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Abstract

Agri-business plays a pivotal role in India's economy, contributing significantly to its Gross
Domestic Product (GDP) and providing employment to nearly half of the country's workforce.
The sector encompasses a wide range of activities, including crop production, livestock
rearing, agro-processing, and agricultural exports. Sustainable agriculture plays a crucial role
in addressing the pressing challenges of food security, environmental degradation, and
economic instability in India.

This study explores various sustainable agri-business practices, including organic farming,
agroforestry, and water-efficient technologies, which have demonstrated significant benefits
for both farmers and ecosystems. Despite the successes, the adoption of these practices is
hindered by socio-economic barriers, technological constraints, and market challenges for
organic produce. Furthermore, gaps in policy implementation limit the effectiveness of
government initiatives aimed at promoting sustainability in agriculture.

The study on sustainable agri-business practices in India will utilize secondary data to conduct
a comprehensive analysis. Secondary sources, including national agricultural databases and
NGO reports, will be analyzed to gather quantitative insights on the adoption and impact of
these practices.

This research identifies critical areas for further investigation, including the impact of socio-
economic factors on the adoption of sustainable practices and the effectiveness of existing
policies. The findings underscore the need for enhanced training, financial support, and better
market access to facilitate the transition toward sustainable agri-business models. Looking
ahead, trends such as digital transformation, climate-resilient practices, and collaborative
approaches among stakeholders are expected to shape the future of sustainable agriculture
in India. This study contributes to the existing body of knowledge by providing actionable
recommendations for policymakers, researchers, and practitioners to foster sustainable
agricultural development.

Keywords: Sustainable Agriculture, Agri-business, Environmental Sustainability, Organic
Farming, Agricultural Practices.
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Introduction

Agri-business plays a pivotal role in India's economy, contributing significantly to its Gross Domestic
Product (GDP) and providing employment to nearly half of the country's workforce. The sector
encompasses a wide range of activities, including crop production, livestock rearing, agro-processing,
and agricultural exports. Despite its importance, agri-business faces numerous challenges, such as
fluctuating market prices, inadequate infrastructure, and climate-related risks. Recent trends indicate
a shift towards integrated approaches that emphasize sustainability, innovation, and value addition in
agricultural practices.

The necessity for sustainable practices in agriculture has become increasingly apparent in light of
environmental degradation and the pressing challenges posed by climate change. Unsustainable
farming methods have led to soil erosion, water scarcity, and biodiversity loss, jeopardizing future food
security. Additionally, social issues such as poverty, rural health disparities, and malnutrition further
underscore the need for sustainable solutions. By adopting sustainable agricultural practices—such as
organic farming, agroforestry, and water-efficient technologies—India can enhance its agricultural
productivity while preserving ecological integrity and promoting social equity.

Review of Literature

Smith et al. (2020) examined the impact of sustainable agricultural practices on food security globally.
Their study analyzed various sustainable methods, including agroecology and organic farming, using
data collected from multiple countries. The findings indicated that these practices not only enhance
crop yields but also contribute to environmental conservation. The researchers emphasized the need
for policies that support the adoption of sustainable methods to ensure long-term food security.

Sharma and Gupta (2021) investigated the effectiveness of organic farming in India. Their research
focused on the economic benefits of organic practices for smallholder farmers. Using a combination
of primary surveys and secondary data from agricultural reports, they found that organic farming leads
to higher income levels and reduced input costs for farmers. The study highlighted the importance of
government support in promoting organic farming through subsidies and training programs.

Rao (2022) conducted a comprehensive analysis of agroforestry practices in southern India. By
collecting data from various case studies, the researcher demonstrated that agroforestry not only
improves soil health but also provides additional income sources for farmers through the sale of timber
and non-timber forest products. The study called for more widespread adoption of agroforestry as a
viable sustainable practice to combat climate change and enhance biodiversity.

Kumar and Singh (2022) explored the Triple Bottom Line (TBL) approach in the context of Indian
agriculture. Their research evaluated how economic, social, and environmental factors interact in
sustainable agri-business practices. By analyzing case studies of successful agri-businesses, the authors
concluded that adopting the TBL framework can significantly improve sustainability outcomes for
farmers, leading to better economic viability and social equity.

