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Agricultural Insurance
▪ Global market premiums are heavily contributed by matured markets like USA and Canada,
which are dominated by indemnity based solutions. About 87% of the world’s small farms
(< 2 ha) are in Asia. With increasing population, and limited land resources, the average
landholding is further decreasing.
▪ In emerging markets, due to large number of landholdings, it becomes difficult to –
Administer crop insurance policy

Underwrite risks

Adjust losses

at a field level
→ As the landholding/value of the crop decreases, inefficiencies in implementing an
indemnity based product increases!

▪ Index based solutions (like weather index, yield index) take care of the challenges. But need
to note the issue of ‘basis risk’, i.e. difference in the actual losses and the losses projected by
the product!
▪ Key condition: insurers should have granular and objective risk view at low costs!

→ Technological Advancement is a key enabler!
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Impacts of crop insurance subsidies
▪ There is hardly any correlation between level of subsidy and insurance penetration
 no guarantee to achieve a high penetration just by granting subsidies
▪ Only if the insurance scheme has been properly designed and distributed, penetration will
increase over time.
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Applications of Technology in Agriculture Insurance
Manage

Insure

▪ Real-time updates on crop
development enables precision
agriculture

▪ Farmers are able to take into
account the production
history on field level

▪ Automated estimates of yield
anomalies

▪ Insurers have full insight into
the covered portfolio (exact
locations, crops grown) and
are able to direct loss
adjustment by identifying
worst affected areas

▪ Tailored insurance products
based on a remotely sensed
index, faster pay-out following
a loss

Detect

▪ Independent estimate of area
planted

▪ Possibility to calculate
insurance rates at a high
spatial resolution

▪ Independent check on loss
settlement to avoid moral
hazard

Smart Analytics Capabilities

Big Data
Methods

Text Analytics

Machine
Learning

Predictive
Modelling

Visual
Analytics

Rapid
Prototyping 5
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The main Data Categories in Agriculture Insurance
Category

Technology

Weather/Climate

Earth Observation
Satellites

Conventional satellites/
Constellation of micro satellites

Drones

Quick, on-demand assessment of localized
weather/damage on field

Automated Weather
Stations

Soil and geo-spatial

Mobile Apps
Location Datasets
Satellites, Drones
Ground sensors

Crop yield

Mobile Apps

Description

Provide localized, on ground sensing

Can provide localized information through
crowdsourcing
Provide ‘backend’ for the established territories
Provide
Remote assessment of soil parameters
On ground sensors, similar to localized weather
stations

Drones

Analyse leaf area index/leaf colour/pod density and
build yield estimations
Map weed/pest attacks, analyse vegetation

Satellites

Analyse vegetation indices, leaf area index
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Precipitation is not equal to soil moisture
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Benefits of Soil Moisture as an Index

▪

Soil moisture is a good proxy for yield

▪

Soil moisture is a good indicator for drought

▪

Soil moisture is mainly influenced by both precipitation and evaporation
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Different Indices for Different Purpose
Surface Soil Moisture

Vegetation Optical
Depth (VOD)
▪

▪
▪

Soil moisture: Good proxy to
assess if plant can reach its full
potential → early detection of
bad conditions
NDVI: Good proxy for the
photosynthesis activity
VOD: Good proxy for the
biomass

Ideally: A combination of different
indices to capture different aspects
of vegetation condition.

Surface Soil Moisture is measured

Root Zone Soil Moisture is modelled
9

Application of
new solutions
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Soil moisture – Revolutionising Drought Insurance
Satellite data
38 years of global soil moisture
data based on advanced
satellite technology
Field level
High spatial resolution of
100 x 100 m
Daily observations
Soil moisture, ground
temperature and biomass
observations
Weather independent
Passive Microwaves
technology sees through
clouds
Swiss Re Public Sector Solutions | September 2019
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Soil Moisture-based Drought Insurance
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Satellite-based Pasture Insurance In Mexico
▪

Product purpose: A parametric insurance product to protect cattle producers against severe drought
losses to their pastures.

