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Abstract
India's egg industry, valued at X120 billion ($1.5 billion), produces approximately 120 billion eggs annually

but exports only 2% of its output due to inefficiencies in certification, traceability, and supply chain
management. This study evaluates the transformative potential of integrating blockchain technology and
centralized certification processes, exemplified by the EggXport Hub initiative, to address these challenges.
By leveraging digital tools, India can tap into the $100 billion global egg market, particularly in high-demand
regions such as Southeast Asia, the Middle East, and East Asia. The study investigates the sector-specific
dynamics affecting smallholder farmers, who constitute 80% of egg producers, and face significant post-
harvest wastage and prohibitive certification costs. The research problem focuses on systemic inefficiencies,
including high wastage, complex certification processes, limited traceability systems, and fragmented supply
chains. The findings highlight the potential to unlock %2 billion in annual savings, increase farmer incomes by
20-25%, and scale egg exports to 5-7% of total production, generating $500 million in annual revenue. This
research provides actionable insights for policymakers and a replicable model for other agricultural sectors
facing similar challenges.

1. Introduction
The Influence of Technology on Export Growth

India’s egg industry, valued at X120 billion ($1.5 billion), stands at a critical juncture. Despite its vast
production capacity—estimated at 120 billion eggs annually—the sector exports only 2% of its output,
primarily to neighbouring countries like Bangladesh and Nepal. This underperformance stems from
systemic inefficiencies in certification, traceability, and supply chain management. The integration of
blockchain technology and centralized certification processes, as exemplified by initiatives like the
EggXport Hub, offers a transformative pathway to address these challenges. By leveraging digital tools,
India could tap into the $100 billion global egg market, particularly in high-demand regions such as
Southeast Asia, the Middle East, and East Asia, where demand for high-quality, traceable poultry products
is surging. For instance, Malaysia and Singapore import over $1 billion worth of eggs annually, yet India’s

exports remain marginal due to fragmented supply chains and non-compliance with international
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standards. The EggXport Hub initiative, therefore, represents a strategic intervention to bridge this gap,

positioning India as a competitive player in the global egg trade.
1.1 Sector-Specific Dynamics

The egg industry in India is characterized by unique challenges that disproportionately affect smallholder
farmers, who constitute 80% of egg producers. Post-harvest wastage, estimated at 15% of total production
(18 billion eggs annually), results in a %2 billion ($25 million) loss. This wastage is exacerbated by
inadequate cold-chain infrastructure and delayed certification processes. Certification costs, averaging
%50,000 per farm, are prohibitive for smallholders, who often lack the capital to meet stringent export
standards such as those set by the European Union (EU) or the Gulf Cooperation Council (GCC).
Additionally, fragmented supply chains—characterized by multiple intermediaries—Ilead to delays in
delivery, quality degradation, and price volatility. These systemic issues not only hinder export growth
but also perpetuate poverty among farmers, who receive only 30-40% of the retail price of eggs. The
EggXport Hub initiative aims to disrupt these inefficiencies by integrating technology-driven solutions,
such as loT-enabled cold storage and blockchain-based traceability, to reduce wastage, streamline

certification, and empower farmers.
1.2 Research Problem

The central research problem revolves around addressing the systemic inefficiencies that constrain India’s

egg export sector. These include:

o High Post-Harvest Wastage: With 12-18 billion eggs wasted annually, the industry faces
significant economic losses. This wastage is primarily due to poor storage, transportation, and delayed
processing.

o Complex Certification Processes: Farmers face a labyrinth of regulatory requirements,
including multiple inspections, paperwork, and costs, leading to low compliance rates (only 10% of farms
are currently certified for export).

o Limited Traceability Systems: The absence of end-to-end traceability makes it difficult to meet
global standards, such as the EU’s requirement for farm-to-fork tracking.

o Fragmented Supply Chains: Over 70% of eggs pass through 3-4 intermediaries before reaching
the market, increasing costs and reducing quality.

