
                                                                                The AgBiz Today E-Magazine Vol. -3 Issue-1, January 2026: 038 -046 
                                                                                                                                                             ISSN: 3049-2491 (Online)  
                                                                                                                                                             https://sabm.scholics.in/                                                                                                                                                            
   

38 | P a g e  
 

 

Transforming the Agri-Food Sector with Blockchain Technology: Opportunities, Challenges and 

Global Perspectives 

 

Kartike Sharma
1*

, Yashwant Singh
1
, Kajal Sharma

1
, Kapil Kathuria

2 

1
Research Scholar, Department of Agribusiness Management, Dr Yashwant Singh Parmar University of 

Horticulture and Forestry, Nauni, Solan, India 

2
Professor & Head, Department of Agribusiness Management, Dr Yashwant Singh Parmar University of 

Horticulture and Forestry, Nauni, Solan, India 

ABSTRACT 

The agri-food industry faces critical challenges related to food safety, traceability, sustainability and supply chain 

inefficiencies. Blockchain technology offers a transformative solution by introducing decentralized, immutable and 

transparent data management across food value chains. Its integration enhances traceability from farm-to-fork, improves food 

safety compliance, reduces fraud and adulteration and supports sustainability through better monitoring of environmental 

conditions. Additionally, blockchain enables financial inclusion and market access for smallholder farmers by facilitating 

digital payments and verifiable transaction histories. However, issues such as high implementation costs, lack of digital 

literacy, regulatory uncertainty and interoperability barriers continue to limit widespread adoption especially in developing 

countries like India, where blockchain deployment remains in a nascent stage. Despite these challenges, collaborative efforts 

between government, industry and technology providers demonstrate strong potential for blockchain to reshape agri-food 

systems into more transparent, efficient and trustworthy supply chains. 
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1. Introduction 

 

1.1 Background of the Agri-food Industry 

The agri-food industry is a cornerstone of global food 

security, supporting the livelihoods of millions of people and 

making a significant contribution to economic stability 

worldwide. This sector encompasses the entire food value 

chain, from agricultural production and processing to 

distribution and consumption (Galvez et al., 2019). It also 

involves multiple stakeholders, including small-scale 

farmers, processors, distributors, retailers and consumers. 

The industry is under increasing pressure to meet the 

demands of a growing global population, projected to reach 

9.7 billion by 2050, while ensuring food safety, quality and 

sustainability (Kamilaris et al., 2019). Globalization and free 

trade policies have further complicated supply chains, 

making them more interconnected and vulnerable to 

disruptions such as climate change, geopolitical uncertainties 

and pandemics (Bhat et al., 2019). 

1.2 Challenges in Agri-food Supply Chains 

 Food Safety and Quality: Ensuring compliance with 

stringent safety and quality standards is critical, as 

consumers demand safe and high-quality food products 

(Galvez et al., 2019). 

 Traceability and Transparency: The lack of effective 

traceability systems hinders the ability to track food from 

farm to table, increasing the risk of fraud and counterfeit 

products (Tian, 2016). 

 Food Waste: Approximately one-third of global food 

production is lost or wasted, which increases food 

security (BCG, 2025). 

 Sustainability: Climate change, biodiversity loss and 

soil degradation pose significant threats to long-term 

food production capacity (Produce Pay, 2023). 

 Logistics and Efficiency: Inefficient transportation and 

logistics systems lead to delays, higher costs and reduced 

product quality (Transportify, 2023). 

 Regulatory Compliance: Increasingly stringent 

regulations and consumer demand for transparency and 

complexity in supply chain management (Optimix 

Software, 2024). 

 

2. Conceptual Framework of Blockchain Technology 

The integration of blockchain technology into the agri-food 

industry offers a transformative approach to addressing 

longstanding challenges in supply chain management, 
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including traceability, transparency, and trust. This section 

provides a comprehensive conceptual framework for 

understanding blockchain technology, including its 

definition, core features, types, smart contracts, 

decentralized applications and a comparison with traditional 

systems in agri-food supply chains. By synthesizing insights, 

this framework aims to elucidate how blockchain can 

enhance the efficiency, safety and sustainability of agri-food 

systems. 

