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Who we are:

* The Swiss Re Group is a leading and highly diversified global
re-insurer, founded in Zurich, Switzerland, in 1863. We
operate around the world and have about 14,200 employees
who contribute to our success.

* We are organized in three Business Units:

— QOur Reinsurance Business Unit offers reinsurance
products and related services for property and casualty,
as well as for life and health businesses.

— Corporate Solutions offers commercial insurance to mid-
sized and large corporations.

— Life Capital manages open and closed life insurance
books.

e We also support the public sector with our Public Sector
Solutions team to help increase insurance penetration
around the world.

www.actuariesindia.org
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Agriculture and Crop Insurance in Indian
Context

Agriculture sector:

Institute of Actuaries of India

More than 130 mn landholdings, extremely small ‘per capita’ land available
Agriculture contribution to GDP about 16.5%

About half of the labor force involved in agriculture

Key risks — Droughts, Floods, Cyclones, Hailstorms, Unseasonal Rainfall

Excessive dependence on weather decreases productivity of crops which directly impacts
the small farmers, for whom crops invariably form their primary source of income

There are secondary effects on livestock and fisheries sector — as fodder and water
availability decreases

Agriculture insurance:

Biggest index market — both yield index and weather index insurance products are
prevalent

Third largest agriculture insurance market after USA and China

Covers mainly limited to crop domain, focusing on ‘production’ rather than ‘revenue’

www.actuariesindia.org
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Evolution of agriculture insurance in India

2010 —
Modified
2003 = National
Farm Agricultur
1972 - Income e
Indemnity Insurance Insurance
Based Scheme Scheme 2016 —
Insurance (FIIS) (mNAIS) PMFBY

Era Dominated by Loan Linked Index Products, Very Low Non Loanee

; Coverage
1979 — Pilot 007 - 2013 —
Crop Insurance Weather Launch of
Scheme (PCIS) Based National
1985 - Crop Crop
Comprehensive lgsclgf;ie PI;S;?;E?C
Crop Insurance F > ;
i (CCIS) (WBCIS) (NCIP)
whichis a
1999 - combination
National of WRCIS,
Agriculture MNALIS and
Insurance CPIS
Scheme Actuarially Priced, Reinsured,
(NAIS) Public + Private Players,
Only Premium Subsidies (No Claim
Subsidies)

www.actuariesindia.org




PMFBY Scheme Challenges — Risk Matrix
@ - 9 Institute of Actuaries of India

Lack of trained resources and high Uncertain portfolio mix Redressal of disputed claims
dependency on external providers

Non adherence to a prudent pricing
Dependence on weather methodology by Insurers

Inadequate pipeline estimation phenomenons/Nat-Cat Events
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Inadequate claim reserving

Lack of historical data
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Non adherence to claims control strategy

2+ Delayed subsidies/Cashflowissues « Antiselection

Data management constraints RI capacity leverage

Contract certainty

Spurious enrolment/insuranble interest Retendering of allocated business

1 2
DETERRENTS ]

@ PMIBY guidelines addresses this challenge. with provision to refer cases tc Tecnnica @ With limited capacitybeing pushed into market and GIC almost
Advisory Committee of Center. Successful intervention seenin case of Gujarat (Groundnut reaching its capacity limit, high possioility to correct market
and Collon). Cases are also under discussion lor Rajasiban and Karnalaka through Rl intervention.

@ With tighter Rl conditions. pricing discipline has been brought under control to large extent. Market has mostly stabilized in 2017 and the issue is se/f resalving
but need to see how El mar<et shapes up in near futurein line with increasing competition with time. )

Estimated Residual Risk Impact

In primary market. @ In certain casesthe state government calls for a retender or a
@ Nsed continuoustrainings for internal & extsrnal resources to manage enrollmsnt and insurer backs out from tender. New draft guidelines handles this
claims. Need longer commitments from states through multi-year or -season allocations Issue by penalty and blacklisting
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Prevalent Products in the Indian Crop
Market

«  PMFBY (Dominant Product)
— Standardized product, predominantly based on the concept of yield index

— Covers certain other perils which can’t be captured efficiently through indexing

— States decide the indemnity levels (70%, 80% or 90%) of the yield indices,
depending on their view of the risk and also the availability of funds for subsidies

«  RWBCIS (Minor Product)

— Fairly non standardized products, predominantly based on the concept of weather
index

— States study and recommend the product structure and parameters to be covered
(rainfall, temperature etc.)