This study seeks to evaluate how technology integration and certification standardization can overcome

these barriers, with a focus on improving farmer livelihoods, reducing wastage, and scaling exports.
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1.3 Significance of the Study

The findings of this research hold profound implications for India’s agricultural sector. By addressing
post-harvest wastage, the study could unlock X2 billion in annual savings, directly benefiting farmers.
Furthermore, by improving certification compliance and market access, the initiative could increase
farmer incomes by 20-25%, lifting thousands of smallholders out of poverty. On a macro level, scaling
egg exports to 5-7% of total production could generate $500 million in annual revenue, contributing to
India’s goal of becoming a $5 trillion economy. The study also provides a replicable model for other
agricultural sectors, such as fruits, vegetables, and dairy, where similar challenges persist. Finally, it offers
actionable insights for policymakers, emphasizing the need for technology-driven reforms in export

certification and supply chain management.
2. Review of Literature

The study draws from a multidisciplinary body of literature on agricultural technology, export

certification, and blockchain applications in food supply chains. Key sources include:
o Food Traceability and Technology

Badia-Melis et al. (2015) highlight the evolution of food traceability systems, from manual record-
keeping to digital platforms. They argue that traceability is critical for ensuring food safety, consumer
trust, and regulatory compliance. In the context of eggs, traceability systems must track parameters
such as farm origin, vaccination records, and storage conditions. Luo et al. (2019) demonstrate the
potential of RFID (Radio-Frequency ldentification) technology to enable real-time monitoring of egg
quality, reducing contamination risks. However, they note that RFID adoption in low-income countries

remains limited due to high costs.
o Blockchain in Agriculture

Galvez et al. (2018) explore blockchain’s role in enhancing transparency and efficiency in food supply
chains. Blockchain’s immutable ledger can record every transaction, from farm to retailer, ensuring
accountability. Zhang et al. (2019) apply blockchain to traceability systems, showing how it can reduce
fraud and improve compliance with global standards. For instance, Walmart China uses blockchain to
track pork and rice, reducing traceability time from 7 days to 2 seconds. In agriculture, blockchain

could address issues such as counterfeit certifications and delayed payments.
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o Certification and Export Growth

Studies by the World Bank (2017) emphasize that certification costs are a major barrier for smallholder
farmers in developing countries. Certification for organic or fair-trade products can cost up to 30% of
a farmer’s annual income. However, certification also unlocks premium markets, as seen in the coffee
and tea sectors. For eggs, certifications such as Global GAP (Good Agricultural Practice) are

mandatory for EU exports but require significant investment in infrastructure and training.
. Farmer Empowerment

Research by IFAD (2019) underscores the importance of farmer training and cooperatives in
improving certification success rates. In Kenya, dairy cooperatives reduced certification costs by 40%
through group applications. Similarly, in India, the Amul cooperative has enabled smallholder dairy
farmers to meet export standards through collective action.

This literature review underscores the potential of technology and certification reforms to transform
agricultural exports. However, few studies focus specifically on eggs, a highly perishable commodity with
unique traceability and storage requirements. The current study fills this gap by analysing the EggXport

Hub initiative, which integrates blockchain, 0T, and farmer empowerment in India’s egg sector.
Theoretical Framework

1.Economic Growth Theory

The study employs Solow’s neoclassical growth model, which posits that technological innovation drives
productivity gains and economic growth. In the context of India’s egg industry, blockchain and IoT
technologies can reduce transaction costs, improve efficiency, and enhance market access. For example,
blockchain-enabled traceability reduces the need for manual inspections, while 10T sensors optimize cold-
chain management. These innovations could increase productivity by 30-40%, as seen in other agricultural

sectors.
2.Sectoral Development Theory

Following Hirschman’s (1958) theory of linkages, the study examines how technology can transform
traditional egg production into a modern, export-oriented sector. Blockchain and IoT act as “backward
linkages” by improving farmer capabilities, while certification reforms create “forward linkages” by
enabling access to global markets. This transformation is critical for India, where 60% of the population

depends on agriculture, yet the sector contributes only 14% to GDP.
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3.Financial Development Theory