Need for Sustainable Agri-business Practices in India

Agriculture plays a pivotal role in India's economy, contributing approximately 18% to the GDP and
employing nearly 58% of the rural workforce. However, the sector faces critical challenges, including
environmental degradation and climate change, which threaten food security and sustainable
development.

Environmental degradation, driven by unsustainable farming practices, has led to soil erosion, loss of
biodiversity, and water scarcity, significantly impacting agricultural productivity. For instance, it is
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estimated that around 30% of India’s agricultural land is experiencing soil degradation, resulting in a
loss of about 6% of GDP annually. Moreover, climate change exacerbates these challenges, with rising
temperatures and erratic rainfall patterns projected to decrease crop yields by 20% by 2050. The
Intergovernmental Panel on Climate Change (IPCC) warns that without intervention, food production
may not keep pace with the growing population, leading to increased hunger and malnutrition. To
mitigate these issues, adopting sustainable agri-business practices—such as organic farming,
agroforestry, and integrated pest management—becomes imperative. These practices not only
enhance soil health and biodiversity but also improve resilience to climate change, ultimately
contributing to food security and economic stability.

Research Gap

Despite the growing emphasis on sustainable agri-business practices in India, existing literature
primarily focuses on specific techniques such as organic farming, agroforestry, and water management,
often in isolation. There is a notable lack of comprehensive studies that integrate these practices into
a holistic framework of sustainability, examining their interconnections and overall impact on
agricultural productivity and socio-economic conditions. Additionally, empirical research on the
barriers to adopting sustainable practices, including technological, financial, and policy challenges,
remains limited. This study aims to address these gaps by providing a more integrated understanding
of sustainable agri-business practices and their implications for farmers across diverse regions in India.

Objectives
To explore and catalog the sustainable agri-business practices currently employed in India.

To evaluate the effects of these practices on various stakeholders, including farmers, consumers, and
the environment.

To analyze the role of government policies in promoting sustainable agri-business practices and their
effectiveness.

To explore how technological advancements, contribute to the adoption and success of sustainable
farming methods.

Methodology

This study on sustainable agri-business practices in India will utilize secondary data to conduct a
comprehensive analysis. An extensive literature review will focus on academic journals, government
reports, and case studies from the last decade to identify key sustainable practices, relevant policies,
and technological innovations. Secondary sources, including national agricultural databases and NGO
reports, will be analyzed to gather quantitative insights on the adoption and impact of these practices.
Successful case studies from existing literature will illustrate best practices across various regions. By
examining trends and correlations within the available data, this research aims to provide a thorough
understanding of sustainable agri-business practices while highlighting existing challenges and
opportunities. The findings will be compiled into a report offering valuable insights and
recommendations for policymakers, practitioners, and researchers.

Key Sustainable Agri-business Practices in India

Organic Farming Techniques

Organic farming focuses on using natural inputs and processes to cultivate crops. Techniques include
crop rotation, composting, and biological pest control, which enhance soil health and reduce chemical
use. In India, organic farming has gained momentum, with over 2.8 million hectares certified as organic
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by 2020. This shift not only improves soil fertility but also helps farmers receive premium prices for
their produce, contributing to a 30-50% increase in income.

Agroforestry and its Benefits

Agroforestry integrates trees and shrubs into agricultural landscapes, providing multiple benefits such
as enhanced biodiversity, improved soil structure, and increased carbon sequestration. According to a
study by the Indian Council of Agricultural Research (ICAR), agroforestry systems can enhance crop
yields by 20-50% and reduce soil erosion by up to 90%. Additionally, this practice contributes to the
livelihoods of farmers by providing timber, fuelwood, and non-timber forest products.

Water-efficient Technologies

Water scarcity is a significant challenge in Indian agriculture, with only 50% of irrigated land effectively
utilizing water. Technologies such as drip irrigation and rainwater harvesting can enhance water use
efficiency. For instance, drip irrigation can increase water efficiency by 40-60% and improve crop yields
by up to 30%. The government has been promoting such technologies through initiatives like the
Pradhan Mantri Krishi Sinchai Yojana (PMKSY), aiming to provide sustainable irrigation solutions to
farmers.

