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Abstract. The increasing frequency and intensity of extreme weather
events due to climate change pose a significant threat to the stability and
biodiversity of agricultural ecosystems. This study explores the potential of
index-based insurance as a innovative financial mechanism to promote
sustainable agricultural practices and enhance the climate resilience of
farming systems in Armenia. The analysis employs a suite of
methodologies, including comparative and statistical analyses, to assess the
role of index insurance in mitigating production risks associated with
biological stressors, such as droughts and floods, which directly impact
crop yields, soil health, and local agro-biodiversity. The paper argues that
the strategic implementation of index insurance can serve as a critical
instrument for safeguarding farmers' livelihoods, thereby encouraging the
adoption of biodiversity-friendly and environmentally sustainable farming
methods. As a key outcome, the establishment of a state-supported
insurance entity is proposed to facilitate the development and integration of
such financial tools, ensuring the long-term ecological and economic
sustainability of Armenia's agricultural landscapes.

1 Introduction

Agriculture is one of the oldest forms of human activity, the main function of which is to
provide people with food. Despite current global economic development trends, the
problem of hunger still exists in the world today. Despite its importance, agriculture is one
of the riskiest activities, exposed to a variety of risks. In this case, there is a need to
implement measures that will help mitigate agricultural risks or reduce the negative
consequences caused by them. This scientific study focuses on index insurance as a risk
management innovative method. The purpose of the article is to identify the patterns of
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agricultural risk management through index insurance and present recommendations for the
introduction of index insurance in Armenia and other developing countries. To achieve the
set goal, materials published by various researchers and international organizations on this
topic were studied, which are presented in the literature review section. The current state of
state-supported agricultural insurance in the Republic of Armenia, the development trends
of key insurance indicators, and the main problems that exist in this sector were studied and
presented. As a result of the research conducted in the work, the advantages of using index
insurance were presented and clear recommendations were made in this direction, which
are presented in the conclusions section.

2 Literature Review

2.1 Risks and risk management in agriculture

Agriculture is one of the most important types of human activity. It is a means of
protecting the environment, represents a technical and cultural factor in the preservation of
civilization [1]. Agricultural development is also essential to maintaining a growing world
population [2]. Agriculture deals with living organisms and is exposed to natural and
climatic risks, which is why it is considered a risky sector. Agriculture, unlike other sectors,
deals with objects in the process of growth and development and is subject to the impact of
natural disasters [3]. M. Meuwissen and others in their scientific work have identified the
following risks threatening agriculture: production risks, price risks, personal risks and
institutional risks [4]. Referring to the importance of risk management in agriculture, L.
Girdzihté noted that risks have a major impact on the decisions made by farmers, which is
why effective risk management in agriculture is very important [5]. Risk mitigation might
be soon a key driver of agricultural policy [6]. Agricultural risk management is even more
effective if several risk management tools are implemented simultaneously [7].

2.2 Agricultural insurance

Insurance is one of the tools for managing risks threatening agricultural activities [8].
Insurance is an ancient economic category that has today penetrated almost all spheres of
human activity. Especially in developing countries, agricultural insurance has always been
in the focus of attention of various stakeholders [9]. One of the peculiarities of agricultural
insurance is that it is not implemented in almost any country without state support. There
are two main types of agricultural risk insurance. They are traditional insurance products
and innovative agricultural insurance products. Index insurance has been in use since 2005
and is becoming more popular every year [10].

2.3 Index insurance

Index insurance is an innovative risk management product that is used not only in
agriculture, but also in other sectors. On one hand, the increasing availability of this
financial service offers a big opportunity for benefits to both farmers and providers. On the
other hand the complexity of this risk management tool, especially to a population that may
not be familiar with the concept of insurance and may have low levels of literacy, can lead
to poorly-understood index insurance products that may do more harm than good [11].
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3 Materials and Methods

3.1 Data collection

The basis for collecting the necessary information for the research was scientific works by
various authors on the topic, as well as materials published by various international
organizations (FAO, UN, OEDC, EU, WB, ADB, GIZ, ILO etc.). The legislative acts,
theoretical foundations, and numerical data on agricultural insurance in Armenia were
taken from the official website of the of the Government of Armenia.

3.2 Methods

In the paper, comparative, analytical, descriptive, exploratory, induction and deduction
mathematical and statistical methods were used.

As we have already mentioned, traditional agricultural insurance products are based on
actual losses incurred by farmers. In this case, to calculate the insurance compensation, data
such as the area of the insured crop area, the average yield per unit area, the market price of
the unit crop, as well as the insurance coverage are necessary. In other words, if we express
this with a mathematical formula, we get:

Insurance coverage 1
100% O

Indemnity = Insured crop area » Averege yield » Price +
When a farm purchases Index insurance, the indemnity is calculated as
Dollar Amount of Protection
Trigger Yield
Trigger Yield Realized Yield

Indemnity per acre =
Trigger Yield—Realized Yield

Max (0, Trigger Yield

) * Dollar Amount of Protection
2

Where,

Trigger Yield = Expected County Level Yield xCoverage.

The realized yield is the NASS estimate of the county average yield for the county where

the farm is located. Coverage levels range from 70 to 90 per cent in 5 per cent increments.

The Dollar Amount of Protection is calculated as

Dollar Amount of Protection = Expected County Yield x Price Electionx Scale

Where scale is chosen by the policyholder but is limited to between 90% and 150% [12].
An important quantity in insurance is the insurance premium, which is the amount paid

by the policyholder to the insurer to purchase an insurance contract. For both traditional and

innovative products, the insurance premium is calculated using the following formula:

Premium = Expected Loss + Risk Margin + Administrative Costs 3)

Expected loss is the part of the insurance premium that is calculated based on statistical
data and indicates the average size of losses.