▪ Product design: A satellite-based vegetation index that indicates insufficient amount of grass and
covers the supplementary fodder costs incurred for cattle farmers.
Index

Normalized Difference
Vegetative Index (NDVI):
an indicator of vegetation
growth conditions that
ranges from -0 to +1

Solution

▪ Product triggers when actual
measured NDVI value falls below
pre-defined threshold of the
historical average
▪ Trigger is set at a level to reflect onset
of pasture production losses due to
drought

Benefits

▪ Ground-truthed index with
sampled biomass data
▪ No livestock and farm
inspection needed
→ Quick and timely payouts

Digitizing Agriculture Insurance in India
Greater Emphasis on Technology in the Guidelines

Central Crop Insurance Portal

• Use of drones for reliability, accuracy, speed of
conducting CCEs
• Online transmission of data to avoid delays in claims
assessments and payouts
• Use of mobile for real time transmission of CCE data
with GPS, date & time stamping
• Use of these technologies to settle claims based on
satellite images/derived products once the
correlations are established

http://agri-insurance.gov.in/Login.aspx

Mobile App for Premium Calculations

• Cost of technology including purchase of hardware
devices like smart phones will be equally borne by
state & central Govt., at 50:50 basis.
• Technical Advisory Committee to assist state
government and insurers on technology intervention
https://play.google.com/store/apps/details?id=mgov.gov.fa
rmer&hl=en
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optiCrop – Improving farm and risk management

Crop Growth
Global weekly NDVI maps and graphs
for individual fields

Soil Moisture
Unique high resolution daily
measurements
Weather
Precipitation and temperature history
and forecasts
Index Tracker
Live insights in parametric
insurance
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Australia: Conceptual Pasture Insurance

PRODUCT SELECTION
Multi-use ‘one stop shop’ for all farm insurance products

Case studies
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Mexico Hurricane Coral Reef Cover
Context

Solution

Benefits

In 2017, we partnered with The
Nature Conservancy (TNC) to
design a unique type of insurance
solution that offers protection
against hurricane damage on the
second-longest barrier reef
system in the world.

This parametric hurricane
solution is triggered based on a
stepped payout structure and
pays an increased % of the limit
as windspeeds increase.

Based on the experience and
technical analysis, the client
This long standing initiative
anticipates the coral reef to be
finally achieved concrete actions
damaged in the event of a
towards execution at the 2018
severe hurricane, and the
World Ocean Summit, where
structure of the cover has been
TNC and the State Government
designed accordingly.
of Quintana Roo in Mexico
announced the establishment of
a ‘Coastal Zone Management
Trust’.

INSURED

1st

Deal of its kind in the
world

State of Quintana
Roo, Mexico

Faster recovery from strong
hurricanes
➢

Insurance payments are used
to fund essential restoration
measures to the coral reef and
the beaches
➢

No need for loss adjustment
processes
➢

REINSURER &
STRUCTURER
Swiss Re Corporate
Solutions Mexico

INSURER

Seguros Afirme
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China multi-peril parametric disaster relief coverage
for Heilongjiang provincial government
Context

Solution

Benefits

Heilongjiang Department of
Finance very active in its
endeavor to develop an
catastrophe insurance system,
focusing on agricultural
insurance and food safety.

A quota share reinsurance
cover, for a sum insured of USD
360m.

➢

The provincial government
decided to insure its fiscal
contingent liabilities for
disaster relief.
The focus of the pilot were 28
counties which lagged behind
in terms of poverty resilience.

Swiss Re participates with 80%
to the scheme.
Parametric trigger designed to
reflect yield losses of agricultural
crops based on satellite flood
footprint index, precipitation
index, drought (temperature &
precipitation) and low
temperature.

