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Abstract

Poultry farming is a critical components of global food systems but remains highly vulnerable to
recurrent infectious disease outbreaks. Traditional record-keeping methods in the poultry supply chain
are often fragmented and unreliable, limiting the ability to trace disease origins and implement timely
interventions. Blockchain technology, first introduced by Nakamoto in 2008, offers a decentralized,
transparent and immutable framework for managing sensitive data across record-keeping, real-time data
sharing and automated compliance through smart contracts, blockchain ensures end to end traceability of
poultry health and movement. The integration of Internet of Things (IoT) devices further enhances
surveillance by automating collection of environmental and health related data. This article explores the
application of blockchain in poultry disease management, focusing on its ability to improve outbreak
investigation, recall efficiency, compliance monitoring and consumer trust. Challenges such as
infrastructure gaps, organizational resistance and data privacy concerns are also discussed along with
future opportunities involving artificial intelligence and molecular traceability. Overall, blockchain
represents a transformative solution for strengthening disease control, safeguarding food safety and
fostering innovation in the poultry industry.

Keywords: Blockchain technology, poultry farming, new innovation, disease traceability, food safety,
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1. Introduction

Blockchain technology has emerged as one of the most promising innovations for transparent,
secure data management in various industries, including agriculture and food production. It is
introduction by Satoshi Nakamoto in 2008 [ underscored the potential for decentralized
record keeping and transaction management, primarily via cryptocurrencies such as bitcoin [,
However, its application has rapidly evolved beyond financial services, introducing robust
digital infrastructures for sectors requiring unalterable, traceability in the poultry supply chain
[

Poultry farming is integral to food systems worldwide, yet it faces recurring challenges with
infectious disease outbreaks 1. Traditional data management in poultry production often relies
on fragmented record-keeping, making it difficult for authorities and stakeholders to reliably
trace disease origin and intervene quickly. Blockchain promises to transform this reality by
offering a distributed ledger system where all participants from farms to regulators share
access to identical, immutable data concerning poultry health, movement and disease events.
Blockchain technology is composed of blocks linked chronologically, each containing digital
records secured by cryptography and validated through consensus mechanisms . This design
ensures data cannot be altered once recorded, providing a single, trustworthy version of
information for all users. It operates on a decentralized network, meaning no single entity
controls the system, which reduces manipulation risks. Transparency is achieved as all
participants have access to the same data, facilitating trust and compliance checks. Advanced
security measures protect data integrity, and the immutable ledger makes blockchain especially
suitable for recording sensitive events like disease outbreaks 1.

2. Application of blockchain for disease traceability in poultry
Blockchain technology can address many pain points in poultry disease management.
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2.1 Transparent record keeping

The poultry supply chain includes several stages-hatcheries,

farms, feed suppliers, veterinarians, transporters, distributors,

retailers and regulatory bodies. Blockchain enables each actor
to record key events (such as vaccinations, lab test results or
movement logs) into shared blocks.

o Real-time Data Sharing: For example, a farm can
register each flock’s health check, vaccinations and
veterinary interventions directly onto the blockchain.
These records are instantly accessible to downstream
partners (processors, distributors) and regulators.

e Early Warning and Detection: If an outbreak is
detected at any point, the blockchain facilitates rapid
tracing of infection sources, delivering timely alerts to all
affected parties.

2.2 Auditability and Accountability

Immutable records mean authorities and businesses can trace

infections or contamination efficiently:

e OQutbreak Investigation: Suppose a retailer discovers
diseased poultry; blockchain records allow investigators
to quickly trace the origin backward through distributors,
transporters and farms.

e Recall Management: Automated protocols on the
blockchain can trigger recall notices and notices and
notify all relevant supply chain partners.

e Proof of Compliance: With blockchain audit trail,

producers demonstrate compliance with  sanitary
measures and certification requirements.

2.3 Automated compliance with Smart Contracts

Smart contracts are programmable rules executed

automatically on the blockchain I,

traceability, Smart contracts can:

e Trigger alerts when reported poultry deaths exceed a safe
threshold.

e Enforce reporting obligations for farms and processing
centres.

e Automate payments and insurance settlements based on
disease-related events logged in the blockchain.

