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Overview of Presentation 

• Food Security 

• World Agricultural Insurance Market 

• Comparison between countries 

• USA rate-making methodologies 

• China Agricultural Insurance 

• India Agricultural Insurance 

• Korea Agricultural Insurance 

• Thai Agricultural Insurance 

• Challenges in Agricultural Insurance  

• Q&A 
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Food Security – Why important? 
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Humans approximate time to 

death without: 

• Oxygen 

 

• Water  

 

 

• Food 

 

10 
minutes 

7 days 

30-40 days 
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Food Security – Population Growth 
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Food Security – Food Production vs Population Trends 
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Food Security – Why important to individual country 

12 May 2017 6 

Currency 
fluctuations Trade 

Risks  

War 

Natural 
Catastrophes 

Distribution 
Risks 

Political 
Risks 

Pandemic Environmen
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Food Security – Why insurance is important to farmer 

Loan/Capital 

Seeds/Plant 

Inputs Harvest 

Use or Sell 
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World Agricultural Insurance Market 

Country 

2016 (or most recently 

available) Gross Premium 

in $B 

Approximate Subsidy 

Percentage 

Approximate 

Participation Rates 

USA $10.0 65% High 

China $6.0 35% Increasing 

India $2.5 80% Low but Increasing 

Canada $1.1 60% 65% 

Spain $0.8 72% 35% 

Japan $0.5 50% 55% 

South Korea $0.3 75% 20% 

Japan $0.5 50% 50% 

Thailand $0.0 65% 3% 

Australia $0.2 0% 50%  (Mainly named peril) 

Worldwide (Estimated) $20 to $25 50% 40% - 60% 

10 May 2017 8 

Source: World Bank, USDA-RMA, Internet 
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Comparison of Select Countries Agricultural Insurance 

10 May 2017 9 

Country 

USA 

Canada 

China 

India 

Japan 

Australia 

Delivery 

Private/Public Partnership 

Public (Provincial) 

Private/Public 

Private/Public 

Co-operatives 

Private 

Notes 

Some private products 

Federal government 
reinsurers Provinces 

Government administers 
program – private insurers 

Recently increased 
subsidies 

Major crops compulsory 

Named events – 50% 
participation; low for MPCI 

Source: World Bank 
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Types of Policies 

10 May 2017 10 

Yield 

Guarantee based 
on expected yield 

(x price)  

Indemnity paid if 
actual yield less 

than expected (less 
deductible) 

Revenue 
Guarantee based 

on expected 
revenue (yield x 

price)  

Indemnity paid if 
actual revenue less 
than expected (less 

deductible) 

Index 
Guarantee based 

on an index 
(measurement of 

something) 

Index can be yield, 
revenue, rainfall, 

weather, etc. 
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Types of Policies 

10 May 2017 11 

Individual 
Producer 

Guarantee based 
on individual 

historical amounts 

Involves detailed 
record keeping and 

loss adjustment 

Index 

Guarantee based 
on perceived value 

Minimal record 
keeping and loss 

adjustment 

Hybrid Index 

Combination of 
Individual and 

Index 

India 
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US Agricultural Insurance Market 

10 May 2017 12 
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US Agricultural Insurance Market – Premium by Crop 
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CORN,  3,515 , 
38% 

SOYBEANS,  
1,837 , 20% 

WHEAT,  1,104 
, 12% 

COTTON,  646 
, 7% 

PRF,  238 , 2% 

GRAIN 
SORGHUM,  

189 , 2% 

ALMONDS,  
135 , 1% 

APPLES,  100 
, 1% 

RICE,  87 , 1% 

Whole Farm,  
86 , 1% 

All Other,  
1,377 , 15% 
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US Agricultural Insurance Rating Methodology 

10 May 2017 14 

Public program (MPCI) rates set by government 
(RMA).  All private insurers charge the same rates. 

Private products fall under each state insurance 
department – can vary by insurer. 

RMA publishes detailed studies on rating 
methodology – publically available.   

Significant amount of MPCI data publically 
available, as are the rating factors. 
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US Agricultural Insurance Rating Considerations 
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Pure premium data (StatPlan) since 1975. 