»  Central government has issued detailed standardized guidelines for implementing both
the products on ground. No substantial difference found in the products filed by
different insurers, due to uniformity in the way in which the products are implemented.

* Asingle district can have both — PMFBY as well as RWBCIS running together
for separate set of crops. Usually RWBCIS is preferred for horticulture and
cash crops.

e Market share of RWBCIS has dropped considerably with the evolution of
PMFBY. About 10% premium contribution done by RWBCIS now.

www.actuariesindia.org
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Prevalent Products in the Indian Crop
Market

‘Indemnity style’ claim assessment. Covers post
harvest losses suffered from crops which are
.| allowed to dry in cut and spread condition on the
farms, within maximum 2 weeks of harvesting.
Perils included - cyclone, cyclonic rains and
unseasonal rainfall.

Forms core ‘index style’ component of the product.

‘Crop Cutting Experiments’ to be carried out at the
‘notified area’ to determine the ‘representative
sample yield” based on which yield index for the
given territory is decided. Such vyield is then
matched with the ‘threshold vyield’, which is
70%/80%/90% of the average historical yield
(excluding maximum 2 calamity years). Yield
shortfall is paid as claim at a pre-determined rate.

‘Indemnity style’ claim assessment. Farmer needs
to file for the losses happening due to localized
perils like hailstorm. Coverage reflects expenses
occurred till the event

4

Localized Calamity

case of a wide spread calamity affecting the crops.

- Such payment would occur only if 'estimated' loss
Prevented SOWIHg is more than 50%, with actual claim amount
capped at 25% of 'potential claim'

Mld Season Calamity —\—’ Provision for ‘on account’ settlement of claim in

Claim given in case of ‘failed’ sowing of major
» crops due to inclement weather condition. Cover
triggers if more than 75% area is affected.

www.actuariesindia.org
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Performance of PMFBY+RWABCIS (post
2010)

Year Premium INR cr Claim INR cr Claim Ratio %
2016 22,345.51 16,177.72 72.4%
2017 25,307.80 21,511.63 85.0%
2018 28,000.00 25,200.00 90.0%

*  PMFBY - Yield Index - dominant product, RWBCIS — Weather Index - minor product

*  Direct markets as well as reinsurance markets remain competitive

*  Most players retain in the range of 20%-25%. Rest is ceded out through Quota Share arrangements. Stop loss
purchased for retained premiums.

»  Tighter operational guidelines launched in 2018 by the government. Intent and efforts to streamline several
processes, right from loan-linkage up to claim computation, through a centralized portal. Heavy focus on
technology.

*  Several challenges seen around —

*  Exposure uncertainty, shortfall and overachievements in plans due to ‘bidding’ practice

*  Uniformity/gaps in the historical datasets used for pricing

*  Implementation of CCEs on ground (number, resources etc.)

*  Adverse selection due to cut-off dates in some cases

»  Short time gap between flow of subsidies and claim disbursement — impacting investment income

*  Overdependence on loanee channel, lower uptake in non-loanee base www.actuariesindia org
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Crop Cutting Experiments and
Heterogeneity/Granularity

State 1 Cluster 1 District 1 Sub District/Tehsil/Block 1 Circle/Mandal 1 Gram Panchayat 1 Village 1
Village 2

Gram Panchayat 2
Gram Panchayat 3

Circle/Mandal 2
Circle/Mandal 3

Sub District/Tehsil/Block 2
Sub District/Tehsil/Block 3
Sub District/Tehsil/Block 4