In poultry disease

3. Blockchain implementation strategies in the poultry
industry

The successful deployment of blockchain for poultry disease
traceability involves strategic choices. There are two primary
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approaches:

3.1 Adopting existing open-source platforms

Industries can harness mature blockchain frameworks without

extensive custom development:

e Ethereum: Suitable for distributed applications (Dapps),
decentralized finance (Defi), and smart contracts.
Ethereum’s ecosystem is robust and well-documented,
allowing customization via token creation, supply chain
Dapps and traceability modules.

e Hyperledger Fabric: Designed for enterprise
blockchains requiring privacy and permissioned access,
fabric supports modular configurations for complex
poultry supply chains.

e EOS and Cardano: Both offer scalable platforms
supporting high transaction throughput and customizable
governance models.

Open-source frameworks mitigate technical complexity and
facilitate rapid deployment with the flexibility to integrate
with existing poultry management software, 10T devices and
cloud databases.

3.2 Custom blockchain development

For specialized requirements, companies may fork and

modify existing blockchains:

e Forking Bitcoin or Ethereum: Creating a tailored
blockchain by enhancing open-source code (as was done
in bitcoin forks like Litecoin and Bitcoin Cash) enables
unique disease-tracing features. This route is complex,
requiring skilled development teams, time and resources.

e Building from Scratch: Developing a bespoke
blockchain engine allows ultimate customization around
poultry specific events, data schemas and compliance
mechanisms-albeit with high risk and cost.

4. End-to-End Data Flow in Blockchain-Enables Poultry

Supply Chain

4.1 Producers/Farms

Producers enter flock details, vaccination dates, feed regimens

and daily health logs to blockchain:

e Each poultry batch gets a unique identifier.

e |oT sensors automate data uploads for environment
parameters (temperature, humidity, etc.).

e Veterinary visits and lab results are time-stamped
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A-vaccination & Medication schedule, B-Body weight, C-Feeding technique, A-farmer,
B-Veterinarian, C-Transportation, D-Processing or Final product details, E-Data ledger,

F-QR code, G-consumer

Fig 1: Blockchain-enabled poultry supply chain showing data recording from farm to consumer for enhanced traceability and food safety.
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4.2 Distribution Centres

As poultry is shipped, distribution centres record:-

e Incoming batch IDs and outgoing shipment details.

e Transport conditions, such as refrigeration and
biosecurity protocols.

e Verification of compliance with government health
standards.

https://www.veterinarypaper.com

4.3 Retailers

Retail shops capture:

e Receipts, inspection and handling records.
e  Consumer complaints or disease reports

e Regulatory Authorities

Farmer —— Veterinarian — Distributor — Processing — Retailer — Consumer

plant

| \
|

‘ Blockchain ledger records each stage with Batch ID ‘

Fig 2: Flow Diagram

4.4 Regulatory Authorities

Authorities access blockchain data for:

¢ Routine audits and certification issuance.

e Real-time outbreak monitoring.

e Direct communication with market actors for emergency
recalls.

This distributed model ensures that by traversing the
blockchain ledger, investigators can reconstruct the entire
agricultural history of a flock, tracing disease transmission
and intervention points efficiently.

5. Technical Implementation: Smart Contracts and Data

Integration

5.1 Smart Contracts

Smart contracts automate many supply chain protocols [,

such as:

e Disease Alert: When a farm reports abnormal mortality,
the contract automatically notifies regulators and
downstream partners and triggers investigation protocols.

e Recall Action: If contamination is identified, the system
can lock sales, initiate recalls and document all actions in
real time.

e Insurance Payouts: Compensation linked to verified
disease losses can be processed automatically when
validated by blockchain recorded events.

5.2 Integrating loT and Data Platforms

Integration of loT [ devices and farm management

systems with blockchain enables:-

e Continuous Monitoring: Environmental sensors capture
data on temperature, humidity and air quality, instantly
logging it on blockchain.

e Automated Health Surveillance: Machine learning
algorithms mine blockchain data for predicative
analytics, spotting patterns that suggest imminent disease
outbreaks.