Changes in participation, technology, commodities, 
catastrophes. 

StatPlan – base rate @ 65% coverage level.  Mismatch 
between base rate and selected coverage level recently. 

Multitude of other policies which are rated differently 
(smaller percentage of overall policies) 
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US Agricultural Insurance Individual Rating 
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• 𝑃𝑟𝑒𝑚𝑖𝑢𝑚 𝐶ℎ𝑎𝑟𝑔𝑒𝑑 𝑡𝑜 𝐹𝑎𝑟𝑚𝑒𝑟 = 𝐿𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑦 × { 1 − 𝑆𝑢𝑏𝑠𝑖𝑑𝑦 𝐹𝑎𝑐𝑡𝑜𝑟 ×
𝐵𝑎𝑠𝑒 𝑃𝑟𝑒𝑚𝑖𝑢𝑚 𝑅𝑎𝑡𝑒 × 𝑈𝑛𝑖𝑡 𝑆𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑒 𝐷𝑖𝑠𝑐𝑜𝑢𝑛𝑡 𝐹𝑎𝑐𝑡𝑜𝑟 × 𝑀𝑢𝑙𝑡𝑖𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑣𝑒 𝑂𝑝𝑡𝑖𝑜𝑛𝑎𝑙 𝑅𝑎𝑡𝑒 𝐴𝑑𝑗𝑢𝑠𝑡𝑚𝑒𝑛𝑡 × 𝐴𝑑𝑑𝑖𝑡𝑖𝑣𝑒 𝑂𝑝𝑡𝑖𝑜𝑛𝑎𝑙 𝑅𝑎𝑡𝑒 𝐴𝑑𝑗𝑢𝑠𝑡𝑚𝑒𝑛𝑡 + 𝐶𝑎𝑝𝑝𝑒𝑑 𝑅𝑒𝑣𝑒𝑛𝑢𝑒 𝐴𝑑𝑑 𝑂𝑛 𝐹𝑎𝑐𝑡𝑜𝑟 } 

• Where (for yield risk): 

• 𝐵𝑎𝑠𝑒 𝑃𝑟𝑒𝑚𝑖𝑢𝑚 𝑅𝑎𝑡𝑒 =
𝑀𝑖𝑛𝑖𝑚𝑢𝑚 { 𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑌𝑒𝑎𝑟 𝐵𝑎𝑠𝑒 𝑅𝑎𝑡𝑒 × 𝑅𝑎𝑡𝑒 𝐷𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡𝑖𝑎𝑙 𝐹𝑎𝑐𝑡𝑜𝑟 × 𝑈𝑛𝑖𝑡 𝑅𝑒𝑠𝑖𝑑𝑢𝑎𝑙 𝐹𝑎𝑐𝑡𝑜𝑟  , 𝑃𝑟𝑖𝑜𝑟 𝑌𝑒𝑎𝑟 𝐵𝑎𝑠𝑒 𝑅𝑎𝑡𝑒 × 𝑃𝑟𝑖𝑜𝑟 𝑌𝑒𝑎𝑟 𝑅𝑎𝑡𝑒 𝐷𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡𝑖𝑎𝑙 𝐹𝑎𝑐𝑡𝑜𝑟 × 𝑃𝑟𝑜𝑖𝑟 𝑌𝑒𝑎𝑟 𝑅𝑒𝑠𝑖𝑑𝑢𝑎𝑙 𝐹𝑎𝑐𝑡𝑜𝑟 ×
1.2 }  

• Where: 

• 𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑌𝑒𝑎𝑟 𝐵𝑎𝑠𝑒 𝑅𝑎𝑡𝑒 = { 𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑌𝑒𝑎𝑟 𝑅𝑎𝑡𝑒 𝑀𝑢𝑙𝑡𝑖𝑝𝑙𝑖𝑒𝑟 × 𝑅𝑒𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑅𝑎𝑡𝑒 + 𝐹𝑖𝑥𝑒𝑑 𝑅𝑎𝑡𝑒 } 