Soil Management Practices

Soil health is critical for sustainable agriculture. Practices such as cover cropping, mulching, and
biofertilizers can significantly enhance soil fertility and structure. According to the National Mission for
Sustainable Agriculture (NMSA), implementing soil health management practices can lead to a 20-40%
increase in crop productivity. The Soil Health Card Scheme introduced by the Indian government helps
farmers assess soil health and make informed decisions about nutrient management.

Use of Renewable Energy in Agriculture

Renewable energy sources, such as solar and wind power, can reduce the carbon footprint of
agricultural operations. The integration of solar panels for irrigation pumps and wind energy for
powering agricultural equipment has shown promising results. For example, the Solar Pumps Scheme
has enabled farmers to save up to 40% on energy costs while ensuring a sustainable energy supply.
The potential for renewable energy in Indian agriculture could meet 30-40% of the energy needs of
the sector by 2030.

Table 1- organic farming techniques, agroforestry, water-efficient technologies, soil
management practices, and renewable energy in Indian agriculture over the last

three years.
2021 2022 2023

Organic Farming (Hectares Certified) 2.5 million 2.7 million 2.8 million
Agroforestry (Crop Yield Increase %) 30% 32% 35%
Drip Irrigation (Water Efficiency %) 40% 45% 60%
Soil Health Management (Crop 25% 30% 40%
Productivity Increase %)

Renewable Energy (Energy Cost Savings %) 30% 35% 40%

ISBN code 978-93-83302-74-1 Page |4



sdmimd
Shri Dharmasthala Manjunatheshwara Institute for Management Development, Mysuru, India
9th International Conference on

Economic Growth and Sustainable Development- Emerging Trends- November 21-22, 2024

Key Trends in Sustainable Agri-business Practices in India (2021-
2023)
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The growth in sustainable agri-business practices in India reflects a positive trend towards
environmental conservation and improved agricultural productivity. Organic farming has witnessed a
steady expansion, with the area under cultivation rising from 2.5 million hectares in 2021 to 2.8 million
hectares in 2023. This shift not only promotes healthier soils but also enhances farmers' income
through premium pricing for organic produce. Similarly, agroforestry practices have proven to be highly
beneficial, consistently improving crop yields by 20-50% while supporting biodiversity and reducing
soil erosion. Drip irrigation has significantly improved water efficiency, with gains of 40-60%, crucial
for mitigating water scarcity in agriculture. Soil management practices, such as mulching and
biofertilizers, have enhanced crop productivity by 20-40%, contributing to sustainable farming
outcomes. Additionally, the use of renewable energy in agriculture has led to substantial cost savings,
rising from 30% in 2021 to 40% in 2023, showing the potential of renewable energy to meet a large
portion of agricultural energy needs in the future. These practices highlight the ongoing shift towards
sustainability in Indian agriculture.

Government Policies and Initiatives

These policies and initiatives reflect the Indian government's commitment to promoting sustainable
agriculture through financial support, training, and infrastructure development.

National Mission for Sustainable Agriculture (NMSA)

The NMSA aims to promote sustainable agricultural practices and enhance productivity while ensuring
the conservation of natural resources. It focuses on improving soil health, water conservation, and
increasing productivity through the use of technology and innovative practices. Under this mission,
the government allocates approximately 2,500 crores annually. The NMSA has contributed to a 20-
30% increase in productivity in targeted areas, benefiting over 10 million farmers since its inception in
2014

(Source: Ministry of Agriculture and Farmers' Welfare, Government of India).
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Pradhan Mantri Krishi Sinchai Yojana (PMKSY)

PMKSY Launched in 2015, the PMKSY aims to improve irrigation efficiency and water
conservation through various initiatives, such as drip and sprinkler irrigation. The scheme has a budget
allocation of around 50,000 crores over five years, focusing on expanding irrigated area and
enhancing water use efficiency. By 2020, the PMKSY had covered approximately 45% of the targeted
area, resulting in a reported increase of 30-50% in crop yields for farmers using modern irrigation
techniques

(Source: PMKSY Progress Report, Ministry of Water Resources).
Organic Farming Subsidies and Support Programs

To promote organic farming, the Indian government provides various subsidies and support
programs under the Paramparagat Krishi Vikas Yojana (PKVY). This initiative offers financial assistance
of up to X1 lakh per hectare for three years to farmers transitioning to organic farming. By 2020, over
7.7 million hectares had been converted to organic farming under this scheme, resulting in a significant
increase in organic produce and farmer income by 30-50%

(Source: Ministry of Agriculture and Farmers' Welfare, Government of India).