6. Data Security and Privacy Concerns

While blockchain enhance transparency, poultry businesses

need robust privacy protections and data access controls:-

e Permissioned Blockchains: Platforms like Hyperledger
Fabric offer enhanced privacy by restricting data views to
authorized users.

o Encrypted data fields: Sensitive personal or commercial
information can be encrypted before storing on-chain.

e Compliance with data protection laws [l: Blockchain
solutions must comply with GDPR, India’s Data
Protection Law and other relevant privacy regulations.

7. Benefits & Impact

7.1 Rapid Outbreak Response

Instant traceability enables swift interventions, minimizing
disease spread and economic losses.

7.2 Consumer Confidence
Transparency builds trust, as consumers verify product safety
histories through blockchain-powered QR codes.

7.3 Economic Efficiency

Automated data sharing and compliance verification reduce
costs associated with manual audits, paperwork and
regulatory delays.

7.4 Collaboration & Innovation
Blockchain’s shared infrastructure fosters partnerships among
producers, retailers, technology providers and regulators.

8. Challenge & Solutions

8.1 Technical Hurdles

Blockchain integration requires:

e Internet access and digital infrastructure across rural
areas.

e Training supply chain participants on digital record
keeping.

e Ensuring interoperability between legacy systems and
blockchain platforms.

Solutions: Use mobile-based blockchain apps, offer industry
wide training and leverage APIS for legacy integration.

8.2 Organization Resistance
Some may resist blockchain due to fear of transparency costs
or technical unfamiliarity.

Solutions: Demonstrate pilot successes and tangible benefits
(e.g., faster recalls, reduced fraud), and provide incentives for
early adopters.
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8.3 Data Privacy
Balancing transparency with data protection demands careful
platform design

Solution: Employ permissioned blockchains and advanced
encryption and comply with applicable laws.

9. Future Directions

Blockchain adoption in poultry supply chains is expected

to accelerate supported by:

e Government mandates for digital traceability of food
products.

e Integration with artificial intelligence for outbreak
prediction and risk assessment.

e Explanation to cross border poultry trade with global
blockchain networks.

Innovations such as blockchain based animal welfare
certification and molecular traceability (combining genomic
data with blockchain records) may soon redefine standards for
disease control and product authentication in poultry.

10. Sample Implementation Architecture

A typical blockchain system for poultry disease traceability

might include:-

o Ethereum or Hyperledger Fabric Core: The backbone
for transaction processing and data storage.

e Supply Chain Dapps: Web and Mobile applications for
data entry and visualization by farmers, distributors,
retailers and regulations or management.

e 10T Integration Layer: Automated data input from farm
sensors and distribution monitors.

e Reporting Dashboard: Analytic tools for outbreak
tracking, audit reporting and consumer communications.

Such architecture allows scalability, modular upgrades and
adaptation to evolving disease management protocols.

11. Conclusion

Blockchain technology delivers transformative advantages

for poultry disease traceability, including:

e Permanent, transparent records that improve outbreak
investigation and recall procedures.

e Automated compliance verification
contracts and real-time data monitoring.

e Enhanced collaboration across the supply chain, boosting
consumer trust and economic performance.

through smart

As regulatory pressure mounts and consumer demand proof of
origin and safety, blockchain based solutions will become
central to poultry production, offering a model for other food
and agriculture sectors grappling with disease control and
traceability challenges.

Conflict of Interest
Not available
Financial Support
Not available

Reference

1. Nakamoto S. Bitcoin: A Peer-to-Peer Electronic Cash
System [Internet]. 2008 [cited 2025 Feb 27]. Available
from: https://bitcoin.org/bitcoin.pdf

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

~157~

https://www.veterinarypaper.com

Tian F. An agri-food supply chain traceability system for
China based on RFID & blockchain technology. In: 2016
13" International Conference on Service Systems and
Service Management (ICSSSM). IEEE; 2016.

Koirala A, et al. Food traceability system using
blockchain and 10T. Food Control. 2021;124:107870.
Crosby M, et al. Blockchain technology: Beyond bitcoin.
Appl Innov. 2016;2(6-10):71.