Payouts used for disaster
relief and post disaster
reconstructions of
infrastructure
Insured counties can bear
unforeseeable expenses
resulting from catastrophic
events despite the limited
resources they otherwise
dispose of
➢

REINSURER &
PRODUCT DESIGN

CALCULATION
AGENT

INSURED

Swiss Re

China Meteorological
Agency

Sunlight Agro
Mutual Insurance
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Kenya Livestock Insurance Program (KLIP)
Livestock protection for smallholder farmers in Kenya
Context

Solution

Benefits

KLIP: index-based livestock
insurance scheme, launched in
2015 in 2 counties covering
livestock of 5,000 households.
Expanded since and in 2018
Climate change and resulting
covered 8 counties, 18,000
droughts, which are gaining in households and 90,000
frequency and severity, pose an livestock units.
existential threat to Kenyan
Once the NDVI* index reaches a
pastoralists.
certain threshold, insured
The government decided to find pastoralists receive a lump sum
a solution to help them bring
payout to purchase food and
their cattle through periods of
water for the livestock.
drought.
The majority of Kenyan
population lives in rural areas,
depending on the land and
livestock to make a living.

Timely financial support
provided to pastoralists, who
protect their cattle from drought
effects in the first place
➢

Tailored to prevent the loss
of the cattle and farmers’
livelihood
➢

100% funded by the
government, covering 5 tropical
livestock units per household
➢

2017: USD 5.1m paid out
to the pastoralists
FRAMEWORK &
PREMIUM PAYMENT
Ministry of
Agriculture

INSURER

MODELLING

Reinsurance

Takaful Insurance
(previously APA-led
insurance consortium)

International Livestock
Research Institute (ILRI)
funded by World Bank

Swiss Re & Other

*The Normalized Difference Vegetation Index (NDVI) is an
index of plant “greenness” or photosynthetic activity.
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Zambia e-Voucher scheme

Insuring farmers against adverse weather conditions
Context

Solution

Benefits

As in many Sub-Saharan Africa
countries, agriculture in Zambia
is affected by more frequent
and severe droughts and
excess rainfall.

E-voucher scheme sponsored
by Zambian government.

➢

When triggered, a lump sum is
paid to the government who
distributes the amount to the
Small farmers the most at risk – beneficiaries through the etheir incomes are at stake and
voucher payment platform.
consequently their capacity to
Farmers participate with USD40
reinvest and finance their
fee (USD10 is insurance
transformation is limited.
premium). In 2016/17
Given the limitations of the
traditional agriculture
insurance products, Zambia
opted for innovative insurance
products.

POLICYHOLDER

Zambia Ministry of
Agriculture, on behalf of
the farmers

900,297 farmers were covered,
with sum insured of USD153m
at USD9m premiums.

INSURER &
ADMINISTRATOR

PRODUCT
DEVELOPMENT

Mayfair Insurance
(lead)

Risk Shield, on behalf of
Mayfair

Farmers redeem farm inputs
from designated shops; free to
choose which fertilizer or variety
of seeds to pick
Improvement of the
distribution of subsidized farm
inputs efficiently and
sustainably
➢

Preselected small holder
farmers gradually become
commercial farmers despite
adverse weather conditions
➢

DATA MODELLING

REINSURER

TAMSAT, incl. input
data for loss estimation

Swiss Re
(lead)
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Thai crop insurance scheme
Context

Solution

Benefits

Agriculture produces 12% of
GDP with 58% of population
involved in agriculture.

Calamity-based insurance
scheme for main rice seasons
based on the existing
government calamity scheme.
Perils include flood and drought,
frost, fire as well as storm.

➢

Some 75% of arable land
depends on rainfall hence
farmers are highly exposed to
flood and drought risk.
The Thai government
commissions the Insurance
Association (GIA) to study and
implement a rice insurance
scheme in 2011. The scheme
keeps expanding to new
crops.
FRAMEWORK &
PREMIUM PAYMENT
Ministry of Finance
OIC

Pay-out is made for total
losses as inspected by
government in declared calamity
areas.
➢ Building resilience for about 2
million farmers in Thailand and
protects their livelihood in a
timely manner.
➢ Covers key calamities at farm
level with lean costs for
distribution by using BAAC
extensive client outreach.