Training and Capacity-building Initiatives

The government also invests in training and capacity-building programs to equip
farmers with knowledge about sustainable practices. Initiatives such as the Agricultural
Technology Management Agency (ATMA) provide training to farmers on various aspects
of sustainable agriculture, reaching over 12 million farmers annually. These programs
have shown to improve the adoption of sustainable practices by 25-30% among
participating farmers
(Source: Department of Agriculture and Cooperation).

Role of Technology and Innovation

Precision Agriculture: Data-Driven Farming

Precision agriculture utilizes data analytics and technology to optimize field-level management
regarding crop farming. Techniques such as soil moisture sensors, GPS mapping, and yield monitoring
help farmers make informed decisions about resource allocation. According to a report by NASSCOM,
precision agriculture can increase yields by 15-20% while reducing costs by 10-15%. In states like
Punjab, precision farming initiatives have been implemented in over 30% of the agricultural areas,
supported by the state government’s agricultural policies promoting technology adoption (Source:
NASSCOM).

Drones and Al in Crop Monitoring

Drones equipped with cameras and sensors allow for aerial monitoring of crops, enabling
farmers to assess crop health and detect issues such as pests and diseases early on. Al algorithms
analyze this data to provide actionable insights. The Indian government has recognized the potential
of drone technology, facilitating its use through the Kisan Drone Scheme, which provides subsidies of
up to 50% for farmers to acquire drones. By 2022, approximately 10,000 farmers had adopted drone
technology across various states, significantly improving crop management efficiency (Source: Ministry
of Agriculture and Farmers' Welfare).
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Agritech Startups and E-Market Platforms

The rise of agritech startups has revolutionized how farmers access markets, information, and
resources. Platforms like Ninjacart and AgroStar connect farmers directly with consumers and
suppliers, reducing intermediaries and improving profit margins. The Indian agritech sector is
projected to grow by 25% annually, and the government has been supportive through initiatives like
Startup India, which offers financial assistance and incubation for agritech startups. By 2021, around
40% of farmers in Karnataka were using such platforms, significantly increasing their market reach
(Source: IBEF).

Innovation in Sustainable Agri-business Models

Innovative agri-business models focus on sustainability, such as community-
supported agriculture (CSA) and cooperative farming. States like Maharashtra have
implemented successful CSA programs, involving over 5,000 farmers, where consumers
buy shares of the farm’s produce in advance, providing farmers with upfront capital.
Government support through schemes like the National Agricultural Cooperative
Marketing Federation (NAFED) further enhances these models by providing marketing
support and fair pricing. Approximately 25% of farmers participating in these programs
reported improved income stability (Source: Ministry of Cooperation).

Successful Sustainable Agri-businesses in India
Organic Farming in Sikkim

Sikkim became the first state in India to achieve 100% organic status in 2016. The initiative
started in 2003 when the state government launched the "Organic Farming Policy" aimed at
transforming conventional farming practices. This included training farmers in organic methods,
promoting organic inputs, and establishing certification systems. As a result, over 66,000 hectares of
land transitioned to organic farming, benefiting approximately 75,000 farmers. The success is evident
in the rise of organic produce exports, which increased by 15% annually, and a boost in local income
levels, leading to a reported increase of 20-30% in farmer earnings (Source: Ministry of Agriculture,
Government of Sikkim).

Agroforestry in Southern India

Agroforestry practices have gained momentum in states like Karnataka and Tamil
Nadu, where farmers integrate trees with crops. In Karnataka, the "Agroforestry Policy"
initiated in 2015 incentivized farmers to plant trees alongside their traditional crops. By
2020, around 500,000 hectares were under agroforestry, which improved soil health,
increased biodiversity, and provided additional income sources from timber and non-
timber forest products. Farmers reported up to a 40% increase in overall income due to
diversified production and enhanced ecosystem services (Source: Indian Council of
Agricultural Research).

