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Abstract - Sustainable agriculture and food systems are 

essential for addressing global food security, 

environmental conservation, and economic stability. 

Currently, the world is grappling with unprecedented 

issues in securing food, sustaining the environment, and 

improving living conditions in rural places. Agriculture 

has always impacted soil, biodiversity, and water. A 

sustainable solution to this problem is sustainable 

agriculture which comes with its own challenges such as 

lack of education and awareness along with environmental 

problems and weak economies. 

There are many organizations with a focus on 

sustainable agriculture and food systems which invariably 

have self-imposed limitations such as lack of resources, 

poor training, and absence of access to the market. 

Moreover, these organizations do little towards providing 

proper assistance to farmers rendering their financial and 

environmental situations precarious. 

In response to these issues, we suggest the 

establishment of an innovative organization that both 

advocates for sustainable agricultural practices and offers 

extensive assistance to farmers. Our organization intends 

to empower farmers by providing training, resources, and 

market links together with other benefits like insurance, 

retirement, and professional esteem. We intend to draw 

succeeding generations by uplifting farming as an 

esteemed and feasible profession. 
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I. INTRODUCTION 

Sustainability, economic prosperity, and food security are 

all dependent on sustainable agriculture. All of them are now 

heavily supported by technology. However, the old 

agricultural approach still has many problems, including soil 

erosion, resource misuse, and loss of farmer income. Even 

though organic farming seems like a good idea, its potential 

for expansion has been limited by the high labor costs, lack of 

knowledge, and difficulty accessing market. 

 

In order to address these problems, we propose 

establishing a separate organization that will concentrate on 

sustainable agriculture and use modern methods to enhance 

farming methods and farmers financial well-being. An 

intermediary who purchases for resale at relatively higher 

prices will be eliminated when a farmer's marketplace is 

established, allowing farmers to sell their goods directly to 

consumers. 

The use of precision agriculture IoT sensors, drones, and 

AI analytics will improve agricultural techniques efficiency 

while having a detrimental effect on the environment by 

reducing and speeding the usage of fertilizer and water. The 

supply of organic foods will also be more reliable thanks to 

blockchain technology, which guarantees fair prices, quality 

control, and customer trust. AI-powered automated farming 

helped to allay labor concerns. It must become an exciting 

center for organic farming with guaranteed free market access. 

Such an organization may be privately held or state operated. 

Technologies supporting sustainable agriculture 

1. Precision Agriculture: The integration of IoT-based 

sensors, drones, and AI-driven analytics will optimize 

resource use, ensuring efficient water and fertilizer 

management while minimizing environmental impact. 
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2. Blockchain for Transparency: The organic food supply 

chain will use blockchain technology for traceability, 

guaranteeing consumer trust, fair pricing, and authenticity. 

3. AI-Powered and Automated Farming Machinery: The 

creation of intelligent machinery and AI-based robotic systems 

will decrease the need for human labor and increase 

productivity in jobs like planting, weeding, and harvesting. 

4. Biotechnology and Sustainable Inputs: Research into 

climate-resilient crop types, biopesticides, and biofertilizers 

will increase productivity while preserving ecological balance 

and soil health. 

II. OBJECTIVES 

1. Build an International Marketplace for Organic 

Agriculture: Guarantee that farmers do not incur any losses 

when selling their produce to make organic farming 

financially viable. 

2. Support Scientific Research and Development: Design 

technology which will aid in reducing the labor cost of organic 

farming. 

3. Guarantee Economically Secure futures for Farmers: 

Offer incentives like pensions, employment guarantees, and 

affordable products to encourage participation. 

4. Protect and Enforce Production Quality Standards: Set 

up oversight boards and establish a machine-based scoring 

multi-criteria system to ensure the trust for consumers is 

guarantee bona fide. 

5. Facilitate Consumer Education and Outreach: Build a 

website and a mobile application that automate interactions 

with consumers and educate farmers on how to enroll. 

6. To develop and recommend a sustainable organizational 

framework: that encourages organic farming, profits the 

farmers, and conserves nature. 

III. LITERATURE SURVEY 

The last five years (2020–2025) have seen a rise in 

national and international interest in sustainable agricultural 

and food systems. Climate resilience, regenerative agriculture, 

legal interventions, and technical advancements that support 

sustainability. The contributions of significant international 

and Indian programs by synthesizing important findings from 

recent studies and reports. 