INSURER

DISTRIBUTION

Reinsurance

Members of Thai General
Insurance Association

BAAC

Swiss Re & Other
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How the Thai Crop Insurance Scheme can be improved
▪ Scale up rice cover to reach all farmers in Thailand

▪ Expand scheme to more crops beyond rice
▪ Increase sum insured and provide full coverage for actual needs
▪ Build on existing solutions to set up a sustainable crop insurance programme –
Area Yield Index, Weather Index etc

▪ Use technology (remote sensing, mobile apps, drones) to support claims
declaration and assessment
▪ Use technology to support scaling up of insurance :
▪ Underwriting and Product Development

▪ Distribution
▪ Administration of Insurance policies
▪ Loss settlement/ Claims Monitoring
▪ Audit/ Data Security
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The Way Forward in Agriculture Insurance
What
▪ The introduction of new data technology services into agriculture, in the form of increased sensor data
volume, refined data processing, and far greater mapping accuracy, can all provide a far more detailed
picture of risk at a farm level, without the costs of collecting such data manually.
▪ → Technology can provide a rich source of underwriting and loss assessment data for insurers to improve
their index as well as indemnity products.
▪ Cadastral maps/land ownership data, biometric and demographic data will continue to get digitized in the
developing economies in Asia.

Why
Increased use of such data for underwriting, claims and sales will help further reducing the protection gap of
the entire value chain.

How
For this to happen seamlessly, all the stakeholders – including farmers, re/insurers, technology providers,
local governments, input/output traders etc. – have to be aligned!
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Fiscal risks and
sovereign budget
protection
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Fiscal risks and sovereign budget protection| Swiss Re Public Sector Solutions

Governments are exposed to manifold risks
Contingent liabilities for the public sector are significant

Impact

SOCIETAL
ECONOMIC
Fiscal crises
Failure of financial mechanism
Asset bubbles in major economies
Un/der-employment
Failure of critical infrastructure
Energy price shock

Water crises
Spread of infectious diseases
Large-scale involuntary migration
Food crises
Profound social instability
Failure of urban planning

GEOPOLITICAL
Interstate conflict
Failure of regional / global
governance
Terrorist attacks
Failure of national governance
State collapse/crisis

Source: WEF, The Global Risks Interconnections Map 2019

TECHNOLOGICAL
Cyber attacks
Critical information infrastructure
breakdown
Data fraud/theft
Adverse consequences of advances

ENVIRONMENTAL
Extreme weather events
Failure of mitigation/adaptation
Natural disasters
Biodiversity loss & ecosystems
collapse
Man-made environmental disasters
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Fiscal risks and sovereign budget protection| Swiss Re Public Sector Solutions

Only a small portion of catastrophe risks is insured
Long-term effect on a countries’ economies can be massive
Insured vs uninsured losses

1970-2018, in USD billion at 2018 prices

Source: Swiss Re Institute
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Insured losses
Uninsured losses
10-year moving average insured losses
10-year moving average total economic losses

70%

of economic losses caused by
natural catastrophes over the
past decade were

uninsured
27

Fiscal risks and sovereign budget protection| Swiss Re Public Sector Solutions

Public sector bears a large portion of the risks
Public budgets are put under twofold strain

IMPACT ON PUBLIC BUDGETS:

Higher costs
Emergency response costs
Reconstruction of public property & infrastructure
Support for non-insured households
Cost of replacements (e.g. higher imports)

Public sector

Lower tax income
Lower tourism income
Lower export revenues
Loss of investor confidence

Lower revenues
Closing the financing gap between insured and uninsured losses
is thus in the public sector’s vital interest
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Fiscal risks and sovereign budget protection| Swiss Re Public Sector Solutions

Insurance solutions can be implemented in different ways
Successful innovative public-private insurance solutions
Risk carried by

Insurance solutions

MACRO

Governments

Businesses
&
homeowners
Individuals

Risk transfer solutions for
(sub)sovereigns to cover their
direct or indirect costs

NATIONAL SCHEMES

Government-sponsored pools
to increase insurance penetration

Success stories

FONDEN
(Mexico)

Heilongjiang
(China)
ARC
(Africa)

PCRAFI
(PICs)

Flood Re
(UK)
TCIP
(Turkey)

MICRO

Simplified insurance products
as part of social safety nets

KLIP
(Kenya)
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Introduction
to
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Introduction to Swiss Re| Swiss Re Public Sector Solutions