District 2
Nation District 3
District 4
District 5
District 6
Cluster 2
Cluster 3
State 2 <l Random selection of Locating and marking
State 3 field (well before the Bl cxpenmental plotin
State 4 harvesting beginz) the specific iield
State 5

Not much emphasis on
agro-climatic segregation.
Costs increase Harvesting the CCE y Threshing and

. plot : harvesting of crop
exponentially as
granularity increases!
Historical data not
necessarily available at
granular level

Publizhing plot data,
extrapolating yield
index based on
average yields for
number of plots

Weighing. Drying and
Weighing dry weighis
{depending on the
crop)
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Some Pertinent Questions

1. Do we have robust datasets?

2. Do we fairly capture the key trends and outliers?
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3. Do we really have data at the required granular level?

« Missing blocks of weather data

* Needs to be cleaned up usually in the
context of manual recording

Negative rainfall Same values being repeated continuously

Minimum temp more than Extraordinarily high or low values of parameters
Maximum temp

Maximum temp less than
minimum temp

Non numerical values or missing values of parameters

 Manually recorded datasets may require
conversion into soft copies from hard
copies

* At times, nearest alternate reference
weather station is hundreds of km away!

Most of the times, received in hard copies.
Tremendous QC required while converting
to soft copies

Not much data available at the ‘insurance
unit’ level. i.e. most of the times, the
threshold is merely applied as it is (without
taking into consideration the variability)
from a higher unit to a lower unit

Repetitive yields
Missing yield data points
Multiple calamity years

Calamity years with seemingly good yields

www.actuariesindia.org



Importance of De-trending
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2014

2016 Forecast
2014

- Average Yield
e Threshold Yield

D
20 S I ev-out

2016 Actual

Sum Insured

Exit

Past 7 Years

Cover Year

. Un-trended Burn Cost . De-trended Burn Cost

Various methods of detrending are prevalent, with each having its own pros and cons
Generally — positive trend is seen in the yields

Key question:

Whether detrending can be applied for all granular yields?
Whether detrending needs to be applied fully?
Whether the slope/trend is emanating partly from data accuracy issues?