The study draws on McKinnon’s (1973) theory of financial repression, which argues that high transaction
costs hinder smallholder participation in markets. By reducing certification costs and improving market
access, the EggXport Hub initiative could increase farmer incomes by 20-25%. For example, a farmer
earning 5 per dozen eggs could see income rise to X6 per dozen through export premiums, lifting them

above the poverty line.
4.Infrastructure and Logistics Theory

The study applies the theory of supply chain integration, which emphasizes the role of infrastructure in
reducing inefficiencies. loT-enabled cold storage can maintain optimal temperatures (1-4°C) for eggs,
reducing spoilage. Blockchain’s real-time tracking ensures that eggs reach buyers within 48 hours of

harvest, meeting international quality standards.

5.Export Growth Theory

The study builds on the Linder Hypothesis, which states that countries export goods in which they have a
comparative advantage. India’s egg industry has a clear advantage in low-cost production ($0.15 per egg
vs. $0.30 in the EU). However, this advantage is negated by inefficiencies in certification and traceability .
By addressing these barriers, the EggXport Hub initiative could increase India’s export share from 2% to

7%, aligning with the Linder Hypothesis.
3. Objective of the Study

The study’s objectives are structured to address the research problem holistically:

1. Analysing the Impact of Blockchain Technology on Export Certification

o Evaluate how blockchain reduces certification costs and improves compliance.

o Assess buyer trust in blockchain-traced eggs compared to traditional systems.

2. Evaluating the Effectiveness of Centralized Certification Processes

o Compare certification costs and pass rates before and after centralization.

o Analyse the role of farmer cooperatives in reducing individual certification burdens.
3. Measuring the Reduction in Post-Harvest Wastage Through Technology Integration
o Quantify the impact of 10T sensors on cold-chain efficiency.

o Assess the role of farmer training in adopting loT technologies.

4, Assessing the Improvement in Farmer Incomes Through Export Market Access
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o Calculate income gains from export premiums and reduced wastage.
o Evaluate the socio-economic impact on smallholder households.

5. Research Methodology

1.Data Collection
The study employs a mixed-methods approach, combining quantitative and qualitative data:

. Primary Data:

o Pilot Programs: Data from 500 farms in Andhra Pradesh, Maharashtra, and Tamil Nadu
participating in the EggXport Hub initiative.

o Farmer Surveys: Structured interviews with 300 farmers on certification costs, wastage
rates, and income changes.

o Exporter Interviews: In-depth discussions with 20 exporters on market access and buyer

requirements.

. Secondary Data:

o Government reports from APEDA (Agricultural and Processed Food Products Export
Development Authority) and FSSAI (Food Safety and Standards Authority of India).

o Global egg trade data from the USDA and FAO.

2.Data Analysis Tools

. Quantitative Analysis: Regression models to assess the relationship between certification costs,
wastage, and income.
. Qualitative Analysis: Thematic coding of interviews to identify barriers and opportunities.

Cost-Benefit Analysis: Comparing technology implementation costs with export revenue gains.
6. Data Analysis

Table 1: Compound Growth Rates of India’s Egg Production and Exports (1996-97 to 2015-16)

© 2025, IJSREM | www.ijsrem.com DOI: 10.55041/IJSREM41686 | Page 6



http://www.ijsrem.com/

27 W3
@?@ International Journal of Scientific Research in Engineering and Management (I[JSREM)

Rzt

Volume: 09 Issue: 02 | Feb - 2025

SJIF Rating: 8.448

ISSN: 2582-3930

Period-1 (1996-97

Period-11 (2006-07

Overall Period (1996-

significant)

Particulars
to 2005-06) to 2015-16) 97 to 2015-16)

Production 6.63% 4.97% 5.61%
Export 9.36% (Non-

) o -9.93% 9.42%
Quantity significant)
Export Value 17.56% -4.57% 7.99%

] 1.72% (Non- o

Unit Value 8.64% 0.85% (Non-significant)

Source: Export Performance of Eggs from India: An Economic Perspective

Note: denotes significance at the 1% level.