• 𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑌𝑒𝑎𝑟 𝑅𝑎𝑡𝑒 𝑀𝑢𝑙𝑡𝑖𝑝𝑙𝑖𝑒𝑟 = ( 
𝑅𝑎𝑡𝑒 𝑌𝑖𝑒𝑙𝑑

𝑅𝑒𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝐴𝑚𝑜𝑢𝑛𝑡
)𝐸𝑥𝑝𝑜𝑛𝑒𝑛𝑡 𝑉𝑎𝑙𝑢𝑒  

• 𝑅𝑒𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑅𝑎𝑡𝑒 =
𝐶𝑜𝑢𝑛𝑡𝑦 𝑈𝑛𝑙𝑜𝑎𝑑𝑒𝑑 𝑅𝑎𝑡𝑒+𝐶𝑜𝑢𝑛𝑡𝑦 𝐶𝑎𝑡𝑎𝑠𝑡𝑟𝑜𝑝ℎ𝑖𝑐 𝑅𝐿

𝐷𝑖𝑠𝑎𝑠𝑡𝑒𝑟 𝑅𝑒𝑠𝑒𝑟𝑣𝑒 𝐹𝑎𝑐𝑡𝑜𝑟

𝑈𝑛𝑖𝑡 𝐷𝑖𝑣𝑖𝑠𝑖𝑜𝑛 𝐹𝑎𝑐𝑡𝑜𝑟
 × 𝑇𝑦𝑝𝑒

𝑎𝑛𝑑

𝑜𝑟
 𝑃𝑟𝑎𝑐𝑡𝑖𝑐𝑒 𝐹𝑎𝑐𝑡𝑜𝑟 

•  𝐹𝑖𝑥𝑒𝑑 𝑅𝑎𝑡𝑒 =

 
𝑃𝑟𝑒𝑣𝑒𝑛𝑡𝑒𝑑 𝑃𝑙𝑎𝑛𝑡𝑖𝑛𝑔 𝑅𝐿 ×𝑅𝑒𝑃𝑙𝑎𝑛𝑡 𝑅𝐿 ×𝑄𝑢𝑎𝑙𝑖𝑡𝑦 𝐴𝑑𝑗𝑢𝑠𝑡𝑚𝑒𝑛𝑡 𝑅𝐿 ×𝑆𝑡𝑎𝑡𝑒𝐶𝑎𝑡𝑎𝑠𝑡𝑟𝑜𝑝ℎ𝑒 𝑅𝐿

𝑈𝑛𝑖𝑡 𝐷𝑖𝑣𝑖𝑠𝑖𝑜𝑛 𝐹𝑎𝑐𝑡𝑜𝑟
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US Agricultural Insurance Individual Rating 
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• Revenue Risk 

• 𝐶𝑎𝑝𝑝𝑒𝑑 𝑅𝑒𝑣𝑒𝑛𝑢𝑒 𝐴𝑑𝑑 𝑂𝑛 𝐹𝑎𝑐𝑡𝑜𝑟 = 𝑅𝑒𝑣𝑒𝑛𝑢𝑒 𝑅𝑎𝑡𝑒 − 𝑌𝑖𝑒𝑙𝑑 𝑅𝑎𝑡𝑒 

• Where: 

• 𝑌𝑖𝑒𝑙𝑑 𝑅𝑎𝑡𝑒 =   
𝑀𝑎𝑥 {0,𝐶×𝑌−𝑀𝑎𝑥(0,𝑦𝑖×𝜎𝑖+𝜇𝑖)

500 ×𝑌 ×𝐶

500
𝑖=1  

• 𝑅𝑒𝑣𝑒𝑛𝑢𝑒 𝑅𝑎𝑡𝑒 =   
𝑀𝑎𝑥 {0,𝐶×𝑌 ×𝑀𝑎𝑥(𝑃,𝜌)−𝑀𝑎𝑥(0,(𝑦𝑖×𝜎𝑖+𝜇𝑖)×𝑃)

500 ×𝑌 ×𝐶 ×𝑃

500
𝑖=1  

• Where: 