Christidis K, Devetsikiotis M. Blockchains and smart
contracts for the Internet of Things. IEEE Access.
2016;4:2292-303.

Kamilaris A, Fonts A, Prenafeta-Boldd FX. The rise of
blockchain technology in agriculture and food supply
chains. Trends Food Sci Technol. 2019;91:640-652.
Zyskind G, Nathan O, Pentland A. Decentralizing
privacy: Using blockchain to protect personal data. IEEE
Secur Priv Workshops. 2015;180-184.

Galvez JF, Mejuto JC, Gandara SJ. Future challenges on
the use of blockchain for food traceability analysis.
Trends Anal Chem. 2018;107:222-232.

Tripoli M, Schmidhuber J. Emerging opportunities for
the application of blockchain in the agri-food industry.
FAO & ICTSD Report; 2018.

Rejeb A, Keogh JG, Zailani S. Blockchain technology in
the food industry: A review of potentials, challenges, and
future research directions. Logistics. 2019;3(1):3.

Leng K, et al. Blockchain technology for agri-food
supply chains management: A practical implementation.
In: 2018 15" International Conference on Service
Systems and Service Management. IEEE; 2018.

Wang Y, et al. Blockchain for the loT and industrial 10T:
A review. Internet Things. 2019;1:100081.

Viriyasitavat W, Da Xu L, Bi Z, Sapsomboon A. Block
chain-based business process management (BPM)
frameworks for supply chains. IEEE Trans Eng Manag;
2019.

Hald KS, Kinra A. How the blockchain enables and
constrains supply chain performance. Int J Phys Distrib
Logist Manag; 2019.

Kim HM, Laskowski M. Toward an ontology-driven
blockchain design for supply-chain provenance. Intell
Syst Account Finance Manag. 2018;25(1):18-27.

Tse D, et al. Blockchain application in food supply
information security. In: 2017 |IEEE International
Conference on Industrial Engineering and Engineering
Management (IEEM). IEEE; 2017.

Lin J, et al. Blockchain and 10T based food traceability
for smart agriculture. In: Proc 3rd Int Conf Cloud
Comput Secur; 2018.

Feng H, et al. Double-chain blockchain model for food
and agriculture products traceability. Future Gener
Comput Syst. 2020;117:1-9.

Zhu S, Song J, Ni Y. Blockchain-based food safety
traceability system. J Clean Prod. 2021;320:128795.

Zhu X, et al. Applications of blockchain in ensuring the
security and privacy of electronic health record systems:
A survey. Comput Secur. 2019;90:101675.

Azzi R, Chamoun RK, Sokhn M. The power of a

blockchain-based supply chain. Comput Ind Eng.
2019;135:582-592.
Kshetri N. Blockchain’s roles in strengthening

cybersecurity and protecting privacy. Telecomm Policy.
2018;42(4):327-339.


https://www.veterinarypaper.com/

International Journal of Veterinary Sciences and Animal Husbandry

23. Francisco K, Swanson D. The supply chain has no
clothes: Technology adoption of blockchain for supply
chain transparency. Logistics. 2018;2(1):2.

24. Mao D, et al. Innovative blockchain-based approach for
sustainable and credible environment in food trade: A
case study in Shandong Province, China. Sustainability.
2018;10(9):3149.

25. World Health Organization. Avian influenza: Situation
updates and disease outbreaks. WHO Rep; 2021.

How to Cite This Article

Vikram S. Blockchain technology in poultry disease traceability.
International Journal of Veterinary Sciences and Animal Husbandry.
2025;SP-10(8):154-158.

Creative Commons (CC) License

This is an open-access journal, and articles are distributed under the
terms of the Creative Commons Attribution-Non Commercial-Share
Alike 4.0 International (CC BY-NC-SA 4.0) License, which allows
others to remix, tweak, and build upon the work non-commercially, as
long as appropriate credit is given and the new creations are licensed
under the identical terms.

~ 158~

https://www.veterinarypaper.com



https://www.veterinarypaper.com/