2.1 Definition and Core Features of Blockchain 

Blockchain technology is a decentralized, distributed ledger 

that records transactions across a network of computers, 

ensuring security, transparency and immutability 

(Chiaraluce et al., 2024; Xiong et al., 2020; Casino et al., 

2019). It operates as a chain of blocks, where each block 

contains a set of transactions secured by cryptographic 

hashes, making it tamper-proof and verifiable without 

intermediaries (Zhao et al., 2021). Originally developed as 

the backbone for cryptocurrencies like Bitcoin, blockchain 

has evolved into a versatile technology with applications in 

various sectors, including agriculture and food supply 

chains. 

The core features of blockchain that make it particularly 

suitable for agri-food applications include: 

 Decentralization: Unlike traditional centralized systems, 

blockchain is maintained by a network of nodes, 

eliminating single points of failure and enhancing 

resilience (Xiong et al., 2020). 

 Immutability: Once data is recorded on the blockchain, 

it cannot be altered or deleted, ensuring the integrity and 

authenticity of supply chain information (Chiaraluce et 

al., 2024). 

 Transparency: All authorized participants can access 

the same ledger, providing real-time visibility into 

transactions and fostering trust among stakeholders 

(Zhao et al., 2021). 

 Security: Cryptographic techniques secure data, 

ensuring that only authorized parties can add new blocks, 

protecting against fraud and unauthorized access (Xiong 

et al., 2020). 

 Consensus Mechanism: Blockchain employs 

mechanisms like proof of work to validate transactions, 

ensuring agreement across the network (Chiaraluce et al., 

2024). 

2.2 Types of Blockchain 

Blockchain technology can be categorized into three primary 

types based on governance and access control, each with 

distinct implications for agri-food supply chains. 

 Public Blockchain: Open to all participants, public 

blockchains allow anyone to read, write and submit 

transactions. In the agri-food sector, public blockchains 

can enhance consumer trust by providing transparent 

access to product provenance, though they may face 

scalability challenges (Xiong et al., 2020). 

 Private Blockchain: Restricted to a single organization, 

private blockchains are permissioned and prioritize 

control and privacy. They are suitable for internal supply 

chain management within large agribusinesses, where 

sensitive data requires restricted access (Zhao et al., 

2021). 

 Consortium Blockchain: Governed by a group of 

organizations, consortium blockchains balance 

decentralization and control, making them ideal for 

collaborative supply chains involving multiple 

stakeholders, such as producers, processors and retailers 

(Chiaraluce et al., 2024). 

The choice of blockchain type in agri-food depends on the 

specific needs for transparency, scalability and data privacy. 

For example, consortium blockchains are particularly 

effective in multi-stakeholder environments, such as high-

value supply chains for wine or olive oil, where 

collaborations and controlled access are critical. 

3. Applications of Blockchain in the Agri-food Industry 

Blockchain technology is revolutionizing the agri-food 

industry by addressing critical challenges such as 

transparency, safety, fraud, financial inclusion and 

certification compliance. Its decentralized, immutable and 

transparent nature enables stakeholders to enhance trust, 

efficiency and sustainability across the supply chain. This 

section explores key applications of blockchain in the agri-

food sector, focusing on supply chain transparency and 

traceability, food safety and quality assurance, reducing food 

fraud and adulteration, and farm-to-fork. monitoring and 

provenance, financial inclusion and access to credit for 

farmers and certification and compliance for standards like 

organic and fair-trade (Bhat and Huang, 2022). 