Swiss Re Group at a glance

A track record of exceptional performance: a solid partner for the future

Years experience

150+

Financial strength
A.M. BEST

MOODY’S

S&P

A+ Aa3 AA-

Leading and highly diversified global
reinsurer, founded in Zurich
(Switzerland) in 1863

History of proven strength, consistently
maintaining an A+ rating, makes Swiss Re
a reliable partner

Market-leading position

Swiss Re offering

USD

35bn

Swiss Re’s Gross premium written totaled
almost USD 35bn in 2018, thus
reaffirming the leading position in the
industry

47%*

32%*

21%*

Americas

EMEA

Asia

Highly diversified, Swiss Re offers both
traditional and innovative products in
Property & Casualty and Life & Health
business across all geographies
*% of Net premium earned in 2018
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Introduction to Swiss Re| Swiss Re Public Sector Solutions

OUR VISION:

We make the world
more resilient.
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Introduction to Swiss Re| Swiss Re Public Sector Solutions

We support our clients and their customers in the
aftermath of large losses as in 2017

190

USD

claims managers
assessing the
damages

4.7bn

estimated claims
from Nat Cat
events

Supporting
the recovery:

USD

17bn

claims settled
in 2017

33

Introduction to Swiss Re| Swiss Re Public Sector Solutions

Swiss Re's Public Sector Solutions team

Public sector risks and challenges are at the core of our attention

1st team in the
reinsurance
industry to be
fully dedicated to
the public
sector

+400 bound
transactions
since 2011
demonstrate the
need for the
covers we offer

New York
Washington

With our global
footprint we
provide tailored
support to our
clients’ specific
needs

Always at the
forefront, we are
a pioneer in
emerging and
industrialized
markets

Beijing

Zurich
Mumbai

Tokyo

Mexico City
Bogotá

Singapore
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Introduction to Swiss Re| Swiss Re Public Sector Solutions

Our ambition is to create solutions for the public sector
to increase fiscal resilience

Swiss Re CEO, Michel Liès, UN Climate Summit,
23 September 2014

By the year 2020,
Swiss Re commits to
have advised
50 sovereigns and
sub-sovereigns on
climate risk
resilience and to
have offered them
protection of
USD 10bn against
this risk.
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Appendix | Swiss Re Public Sector Solutions

Legend

Hurricane/Cyclone

Drought

Earthquake

Livestock

Flood

Crop yield

Excess rainfall

Life & Health

Hail

Pandemic

Extreme temperature

Longevity
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Contacts | Swiss Re Public Sector Solutions

Contact Information
South East Asia

Thomas
Haller

Biggy
Nguyen

Philipp
Servatius

Head South East &
East Asia
Public Sector Solutions

Senior Client Manager
Public Sector Solutions

Products Solutions Expert
Public Sector Solutions

Swiss Re Asia Pte. Ltd.
12 Marina View, #16-01,
Asia Square Tower 2,
Singapore 018961

Swiss Re Asia Pte. Ltd.
12 Marina View, #16-01,
Asia Square Tower 2,
Singapore 018961
Singapore

Swiss Re Asia Pte. Ltd.
12 Marina View, #16-01,
Asia Square Tower 2,
Singapore 018961

Tel +65 6232 3465
Thomas1_Haller@swissre.com

Tel +65 6232 3561
Biggy_Nguyen@swissre.com

Tel +65 6232 3429
Philipp_Servatius@swissre.com
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Legal notice
©2019 Swiss Re. All rights reserved. You are not permitted to create any modifications
or derivative works of this presentation or to use it for commercial or other public purposes
without the prior written permission of Swiss Re.

The information and opinions contained in the presentation are provided as at the date of
the presentation and are subject to change without notice. Although the information used
was taken from reliable sources, Swiss Re does not accept any responsibility for the accuracy
or comprehensiveness of the details given. All liability for the accuracy and completeness
thereof or for any damage or loss resulting from the use of the information contained in this
presentation is expressly excluded. Under no circumstances shall Swiss Re or its Group
companies be liable for any financial or consequential loss relating to this presentation.
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