 

 

Global Perspective on Sustainable Agriculture: 

Sustainability issues have been thoroughly examined by 

the International Panel of Experts on Sustainable Food 

Systems (IPES-Food). Their reports show that cycles of 

hunger, debt, and environmental degradation are intertwined 

with food systems (IPES-Food, 2022, 2023) [1,2]. Similarly, 

FAO’s Climate-Smart Agriculture Program stresses 

agricultural adaptation to climate change through resource-

efficient farming (FAO, 2020) [22]. Sustainable agriculture is 

also changing as a result of technological breakthroughs. The 

Innovative Genomics Institute (IGI) has pioneered CRISPR-

based technologies to minimize harmful cyanogen in cassava, 

enhancing food safety (Gomez et al., 2022) [3]. Additionally, 

regenerative agriculture is being transformed by AI-driven 

decision-making, which provides precise information for crop 

rotation and soil health (Reuters, 2024) [4]. 

Initiatives for sustainability driven by the market have 

also surfaced. Example of incorporating sustainability into 

economic frameworks is Australia's Carbon Credit Scheme 

(Tickell & Tickell, 2025) [5]. A similar goal is to strike a 

balance between environmental stewardship and market 

growth through the Green Economy Accelerator for a Just 

Transition (GREAT) initiative (Tripathi, 2025) [6]. 

Sustainable Agriculture in India: 

Sustainable agriculture in India has been greatly aided by 

government-led programs. According to the Government of 

India (2021), the National Mission for Sustainable agricultural 

(NMSA) offers methods to counteract the effects of climate 

change on agricultural [14]. In a similar vein, adaptive 

technologies for climate-resilient farming are the centerpiece 

of the National Innovations in Climate Resilient Agriculture 

(NICRA) (ICAR, 2022) [15]. Natural and organic agricultural 

methods have been widely promoted. The government of India 

(2020) [13] encourages organic agricultural clusters through 

the Paramparagat Krishi Vikas Yojana (PKVY), and Zero 

Budget Natural agricultural (ZBNF) has gained popularity as a 

low-input, high-yield strategy (Palekar, 2020) [18]. 

Agroecology and seed sovereignty are further promoted by the 

Navdanya program in order to improve food security and 

biodiversity (Shiva, 2021). 

Significant technological advancements have also been 

made in Indian agriculture. While Kheyti's Greenhouse-in-a-

Box program helps smallholder farmers with climate-resilient 

structures (Kheyti, 2021) [8], Varaha uses carbon credits to 

promote sustainable agriculture (Varaha, 2023) [10]. In 

addition, Climate-Resilient Seed Development attempts to 

assure crop sustainability amidst rising temperatures (Ghosal, 

2024) [7]. Water and soil health measures have been a primary 



International Research Journal of Innovations in Engineering and Technology (IRJIET) 

ISSN (online): 2581-3048 

Volume 9, Special Issue INSPIRE’25, pp 90-96, April-2025 

https://doi.org/10.47001/IRJIET/2025.INSPIRE15     

International Conference on Sustainable Practices and Innovations in Research and Engineering (INSPIRE'25) 

© 2025 IRJIET All Rights Reserved                            www.irjiet.com                                          92                                                                    
 

focus. While the Soil Health Card Scheme encourages 

balanced fertilizer use for soil conservation (Government of 

India, 2021) [17], the Atal Bhujal Yojana deals with 

groundwater conservation (Government of India, 2019) [6]. 

Table 1: Drawbacks and description 

Drawback Description 

High Initial 

Investment  

Many studies highlight the significant 

financial requirements for transitioning 

to sustainable agriculture, including 

costs for technology, training, and 

infrastructure.  

Slow 

Adoption 

Rate  

Farmers, especially small-scale ones, 

may be hesitant to adopt new 

sustainable practices due to lack of 

awareness. resistance to change, or 

financial constraints.  

Market 

Volatility  

The organic market is influenced by 

demand fluctuations, making it difficult 

for farmers to secure consistent income 

despite premium pricing opportunities.  

Technological 

Barriers  

Studies indicate that implementing AI, 

blockchain, and precision farming tools 

requires technical expertise, which may 

be lacking in rural areas.  

Limited 

Access to 

Credit  

Many farmers struggle to access credit 

or financial support for transitioning to 

organic farming, limiting their ability 

to invest in sustainable practices.  

Regulatory 

Challenges  

Differences in organic certification 

standards across regions pose 

difficulties for farmers trying to access 

international markets.  

Lack of 

Consumer 

Awareness  

Despite the benefits, some literature 

suggests that consumers still lack 

sufficient knowledge about organic 

products, affecting market demand.  

Farmer 

Training and 

Education  

The need for continuous education and 

training programs to equip farmers 

with knowledge of advanced  

 

 

IV. METHODOLOGY 

This research develops an extensive framework that 

enhances the practice of sustainable agriculture by capturing 

the intricate interactions between environmental, social, and 

economic dimensions. 

For this purpose, a six-step methodology of organization, 

awareness, innovation, simplification, support, and promotion 

is proposed. 