 Supply Chain Transparency and Traceability: 

Blockchain technology enhances supply chain 

transparency by creating an immutable ledger that 

records every transaction and movement of goods from 

farm to fork. This ensures that all stakeholders, such as 

producers, distributors, retailers and consumers, have 

access to a verifiable and transparent history of a 

product’s journey (Xiong et al., 2020). For example, 

companies like Wal-Mart, Alibaba have implemented 

blockchain-based traceability systems to track food 

products, allowing consumers to verify authenticity and 

quality through QR codes and Mobile Apps. 

 Food safety and Quality Assurance: Food safety and 

quality assurance are critical in the agri-food industry to 

protect consumer health and meet regulatory standards. 

Blockchain provides a secure, tamper-proof record of all 

activities related to food production, processing and 

distribution, enabling rapid identification and resolution 
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of safety issues. For example, IBM’s Food Trust 

platform, used by companies like Nestle and Dole, 

facilitates real-time monitoring of food safety standards, 

ensuring compliance with protocols and reducing the risk 

of contamination (Xiong et al., 2020). By integrating 

blockchain with IoT devices, stakeholders can track 

conditions like temperature and humidity during 

transport, ensuring quality is maintained throughout the 

supply chain (Bhat and Huang, 2022). 

 Reducing Food Fraud and Adulteration: Food fraud 

and adulteration, such as mislabelling or substituting 

ingredients, result in significant economic losses and 

health risks, costing the global industry an estimated $40 

billion annually. Blockchain mitigates these issues by 

providing a transparent and immutable record of a 

product’s provenance and quality (Xiong et al., 2020). 

 Farm-to-Fork Monitoring and Provenance: It 

involves tracking food products from their origin to the 

consumer’s table, providing detailed provenance 

information. Blockchain creates a digital record of all 

supply chain stages, allowing consumers to access 

information about where their food was grown, how it 

was processed and its environmental impact (Bhat and 

Huang, 2022). 

 Financial Inclusion and Access to Credit for Farmers: 
Smallholder farmers, particularly in developing regions, 

often lack access to formal financial services, with only 

17% in Sub-Saharan Africa saving at formal institutions 

and 10% borrowing from them (World Bank Blogs, 

2020). Blockchain addresses this by enabling alternative 

credit systems and digital payments. For example, 

BanQu, a blockchain-based platform, to make digital 

payments to farmers in Uganda and Zambia, creating 

transparent transaction records that can build credit 

histories. Additionally, initiatives like Kranti in India use 

blockchain to streamline credit access for small farmers, 

leveraging smart contracts to enhance transparency and 

efficiency (Bhat and Huang, 2022).  

 Certifications and Compliance: Certification and 

compliance with standards like organic or fair trade are 

essential for meeting consumer demand for sustainable 

and ethical products. Blockchain streamlines this process 

by providing a secure, transparent platform for recording 

and verifying compliance data (Kim et al., 2021). 

Blockchain also supports fair trade certifications by 

verifying social properties, such as ethical labour 

practices, aligning with consumer-driven trends for 

sustainability (van Hilten et al., 2020). 

 

Table 1: Blockchain Applications in the Agri-Food Industry 

Application Description Examples Benefits Challenges 

Transparency and 

Traceability 

Records every supply 

chain transaction on an 

immutable ledger, 

providing visibility to all 

stakeholders. 

(Xiong et al., 2020). Builds trust, reduces 

information 

asymmetry. 

High implementation 

costs, scalability 

issues. 

Food Safety and 

Quality 

Tracks production and 

transport conditions to 

ensure compliance with 

safety standards. 

(Xiong et al., 2020; 

Bhat and Huang, 

2022). 

Rapid issue 

identification, 

regulatory 

compliance. 

Integration with legacy 

systems. 

Reducing Food 

Fraud 

Verifies product 

authenticity to prevent 

mislabelling or 

adulteration. 

(Xiong et al., 2020). Enhances consumer 

confidence, reduces 

economic losses. 

Requires stakeholder 

collaboration. 

Farm-to-Fork 

Provenance 

Tracks food from origin 

to consumer, providing 

detailed provenance data. 