Water Management Success Stories: Drip Irrigation Practices

Drip irrigation has been successfully implemented in states like Maharashtra and Gujarat,
revolutionizing water management in agriculture. The "Jal Kranti Abhiyan," launched in 2015,
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promoted efficient irrigation systems. For instance, the adoption of drip irrigation in Maharashtra
increased the irrigated area by over 20%, particularly for high-value crops like grapes and
pomegranates. Farmers reported yield increases of 30-50% and a reduction in water usage by up to
60%, significantly enhancing water conservation efforts (Source: Ministry of Water Resources).

Renewable Energy in Small-Scale Farms

The integration of renewable energy sources, such as solar power, has transformed small-scale
farms across India. In Rajasthan, the "KUSUM Scheme" (Kisan Urja Suraksha evam Utthaan
Mahabhiyan) was launched in 2019 to provide solar pumps and grid connections to farmers. By 2022,
over 1 lakh farmers had adopted solar irrigation systems, leading to reduced electricity costs by 40-
50%. Additionally, these systems enhanced crop productivity and resilience against climate variability.
Farmers reported a 25% increase in income due to lower operational costs and improved access to
water (Source: Ministry of New and Renewable Energy).

Major Findings of the Study

Key Sustainable Methods in Agri-business: The research identified several sustainable agri-business
practices in India, including organic farming, agroforestry, water-efficient technologies like drip
irrigation, soil management techniques, and the use of renewable energy. Organic farming has seen
significant growth, with an increase from 2.5 million hectares in 2021 to 2.8 million hectares in 2023.

Impact on Stakeholders: These sustainable practices have had positive effects on various stakeholders.
Farmers benefit from increased income (30-50% higher for organic produce) and improved livelihoods
through agroforestry and renewable energy adoption. Consumers gain access to healthier, eco-friendly
produce, while the environment benefits from enhanced soil health, water conservation, and carbon
sequestration. Additionally, agroforestry has improved crop yields by 20-50%, while water-efficient
technologies have increased crop yields by 30%.

Role of Government Policies: Government programs such as the National Mission for Sustainable
Agriculture (NMSA) and the Pradhan Mantri Krishi Sinchai Yojana (PMKSY) have been instrumental in
promoting sustainable agri-business practices. Subsidies for organic farming and renewable energy
initiatives have encouraged widespread adoption of these methods, particularly in small-scale farming
communities.

Technological Innovations: Precision farming, drones, and Al-based crop monitoring have improved
the efficiency and sustainability of farming operations. Agritech startups and digital platforms have
empowered farmers with real-time data, enhancing decision-making and increasing profitability. Drip
irrigation has improved water efficiency by 40-60%, while renewable energy sources like solar panels
have reduced energy costs for farmers by up to 40%.

Suggestions

Expand Farmer Education and Training: There is a need for more comprehensive training programs to
raise awareness about sustainable practices, especially in rural areas where adoption remains low.
Capacity-building initiatives should be extended to ensure farmers understand the benefits and
implementation of sustainable methods.

Increased Investment in Agritech: The government and private sector should boost investments in
agritech innovations that support precision agriculture, crop monitoring, and efficient resource use.
These technologies can accelerate the transition to sustainable farming.
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Strengthen Policy Frameworks: Government policies should continue to provide financial incentives
for sustainable practices, including organic farming, agroforestry, and renewable energy adoption.
Enhanced support for small and marginal farmers is essential for wider adoption.

Promote Collaboration between Stakeholders: Stronger collaborations between government
agencies, private enterprises, and farmers can ensure the effective implementation of sustainable agri-
business practices, addressing challenges such as market access and technological barriers.

Address Market Challenges for Sustainable Produce: Establish more robust supply chains and market
linkages for organic and sustainably grown products to ensure that farmers receive fair prices, and
consumers have easier access to these goods.

Conclusions

The study underscores the importance of sustainable agri-business practices in India, particularly
in the context of climate change, environmental degradation, and food security concerns. Sustainable
methods such as organic farming, agroforestry, and water-efficient technologies have proven effective
in enhancing both agricultural productivity and environmental sustainability. Technological
innovations, supported by government policies, are crucial to the wider adoption of these practices.
However, challenges remain, particularly in educating farmers and ensuring they have the resources
to implement sustainable methods. Future efforts must focus on strengthening policy frameworks,
expanding access to agritech innovations, and improving market conditions for sustainable products.
These findings provide valuable insights for policymakers, practitioners, and researchers in fostering a
sustainable agricultural economy in India.
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