I Popular Article
5@\ ﬁ;’é Domain: Agriculture Science

‘_é / Vol 4 Issue 11, November 2025, 5508-5511

Risk and Insurance Models in Modern Agriculture

Dr. Arati Priyadarshini!, Nibir Mahanta?*, Miss. Akshatha H L3, Dr. Arvind Prajanand
Khandare*

! Assistant Professor, C.V. Raman Global University, Bhubaneswar, Dist- Khordha, Odisha- 752054,
India.

2*M. Sc. Scholar, Department Agricultural Economics, Sher e Kashmir University of Agricultural
Science and Technology

3M.Sc- Agricultural Extension and Communication, Post Graduate Institute, Rahuri, Mahatma Phule
Krishi Vidyapeeth, Rahuri- 413722, Maharashtra, India.

*Assistant Professor, Central Research Station, Dr. Panjabrao Deshmukh Krishi Vidyapeeth
(PDKYV), Akola, Maharashtra, India.

*Corresponding email address: 123nibirm@gmail.com

DOI:10.5281/trendsinAgri.17642770

Abstract

Climate unpredictability, insect outbreaks, market swings, and input price volatility all add to
the uncertainty surrounding agricultural productivity. Effective risk management and
agricultural insurance models have therefore become critical instruments for protecting farm
earnings and rural lives. This paper examines the nature and classification of agricultural risks,
assesses modern insurance approaches such as weather-based index insurance, crop revenue
insurance, and digital claim settlement systems, and demonstrates how technology-driven
models such as satellite data and artificial intelligence improve transparency and efficiency.
The essay also looks at India's policy landscape, particularly on the Pradhan Mantri Fasal
Bima Yojana (PMFBY), and outlines hurdles to expanding inclusive insurance coverage. The
study suggests that incorporating risk assessment, data analytics, and public-private
partnership frameworks can help contemporary agriculture maintain resilience.

Keywords: Agricultural risk, crop insurance, weather index, PMFBY, farm income, climate
resilience, insurance models, risk mitigation.

Introduction
Agriculture is intrinsically vulnerable to a variety of unanticipated risks—natural,

biological, market-related, and institutional—that have a direct influence on farmers' incomes
and national food security. Traditional coping methods are insufficient in the face of shifting
weather trends and market liberalization. As a result, formal risk management and insurance
programs have arisen as critical policy tools. The current agriculture insurance market is
being transformed by digitalization, predictive analytics, and remote sensing technologies that

improve efficiency and coverage.
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Types of Risks in Modern Agriculture
1. Production Risk: Resulting from weather fluctuation, pest and disease outbreaks, and
input quality concerns.
2. Price and Market Risk: Associated with unpredictable market pricing, export policies,
and demand-supply imbalances.
3. Financial Risk: Linked to borrowing, credit default, and interest rate volatility.
4. Institutional and Policy Risk: Due to unexpected changes in government legislation or
subsidy schemes.
5. Human and Operational Risk: Involving labor shortages, accidents, or managerial
inefficiency.
» Evolution of Agricultural Insurance
Agricultural insurance started as yield-based indemnity insurance, but the high expense
of field-level loss assessment hampered its growth. Over the last two decades, weather-based
index insurance (WII) and area yield index insurance models have gained popularity. Rather
of on-site crop-cutting studies, these use observable indicators such as rainfall, temperature,
or satellite-based vegetative indices (NDVI).
The Pradhan Mantri Fasal Bima Yojana (PMFBY), started in 2016, transformed the market
by combining technology, risk pooling, and farmer-centric premium subsidies. Insurance is
becoming more accessible and transparent with digital claim processing, crop field
geotagging, and mobile applications.
» Modern Insurance Models and Innovations
1. Weather-Based Index Insurance (WII):
Automates payments based on rainfall and temperature data. It lowers moral hazard
and administrative expenditures.
2. Crop Revenue Insurance:
Protects against both yield loss and price reduction, which stabilizes farm revenue.
3. Agri-Fintech Platforms:
Smallholder farmers benefit from satellite surveillance and mobile-based insurance
enrollment, thanks to startups and digital platforms such as GramCover and Skymet.
4. Blockchain-Based Claim Settlement:
Blockchain technology improves transparency, reduces fraud, and expedites claim
settlements.
5. Parametric Insurance:
Payouts are dependent on predefined indicators such as drought severity or soil

moisture levels, which are calculated using satellite or loT data.

Official Website: trendsinagriculturescience.com Published: 16 Nov 2025
e-mail Address: trendsinagriculturescience@gmail.com

5509



https://www.trendsinagriculturescience.com/
mailto:trendsinagriculturescience@gmail.com

Trends in Agrlculture Science Priyadarshini et al

Vol 4 Issue 11, November 2025, 5508-5511

6. Livestock and Aquaculture Insurance:
Expands risk coverage beyond crops, which is critical for varied farming operations.
> Role of Data and Technology in Risk Management
Advances in remote sensing, artificial intelligence-based forecasting, and GIS modeling
have altered agricultural risk prediction. Weather stations, drones, and IoT sensors capture
real-time information about soil moisture, pest pressure, and rainfall. The integration of this
data with insurance algorithms allows for data-driven premium computation, fast claim
settlement, and targeted subsidies.
Machine learning algorithms are increasingly being utilized to predict yield losses and create
tailored insurance solutions based on regional risk profiles.
» Challenges in Agricultural Insurance
* Delayed claims in typical plans reduce renewals.
* Limited coverage for high-value horticulture and animal operations.
* Index-based products lose credibility due to basis risk, which occurs when rewards do
not accurately represent actual losses.
» Data infrastructure deficiencies, particularly in smallholder regions, might impact
accuracy.
* Low farmer awareness and difficult documentation hinder participation.
» Policy Recommendations
* Create integrated risk management frameworks that include insurance, credit, and
extension services.
* Enhance public-private partnerships (PPP) for better product design and outreach.
* Encourage data-sharing among insurers, meteorological authorities, and agricultural
organizations.
* Promote specialized insurance options for high-value crops and smallholders.
» Improve digital literacy initiatives to boost use of mobile insurance.
Conclusion
Modern agriculture relies heavily on risk and insurance models to stabilize farm
earnings and provide climate resilience. These models minimize risk and boost farmer trust
in new technology by using digital breakthroughs, predictive analytics, and governmental
assistance. The future of agricultural insurance depends on integrating financing, climate

data, and technology into inclusive frameworks that benefit even the tiniest farmer.
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