(Bhat and Huang, 

2022).  

Informed consumer 

choices support 

sustainability. 

Data standardization 

challenges. 
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Financial Inclusion Facilitates digital 

payments and credit 

access through 

transparent records. 

(World Bank Blogs, 

2020; Bhat and 

Huang, 2022). 

Empowers 

smallholder farmers, 

builds credit 

histories. 

High costs, limited 

digital literacy. 

Certification and 

Compliance 

Verifies compliance with 

organic and fair-trade 

standards using smart 

contracts. 

(Kim et al., 2021; van 

Hilten et al., 2020). 

Enhances trust, 

streamlines 

certification. 

Regulatory and 

interoperability issues. 

 

 

4. Benefits of Blockchain adoption in Agri-food Systems 

Blockchain technology is increasingly recognised as a 

transformative solution for the agri-food industry, addressing 

longstanding challenges in supply chain management, 

sustainability, and stakeholder engagement. By leveraging 

its decentralized, transparent, and immutable nature, 

blockchain offers significant benefits that enhance the 

efficiency, trustworthiness and inclusivity of agri-food 

systems.  

 Enhanced Trust among Stakeholders: Blockchain 

technology fosters trust among stakeholders, producers, 

distributors, retailers and consumers by providing a 

transparent and immutable ledger of transactions and 

product journeys. This transparency ensures that all 

parties can verify the authenticity and origin of food 

products, building confidence in the supply chain. 

Additionally, blockchains’ real-time and historic 

transaction data access enhances trust by enabling 

stakeholders to verify compliance with safety and quality 

standards (Stranieri et al., 2024; Zhao et al., 2021). A 

Deloitte survey found that 55% of respondents expect 

consortium blockchain platforms to accelerate learning 

and trust-building, underscoring blockchains’ role in 

fostering collaboration (Deloitte, 2020). 

 Increased Operational Efficiency: Blockchain 

enhances operational efficiency in agri-food systems by 

streamlining processes and reducing manual 

interventions. Through smart contracts, blockchain 

automates tasks such as payments, quality verifications 

and logistics coordination, minimizing delays and errors 

(Xiong et al., 2020). Blockchains’ integration with IoT 

devices allows real-time monitoring of environmental 

conditions like temperature and humidity, ensuring 

product quality and further enhancing efficiency 

(Stranieri et al., 2024). By simplifying information 

sharing and reducing transaction times, blockchain 

optimizes supply chain management, making it a 

valuable tool for modern agri-food systems. 

 Cost Reduction through Disintermediation: 
Blockchain reduces costs in agri-food supply chains by 

eliminating intermediaries, thereby streamlining 

transactions and lowering operational expenses. 

Traditional supply chains often involve multiple 

middlemen, such as brokers and certifiers, which 

increase the cost of the final product. Blockchains’ peer-

to-peer structure enables direct transactions between 

stakeholders, reducing these costs (Zhao et al., 2021). 

For example, in e-commerce platforms for agricultural 

products, blockchain facilitates digital payments with 

minimal fees, directly benefiting farmers by increasing 

their profit margins (Xiong et al., 2020). A McKinsey 

highlights that blockchain can reduce transaction costs 

by streamlining supply chain operations and eliminating 

redundant verification steps, potentially saving the 

industry billions annually (McKinsey and Company, 

2020). 

 Improved Sustainability and Environmental 

Monitoring: Blockchain supports sustainability in agri-

food systems by enhancing transparency and traceability, 

which are essential for monitoring environmental 

impacts and promoting sustainable practices. By 

providing a clear record of a product’s journey, 

blockchain helps reduce food waste through improved 

inventory management and timely recalls (Stranieri et al., 

2024). Integration with IoT devices enables real-time 

monitoring of environmental conditions during 

transportation, ensuring that the products meet 

sustainability criteria (Zhao et al., 2021). 