A risk margin is added to the insurance premium by insurers to compensate for
deviations from statistical averages.
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Administrative expenses are all the expenses that the insurer incurs in the course of its
activities, including salary payments, costs related to data collection, and amounts
transferred to reinsurers and intermediaries [13].

4 Results

Theoretical work on managing agricultural risks through insurance has been carried out in
Armenia since the 1990s. However, practical steps were taken only in 2019, when the
Armenian government adopted a decision on the implementation of a pilot program for
agricultural insurance with state support. In the figure 1 we present the number of

insurance policies and the area of insured acreage in 2019-2024.
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Fig.1. Number of insurance policies and insured agricultural land in the Republic of Armenia in
2020-2024- The figure was compiled by the authors based on data published by the Ministry of
Economy of the Republic of Armenia [14]

As the data in the chart shows, growth trends were observed for selected insurance
indicators during 2020-2023. In particular, the number of insurance contracts signed in
2023 increased 6.6 times compared to 2020, and the area of insured arable land increased
approximately 5 times. In other words, the average annual growth rate for insurance
contracts was 2.2, and for insured acreage, it was 1.7. Logically, the downward trends
should have been at approximately the same pace. We can see in the chat the number of
insurance contracts in 2024 decreased by 377 times compared to 2023, and the area of
insured arable land decreased by more than 47 times. Having followed the processes related
to agricultural insurance in the Republic of Armenia for years, we can identify the main
reasons that led to the situation in 2024. Among those reasons are:

v" Non-professional specialists included in the agricultural insurance system,

v Lack of highly qualified loss adjusters,

v Low effectiveness of dissemination of information on agricultural insurance

among farmers.

v Implementation of agricultural insurance through private insurers,
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v Incorrectly selected insurance products, etc.

The pilot program for state-supported agricultural insurance in Armenia was planned to
be implemented for a period of 5 years. Taking into account the downward trends in the last
year, it becomes clear that after 2025, state-supported agricultural insurance may be
completely discontinued in the Republic of Armenia. Once this prediction we made
becomes a reality, it will be inevitable to develop a new agricultural insurance program and
implement it with completely different principles. In this case, it is necessary to clearly
distinguish which risks can be managed through agricultural insurance traditional products
and which through index insurance.

5 Conclusions

In the face of increasing risks in agriculture and due to global challenges, effective
agricultural risk management is becoming even more important. In Table 1, we have
presented the general characteristics, advantages, and disadvantages of index insurance
summarized as a result of our research, which must be taken into account when applying it
in practice.

Table 1. Main characteristics of index insurance”

Description

Advantages

Disadvantages

The basis for insurance

payments is not the actual losses
suffered by farmers, but pre-

calculated indexes.

Moral hazard and adverse
selection  problems are
absent.

There is no need to collect
detailed information to
conclude an  insurance
contract.

There is no need for a loss
adjustment to  provide
insurance compensation.
The administrative costs
are lower.

Insurance  compensation
can be either higher or
lower than the actual losses
suffered by the farmer
(Basis Risk).

Setting up the index
parameters is technically
complex.

Long-term meteorological
and other data are needed
to develop the indexes.

Not all risks can be insured

with index insurance (for
example, hail).

» There is a need for
reinsurance protection.

* The table was compiled by the authors.

We believe that agricultural risks in the Republic of Armenia, in particular frost and
drought risks, should be managed through index insurance. In the process of implementing
index insurance, all circumstances that may hinder this process must be taken into account.
Such obstacles may include a low level of insurance culture, high poverty and low income
levels, especially in rural areas, low level of awareness, low level of cooperation between
various state and non-state bodies and structures, etc. Implementation commonly involves
public-private partnerships where the products are initiated and designed by outside
researchers, NGOs, or multilateral agencies in partnership with local insurers using
philanthropic or public funds [15] .

Thus, taking into account the results of our studies, for the purpose of introducing index
insurance, we propose establishing a state insurance company that would coordinate the
entire agricultural insurance process. The company should act as an intermediary between
all those structures that have certain functions in the process of introducing index insurance.
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In Figure 2, we present the potential participants in the development and implementation of
index insurance.
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Fig.2. The main participants of the index insurance system' The figure was created by the authors

Farmers must be financially stable to be able to pay for insurance. Here, we also
emphasize the level of awareness among farmers and the real benefits of obtaining
insurance. In this system, we particularly emphasize the role of scientific research institutes,
which should work on the study and development of this product. They should cooperate
with international organizations and insurance and reinsurance companies that have
experience in the field of index insurance. The meteorological station must provide 30 or
more years of data for the development of indices. The availability of qualified specialists is
also important for the implementation of index insurance. Colleges and universities have
work to do in this direction, and they should include topics on index insurance in their
curricula. As already mentioned, reinsurance protection is very important for index
insurance, and to obtain it, insurers must find reinsurers who have experience in index
reinsurance. As we know, state support is an important prerequisite for agricultural
insurance. In this regard, the government should allocate funds to subsidize index insurance
premiums. Currently, there are a number of international consulting organizations operating
in the world that provide support and advice to countries that have decided to implement
index insurance. According to our proposed system, farmers can sign index insurance
contracts with both the state agricultural insurance company and private insurance
companies. The State Agricultural Insurance Company must establish strong, mutually
beneficial and effective ties between all participants in the index insurance system, which
will ensure the establishment and development of this system. We believe these
recommendations may also be useful in the process of introducing index insurance in other
developing countries.
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