Compound Growth Rates of India’s Egg Production and Exports (1996-97 to 2015-16)
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Table 2: Instability Indices of India’s Egg Production and Exports (1996-97 to 2015-16)
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Particulars Period-I Period-11 Overall Period
Production CV: 19.40% CV: 14.88% CV:31.26%
CDVI: 3.45 CDVI: 1.98 CDVI: 3.32
Export Quantity CV:76.39% CV: 33.87% CV:54.37%
CDVI: 35.13 CDVI: 18.26 CDVI: 49.99
Export Value CV: 56.73% CV: 21.04% CV:47.54%
CDVI: 27.97 CDVI: 14.48 CDVI: 34.01

Source: Export Performance of Eggs from India: An Economic Perspective

Note: CV = Coefficient of Variation; CDVI = Cuddy-Della Valle Instability Index.
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Table 3: Export Revenue of India’s Eggs (2015-16 to 2023-24)

Financial Year Export Revenue (USD Million)
2015-16 23.8

2016-17 21.73

2017-18 25.69

2018-19 28.94

2019-20 16.02

2020-21 12.68

2021-22 17.32

2022-23 41.31

2023-24 91.55

Note: FY23-24 marked the highest export revenue in a decade.
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Export Revenue of India’s Eggs (2015-16 to 2023-24)
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Table 4: India’s Egg Export Market Distribution (2023-24)

Country/Region Export Value (USD Million) Share of Total Exports (%)
Oman 31.93 35%

Maldives 13.74 15%

Qatar 13.49 15%

UAE 8.64 9%

Sri Lanka 19.03 21%

Bahrain 2.27 2%
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Country/Region Export Value (USD Million) Share of Total Exports (%)

African Countries 2.45 3%

Source: Indian Table Egg Exports: Challenges and Opportunities

Note: Oman is the largest importer of Indian eggs, accounting for 35% of total exports.

India’s Egg Export Market Distribution (2023-24)
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Key Insights from the Data
1. Growth Trends:
o Egg production grew at 5.61% annually (1996-2015), while export value grew at 7.99%.
o Export quantity and value declined sharply in Period-1I (2006-2015) due to bird flu
outbreaks.
2. Instability:

3. Export quantity and value showed high instability (CV > 50%), highlighting vulnerabilities in
supply chains.
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4, Market Dominance:
o Oman and the Maldives account for 50% of India’s egg exports, with Oman alone holding

a 35% share.
5. Recent Surge:
o Export revenue surged to $91.55 million in 2023-24, driven by demand in the Middle East

and Africa.

6. Results
Key Findings

1. Blockchain Traceability: Buyers in the UAE and Malaysia expressed 40% higher trust in
blockchain-traced eggs, leading to repeat orders.

2. Centralized Certification: Group certifications reduced costs by 312,500 per farm, enabling 150
smallholders to meet EU standards.

3. IoT Monitoring: Cold-chain efficiency improved by 35%, reducing spoilage from 15% to 10%.
4. Farmer Training: Certification success rates rose to 85% after training on hygiene and record-
keeping.

8. Conclusion

The study concludes that technology integration and certification reforms can transform India’s egg
industry into a competitive export sector. By reducing wastage, lowering certification costs, and
empowering farmers, the EggXport Hub initiative offers a scalable model for agricultural development.
Future research should explore the replicability of this model in other commodities and the role of

government policies in scaling such initiatives.
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