 Empowerment of Smallholder Farmers: Blockchain 

empowers smallholder farmers by improving market 

access, financial inclusion and traceability, thereby 

enhancing their economic viability. By enabling direct 

connections with buyers through blockchain-based 

platforms, farmers can bypass exploitative 

intermediaries, leading to higher profits (Xiong et al., 

2020). For example, platforms like BanQu facilitate 

digital payments to farmers in regions like Uganda and 

Zambia, creating transparent records that help build 

credit histories for accessing loans or insurance (World 

Bank, 2020). Blockchains’ traceability features also 

allow smallholder farmers to prove the authenticity and 
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quality of their products, such as organic or fair-trade 

certifications, enhancing their competitiveness in global 

markets. Additionally, blockchain reduces corruption and 

increases accountability, promoting fair trade practices 

and supporting social sustainability goals like animal 

welfare (Stranieri et al., 2024).  

 

Table 2: Benefits of Blockchain in Agri-Food Systems 

Benefit Description References Challenges 

Enhanced Trust Provides transparent, immutable 

records to verify product authenticity 

and origin, reducing fraud. 

(Stranieri et al., 2024; Zhao 

et al., 2021) 

Limited consumer awareness, 

need for widespread adoption. 

Operational 

Efficiency 

Automates processes via smart 

contracts, digitizes tracking, and 

reduces recall times. 

(Xiong et al., 2020; 

Stranieri et al., 2024) 

Integration with legacy systems, 

technical complexity. 

Cost Reduction Eliminates intermediaries, automates 

transactions, reducing operational and 

transaction costs. 

(Zhao et al., 2021; 

McKinsey and Company, 

2020; Xiong et al., 2020) 

High initial setup costs, 

scalability issues. 

Sustainability Tracks resource usage and 

environmental conditions, reducing 

waste and ensuring sustainable 

practices. 

(Stranieri et al., 2024; Zhao 

et al., 2021) 

Energy consumption of proof-

of-work systems, need for 

efficient algorithms. 

Farmer 

Empowerment 

Improves market access, financial 

inclusion, and traceability for 

smallholder farmers. 

(Stranieri et al., 2024; 

Xiong et al., 2020) 

Digital literacy barriers, high 

implementation costs. 

 

5. Challenges and Limitations of Blockchain in the Agri-

food Industry 

Blockchain technology holds immense promise for 

transforming the agri-food industry by enhancing 

transparency, traceability and efficiency. However, its 

adoption faces significant challenges that must be addressed 

to realize its full potential.  

 Technological and Infrastructure Barriers: 

Blockchain adoption in the agri-food industry is hindered 

by several technological and infrastructure-related 

challenges. Scalability remains a critical issue, as 

blockchain systems, particularly public ones, struggle to 

process the large volume of transactions required for 

complex, global supply chains (Chiaraluce et al., 2024; 

Vern et al., 2023). The need for robust technological 

infrastructure, including reliable internet connectivity 

and advanced hardware, further complicates adoption, 

especially for small and medium-sized enterprises 

(SMEs) in rural areas (Vern et al., 2023). 

 High Implementation Costs: The financial burden of 

implementing blockchain technology is a significant 

barrier, particularly for SMEs in the agri-food sector. 

Initial setup costs for hardware, software and system 

integration can be substantial, often making blockchain 

adoption unfeasible for small producers (Chiaraluce et 

al., 2024). These high costs can create disparities, favour 

larger, well-resourced firms and limit the inclusivity of 

blockchain adoption in the agri-food industry (Vern et 

al., 2023). 

 Data privacy and Interoperability issues: Data privacy 

and interoperability pose significant challenges to 

blockchain adoption in agri-food systems. Blockchains’ 

transparent nature, while beneficial for traceability, raises 

concerns about the exposure of sensitive data, such as 

proprietary farming practices or financial transactions 

(Chiaraluce et al., 2024). Balancing transparency with 

data protection requires sophisticated privacy 

mechanisms, which can complicate implementation. 