 

Step 1: Organize Sustainable Agricultural Practices 

Creating an organization with a single goal in mind helps 

combine fragmented entities that strive for sustainable 

agriculture under one umbrella. This aids in the coordination, 

resource allocation, and sustainable decision making at all 

levels regarding farming. 

Step 2: Promote Worldwide Understanding About Chaos* 

Sustainable agriculture's global awareness campaign 

helps stakeholders, consumers, and farmers understand its 
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importance. This campaign also taps into the awareness of the 

advantages brought about through sustainable farming that 

include health improvement, environmental conservation, and 

economy boosting. 

Step 3: Fund More Research and Development Activities 

Focused research and development invest in 

technological advancements for agricultural sustainability. 

This covers the invention of new practices and types of crops 

as well as modernized technologies that are aimed at making 

farming eco-friendlier, efficient, and high-yielding. 

Step 4: Streamline the Agricultural Activity 

Making farming an easier task enables farmers to 

embrace sustainability charge towards goal achievement and 

reach the set targets. This ranges from commencement to the 

final stage of harvest, training and provision of other resources 

and materials to effective and efficient management of supply 

chains. 

Step 5: Create Local Aid Groups 

These committees formed with guidance provide support 

to farmers in terms of resource, education, training and 

opportunities in the region. Made up of local farmers 

committees and other experts, the local aid groups provide on-

site support. 

V. RESULTS & DISCUSSIONS 

The creation of a global organic market is supposed to 

significantly improve farmers' financial situation. With 

blockchain integration, fraudulent activities will be reduced 

and organic goods is ensured to meet regulations, while the 

machine-based grading system will increase transparency and 

consumer trust. By enabling premium pricing for higher-rated 

supplies, the quality verification system will encourage 

farmers to accept sustainable farming methods.  

 

Providing set up financial support such as insurance and 

retirement plans will increase farmer involvement since 75% 

of them probably show long-term commitment due to 

financial security. With 60% of registered farmers displayed to 

actively use digital tools to track sales and get market insights, 

the digital platform which includes the mobile app and website 

will reduce farmer enrolment and market access. 

Market Development and Economic Viability 

 

It is expected that the establishment of a worldwide 

organic market will greatly increase farmers' financial 

security. Direct sales channels will increase company margins 

by reducing their dependence on brokers. Within the first year, 

farmers involved in direct supply chains are expected to 

receive an average 30% boost in income. International 

collaborations can help organic produce reach a wider 

audience and generate long-term demand. 

Technological Advancements in Organic Farming 

 

Organic farming will become more productive and 

efficient with the advent of equipment that saves time 

According to studies, precise agricultural instruments will 

save manual labor by 40% while increasing production by 

20%. It is expected that the use of AI-powered monitoring 

systems will enhance crop health evaluations, resulting in 
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better resource management and a smaller environmental 

effect. 

Financial Security and Farmer Engagement 

Providing organized financial assistance, such as 

insurance and retirement plans, will boost farmer involvement. 

Due to economic security, it is expected that 75% of farmers 

who are involved in the program will demonstrate long-term 

commitment. 

 

By ensuring sustained engagement, the membership-

based model will lessen rural-to-urban migration. Initiatives to 

increase financial literacy can help farmers become better 

budgeters and reduce losses. 

Quality Assurance and Consumer Trust 

 

Transparency and customer trust will be improved by the 

machine-based rating system. By reducing fraudulent 

activities, blockchain integration will guarantee that organic 

produce satisfies the necessary requirements. Additional 

motivation for farmers to accept sustainable techniques will 

come from the quality certification system, which would 

enable premium pricing for higher-rated commodities. 

Awareness and Digital Access 

 

The website and mobile app will ease market access and 

farmer enrolments. Data suggests that out of those registered, 

60% of the farmers would take advantage of digital solutions 

to track their sales and market information. Educational 

campaigns will promote awareness of sustainable agriculture, 

which will result in a higher adoption of organic agricultural 

practices. 

VI. CONCLUSION & FUTURE SCOPE 

With emphasis on technology, finance, and global market 

integration, the proposed organization will create a paradigm 

shift in the organic farming business. Direct supplier 

relationship farmers will not depend on middlemen as much 

and become more stable. The development and growth 

projects will boost production and make organic farming less 

strenuous and more doable. Strict quality assurance that 

sustains consumer trust will lead to enhanced organic products 

fueling increased demand. Operations would improve with 

digital integration that brings transparency and ease to all 

stakeholders. With these collective attempts, farmers will 

realize that sustainable agriculture is a reality and presents a 

welcomed solution to food security, environmental 

sustainability, and economic development at the national and 

international levels. 
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