– 𝐶 = 𝐶𝑜𝑣𝑒𝑟𝑎𝑔𝑒 𝐿𝑒𝑣𝑒𝑙 

– 𝑌 = 𝐴𝑝𝑝𝑟𝑜𝑣𝑒𝑑 𝑌𝑖𝑒𝑙𝑑 

– 𝑃 = 𝑆𝑝𝑟𝑖𝑛𝑔 𝑃𝑟𝑜𝑗𝑒𝑐𝑡𝑒𝑑 𝑃𝑟𝑖𝑐𝑒 

– 𝐻𝑎𝑟𝑣𝑒𝑠𝑡 𝑃𝑟𝑖𝑐𝑒 =  𝜌 = ℯ𝜎𝑝×𝑝𝑖+𝜇𝑝   
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Agriculture Insurance in China 

• PICC first commenced agriculture insurance offering since 1950 

• 1982 – 2004 PICC and China United 

• 2004 – 2008 four new Specialised Agriculture Insurers 

• China Agriculture Reinsurance Pool (Nov 2014)   
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Agriculture Insurance in China 
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Agriculture Insurance in China 

• Premium by Class 
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LOB 
2015 

Premium Claim LR 

Crop 21,898,604,322  15,876,075,631  72% 

Forestry 3,049,630,145  1,093,164,370  36% 

Livestock 7,612,069,350  5,669,305,202  74% 

21,898.60 

3,049.63 

7,612.07 

Crop

Forestry

Livestock
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Agriculture Insurance in China 

• Role of Government 

– Premium Subsidy 

– Approval of Original Premium Rates 

– Product Design 

– Underwriting Control and Administration 

– Animal Epidemic Law and Response 

– Agriculture Policy 

10 May 2017 21 
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Agriculture Insurance in India 
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Agriculture Insurance in India (2016) 

• Small farm holding size (average of 1.4 ha), 80% are 

small/marginal farmers  

 

• Predominantly rain-fed agriculture, 90% of crop shortfall 

is due to rainfall variance   

 

• PMFBY: Area-yield index  

 

• WBCIS: Weather based Index  

• Rainfall Index 

• Drying Days Index 

• Temperature Index  

 

• Compulsory for farmers who takes production loan and 

volunteer, which guarantees a good spread of business 

 

• 2016 premium: 2.5 billion USD 

• 2017 premium: 4.25 billion USD 

 10 May 2017 23 

Ministry of Finance 2014: Objectives of India index insurance 

• Provide a measure of financial support to farmers in the 

event of crop failure from drought, cyclone and incidence of 

pest & disease; 

• Restore the credit eligibility of a farmer for the next season 

after crop failure; 

• Encourage the farmers t adopt progressive farming 

practices, high value inputs and higher technology in 

agriculture; 

• Help stabilize farm incomes, particularly in disaster years 

Colour palette for PowerPoint presentations 

Dark blue 

R17  G52  B88 

Gold 

R217  G171  B22 

Mid blue 

R64  G150  B184 

Secondary colour palette 

Primary colour palette 

Light grey 

R220  G221  B217 

Pea green 

R121  G163  B42 

Forest green 

R0 G132  B82 

Bottle green 

R17  G179  B162 

Cyan 

R0  G156  B200 

Light blue 

R124  G179  B225 

Violet 

R128  G118  B207 

Purple 

R143  G70  B147 

Fuscia 

R233  G69  B140 

Red 

R200  G30  B69 

Orange 

R238  G116  29 

Agriculture Insurance in India - Area Yield Index 
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Agriculture Insurance in India-Weather Index  
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Agriculture Insurance in Korea 

• Crop insurance program was introduced in 2001 with the enactment of the Crop 

Disaster Insurance Act 

– In order to compensate farmers affected by natural disasters 

 

• The volume has grown about 97 times bigger than its inception (during 15 years) 

– In 2015, total 45 items were insured at the risk premium of KRW 288.1 Bil. 
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Agriculture Insurance in Korea 

• Main Perils: Frost, Typhoon and Hail 
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Agriculture Insurance in Korea 