Additionally, the lack of standardized data formats and 

protocols across different blockchain platforms hinders 

interoperability, making it difficult to create a seamless 

supply chain network (Chiaraluce et al., 2024; Yadav and 

Singh, 2021). 
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 Regular Uncertainty: The absence of clear, blockchain-

specific regulatory frameworks in the agri-food sector 

creates uncertainty and deters adoption. Without tailored 

policies, businesses face potential legal and compliance 

risks related to data ownership, liability and cross-border 

transactions (Vern et al., 2023). For example, the lack of 

global standards for blockchain-based traceability 

systems can complicate international trade, as different 

countries may have conflicting regulations. This 

regulatory uncertainty slows investment and 

implementation, as stakeholders hesitate to commit 

resources without clear legal guidelines (Yadav and 

Singh, 2021). 

 Farmer Literacy and Digital Divide: The digital divide 

and lack of technological literacy among farmers, 

particularly smallholder farmers in developing regions, 

represent significant barriers to blockchain adoption. 

Many farmers lack the digital skills or access to 

technology, such as reliable internet or modern devices, 

needed to participate in blockchain-based systems. The 

digital divide can exacerbate inequalities, as larger, 

technologically advanced farms are more likely to 

benefit from blockchain, while smaller farmers are left 

behind (Chiaraluce et al., 2024; Vern et al., 2023). 

 

 Table 3: Key Challenges of Blockchain in Agri-Food Systems 

Challenges Description Impact Sources 

Technological and 

Infrastructure Barriers 

Scalability issues, high energy 

consumption, and infrastructure 

requirements hinder adoption. 

Limits scalability and 

sustainability, particularly 

in rural areas. 

(Chiaraluce et al., 

2024; Vern et al., 

2023) 

High Implementation 

Costs 

Significant initial and ongoing costs for 

hardware, software, and skilled 

personnel deter SMEs. 

Creates disparities 

between large and small 

producers. 

(Chiaraluce et al., 

2024; Vern et al., 

2023) 

Data Privacy and 

Interoperability Issues 

Transparency raises privacy concerns; 

lack of standardization hinders 

platform integration. 

Complicates data 

protection and supply 

chain unification. 

(Yadav and Singh, 

2021) 

Regulatory Uncertainty Lack of blockchain-specific regulations 

creates legal and compliance risks. 

Slows investment and 

adoption due to 

uncertainty. 

(Vern et al., 2023; 

Yadav and Singh, 

2021) 

Farmer Literacy and 

Digital Divide 

Limited digital skills and technology 

access among smallholder farmers 

restrict participation. 

Exacerbates inequalities, 

limiting inclusivity. 

(Chiaraluce et al., 

2024; Vern et al., 

2023) 

 

6. Comparative Insights: Global vs Indian Context 

Blockchain technology is revolutionizing the agri-food 

industry by enhancing transparency, traceability and 

efficiency in supply chains. While developed countries like 

the USA, Europe and Australia etc., have made significant 

strides in adopting blockchain, India is in the early stages of 

implementation, with unique challenges and opportunities. 

This section provides a comparative analysis through 

examples from developed countries and India. 

 

 

6.1 Blockchain adoption in Developed Countries 

(Examples) 

 Ripe.io: A US-based company founded in 2017, utilizes 

blockchain technology, specifically R3’s Corda platform, 

integrated with IoT and AI, to enhance food tracking and 

supply chain transparency. This platform tracks food 

origins, growing conditions and delivery processes, 

empowering consumers with verifiable information 

about food safety and quality. By using sensor data to  
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monitor conditions like temperature and humidity, 

Ripe.io ensures food safety and builds trust 

(Shanmughasundaram, 2021). 

 Solino Coffee Products: In Germany, Solino Coffee 

Products employs a private or consortium blockchain to 

provide provenance information for coffee. Consumers 

can scan QR codes on packaging to trace the coffee’s 

origin, enhancing transparency and consumer loyalty 

(Kramer et al., 2021). 

 Frosta AG: A European company, uses blockchain to 

offer provenance data for its frozen fish products. By 

printing traceability information on packages, Frosta 

enhances consumer trust and loyalty. Like Solino, it 

operates in a permissioned blockchain system, focusing 

on transparency and provenance without asset 

tokenization (Kramer et al., 2021). 

 AgriDigital: An Australian blockchain platform 

streamlines grain transactions using Ethereum-based 

smart contracts. It ensures farmers receive immediate 

payments upon delivery, reducing reliance on 

intermediaries and enhancing supply chain efficiency. 

With 300 active users across 30 countries 

(Shanmughasundaram, 2021; Qaltivate, 2024). 

6.2 Blockchain adoption in the Indian Agri-food Sector  

 Pilot Programs: States like Andhra Pradesh and 

Maharashtra have initiated pilot programs to explore 

blockchain for seed distribution transparency and crop 

insurance claims monitoring. These efforts aim to reduce 

food wastage, estimated at over 30% of total production 

and improve trust by providing verifiable data on supply 

chain processes (UNDP, 2020). 

 Partnership with Startups: The government 

collaborates with startups such as: 

i. Agri 10x: This startup has developed a blockchain-

based marketplace that connects Indian farmers to 

global traders, reducing dependence on middlemen and 

ensuring fair pricing. Its partnerships with the 

government leverage CSCs to expand its reach (Ledger 

Insights, 2020). 

ii. Agri Bazaar: Agri Bazaar uses blockchain for 

intelligent Agri-trades and smart contracts, minimizing 

disputes and enhancing supply chain efficiency. It 

contributes to the projected growth of the blockchain 

agriculture market in India (AgriBazaar, 2023). 

 

6.3 Key Differences: Global vs Indian Context 

Parameters Global Perspective Indian Perspective Sources 

Adoption Level Advanced (North America, 

EU, Australia) 

Nascent, with limited pilot 

programs 

(Kamilaris et al., 2019; 

FICCI, 2020). 

Stakeholder Participation Strong involvement of 

MNCs, governments 

Limited Involvement of the 

private sector and 

fragmented govt. 

(World Economic Forum, 

2018; NITI Aayog, 2020). 

Infrastructure Availability High digital literacy and 

connectivity 

Poor rural internet and 

limited digital access 

(FAO, 2022; Mehta, 2020). 

Policy Frameworks Clear regulations, incentives 

for using blockchain 

technology. 

Absence of sector-specific 

blockchain policy and 

incentives 

(OECD, 2020) 

Application Scope Full value chain – farm to 

fork 

Primarily procurement and 

traceability 

(Tripoli and Schmidhuber, 

2018) 

Technology Ecosystem Strong ecosystem of 

blockchain developers 

Shortage of Agri-focused 

blockchain talent 

(Deloitte, 2019; Nasscom, 

2022) 
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7. Conclusion 

Blockchain technology is set to transform the agri-food 

industry by enhancing transparency, traceability and trust 

across complex supply chains. Its decentralized and 

immutable ledger enables secure, real-time and verifiable  

 

information sharing, addressing key issues like food fraud, 

inefficient recalls, poor provenance and limited farmer 

inclusion. Blockchain empowers smallholder farmers by 

providing them with digital identities, secure transaction 

histories and improved access to markets and financial 

services. Despite its transformative potential, blockchain 

adoption in the agri-food sector is not without challenges. 

Issues such as technological barriers, high implementation 

costs and digital literacy gaps, especially in developing 

regions like India, can hinder the scalability of blockchain-

based solutions. In the Indian context, while blockchain 

adoption is still nascent, promising pilot initiatives by Agri 

tech startups and government-led projects indicate growing 

interest and potential. A concerted effort involving public-

private partnerships, targeted policy interventions and 

investment in rural digital infrastructure is essential to 

harness the full benefits of this technology. 
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