• As of 2016, 46 types of crops(including greenhouse) are covered 

 

• Crops  are divided into 3 risk categories:  

– High: historical loss ratio > 170% 

– Medium: historical loss ratio > 65% <170% 

– Low: historical loss ratio <65% 
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Thai Rice Top-Up Scheme 

An efficient distribution system to attain critical mass and ensure spread of risk ; 

 

Thailand Rice 2011 

 

National scheme with a single rate, 40% penetration expected 

 

• Only 2% penetration and only worst farmers bought insurance 

National average loss cost   - 15.6% 

Insurance Scheme loss cost -  48.6%  

• No cut -off date 
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Anti-Selection – Risk-Based Rating 

• Only way to combat anti-selection was price : 

• Risk rating was introduced 

 

 

 

 

 

 

• Sales cut off date 

• Strengthened loss assessment procedure  
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Scheme was restored to profit despite  

a 3% penetration rate and loss ratio 

4 times greater than national average 
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Thai Rice Top-Up Scheme 
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Anti-Selection/ Cheap Distribution 

• India have made it compulsory for all farmers with a bank loan to take insurance.  

 

• This ensures 40% penetration and cheap distribution as banks do all the administration 

and only pass a bordereau over to insurance companies. 

 

• Thailand has implemented “Compulsory” Crop Insurance Scheme which bring the 

average loss cost down by 70% and reduces the rate charged to farmers 
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Premium Subsidy 

• All countries with a national crop insurance scheme have the government 

subsidise the premium, except Australia, Argentina and South Africa 

 

• Levels of subsidy differ but in general :  

       

US  70%  85% penetration 

Japan  50% subsidy 90% penetration on rice  

South Korea 75% subsidy 80% penetration on apples and 

    pears 
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Premium Subsidy 

• Heavily subsidised premiums do not guarantee good penetration 

 

Thailand  65% subsidy  3% penetration (2011) 

Korea   75% subsidy  20% penetration 

India  80% subsidy  1% penetration on voluntary basis* 
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* Before 2015 (Target 40-50% in 2019 

with compulsory covers) 
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Weather Based Insurance : Challenges  

• When trying to develop new products, there can be insufficient data. This is normally 

because the government are looking for a product at a smaller resolution than provided 

by the data. 

 

• This problem has been addressed in three ways : 

– Using the historical data of a higher resolution to apply uniformly across the smaller 

unit areas 

 

– There are programmes that can be used to simulate very incomplete data sets to 

develop a series of complete historical data sets 

 

– For incomplete data sets, averages can be used to fill in the missing series  
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Weather Based Insurance: Challenges 

• Severe Flooding in Bihar in August 2008. Farms were underwater. 

• However minimal payouts from Weather Insurance as rainfall In the area was normal and 

flooding came via the Ganges river from excess rainfall further west. 
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Weather Based Insurance : Challenges  

• In India, the Weather Based products operate off a daily rainfall reading. However, there are times when 

the data is not delivered. This can be due to …….. 

 

• This problem is addressed in the policy wording. A clause like the below can be used : 
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Innovations in Agriculture Insurance  

 

 

 

• Remote Sensing 

 

 

 

 

• Drones 
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R17  G179  B162 

Cyan 

R0  G156  B200 

Light blue 

R124  G179  B225 

Violet 

R128  G118  B207 

Purple 

R143  G70  B147 

Fuscia 

R233  G69  B140 

Red 

R200  G30  B69 

Orange 

R238  G116  29 

Loss Assessment 
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The views expressed in this presentation are those of invited contributors and not necessarily those of the IFoA. The IFoA do not endorse any of the views 

stated, nor any claims or representations made in this presentation and accept no responsibility or liability to any person for loss or damage suffered as a 

consequence of their placing reliance upon any view, claim or representation made in this [publication/presentation].  

 

The information and expressions of opinion contained in this publication are not intended to be a comprehensive study, nor to provide actuarial advice or advice 

of any nature and should not be treated as a substitute for specific advice concerning individual situations. On no account may any part of this presentation be 

reproduced without the written permission of the IFoA. 
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