www.actuariesindia.org



Need for Heterogeneity Load - Volatility
Due to Granularity
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Bengal Gram, Medak District
Mandal 1227]1138|985|967|1322]| 1350|1074[1492]|1461|1025|80%| 1007.28| 0.0%| 0.0%| 2.2%| 4.0%| 0.0%| 0.0%| 0.0%] 0.0%| 0.0%| 0.0% O.G%I 994| 1.3%
801]/20.5%
965| 4.2%
776|23.0%
856]15.0%
1201] 0.0%
A single historical yield series is given - without giving 'Mandal' level details. 1?;3 g’g
However. the actual settlement of the insurance policies Is done at Mandal level. i.e. the Yield Index is supposed to b2 determined at Mandal level. ] 0:0%
1321] 0.0%
886]12.0%
931 7.6%
903|10.4%
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Bengal Gram, Medak District 2 5
MANDAL/TALUKA
/001-Kangti 1227|1138|985|967|1441| 1135| 949(1637 1234| 896|80%( 947.04| 0.0%| 0.0%( 0.0%| 00%| 0.C%| 0.0%| 0.0%| 0.0%| 0.0%| 543 053%] 994 0.0%
S002-Kalher 1227]1138|985(967|1441| 1135| 9449|1637 1284| 896|80%| 947.04| 0.0%| 0.0%| 0.0%| 00%| 0.C%| 0.0%| 0.0%| 0.0%| 0.0%| 5.4% 0.5%| 801|15.4%
/D03-Narayankhed 1227|1138)|9865(967(1441| 1135| 949(1637 1284| 896|80%| 947.04( 0.0%| 0.0%| 0.0%| 0.0%| Q.C%| 0.0%| 0.0%| 0.0%| 0.0%| 5.4%d 0.5%] 965 0.0%
/004-Manoor 1227|1138|985|967| 788| 116Z|1121(1395 1400| 651|80% 892| 0.0%| 0.0%| 0.0%| 00%|11.7%| 0.0%| 0.0%| 0.0%| 0.0%|27.0% 3.9%| 776|13.0%
/005-Regode 1227]1138|985(/967|1441]| 1135| 949(16237 12384 896|80%| 947.04| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 5.4%) 05%] 856| 9.6%
SO06-Ehankarampet near Alladurg | 1227|1138|985| 8967|1441 1135| 949[1637 1284| 896(|80%| 947.04| 0.0%| 0.0%| 0.0%| 0.0%| 0.C%| 0.0%| 0.0%| 0.0%| 0.0%| 5.4%) 0.5%|1201| 0.0%
/007-Alladurg 1227|1138|986|967|1508| 1783| 1335|1484 16597|1266|80%| 1133.92| 0.0%| 0.0%[13.1%|14.7%| Q.C%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%) 2.8%|1210| 0.0%
JO0B-Pulkal 1227|1138|985|967|1119| 1186| 13731405 1595|1325|80%| 1036.48| 0.0%| 0.0%| 5.0%| 6.7%| 0.C%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0% 1.2%]1120( 0.0%
/009-Andcle H/q Jogipet 122711138|985|967|18B46| 1876) 1416|1216 1324|1693 80% 1116| 0.0%| 0.0%]11.7%| 13.4%| 0.C%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%f 2.5%|1010| 9.5%
/010-Tekmal 1227 ”38'985 Y67 1608] 1783| 1335|1484 1597|1256|80%| 113392 0.0%| O.0%[13.1%[14.7%| O.C%| 0.0%| 0.0%] 0.0%| 0.0%) 0.0% 2Z8%J13241| 0.0%
/011-Papannapet 1227 1138'985 967(1118| 1358| 926(1430 1631| 949|80%| 1013.6] 0.0%| 0.0%| 2.8%| 4.6%| 0.C%| 0.0%| 8.6%| 0.0%| 0.0%| 6.4% 2.2%| 886[12.6%
/012-Rangampet or Kulcharam 1227]1138|985|967|11718| 1358 926|1430 1631| 949|80%| 1013.6| 0.0%| 0.0%| 2.8%| 4.6%| 0.C%| 0.0%| 8.6%| 0.0%| 0.0%| 6.4% 2.2%| 931| 8.1%
/013-Medak 1227]1138|986(967|1178| 1368 926|1430 1631| 949|80%| 1013.6| 0.0%| 0.0%| 2.8%| 4.6%| 0.0%| 0.0%| 8.6%| 0.0%| 0.0%| 6.4°4 2.2%| 903(10.9%
/U14-Ramayampet 1227 1138'3{15 H67(11718] 1358| 926(1430 1631] 949 80%| 1013.6( 0.0%| 0.0%| 2.8%| 4.6%| 0.0%| 0.0%| 8.6%| 0.0%| 0.0%| 6.4%1 Z.2%
Average 1227 1138 986 967 1332 1350 1074 149271451 1026 0.00% 0.00% 3.88% 4.85% 0.83% 0.00% 2.47% 0.00% 0.00% 5.8894 1.77%| 100: E.Gﬂl
Standard Deviation 0% O% O% D% 21% 20% 16% 9% 11% 24% 16%

WWw.dcLuariesindia.org
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Cat-load and Handling Yield+
Components of PMFBY

* Most yield datasets are limited to 10 to 15 years: Return period
computation remains tricky

— Major droughts in 2009, 2012, 2014 and 2015 in the Northern
part of the country

— Major drought in 2016 in the Southern part of the country
(North East Monsoon)

— Recurrent cyclones seen since 2013 (Phailin)
— Limited data available on pre-2000 droughts/rainfall events
— Hindcasting can be used at a broad level to better understand the
risk
* No systematic datasets available for post-harvest coverage

» Conjectures could be made for sowing-failure and prevented sowing
conditions, but more transparency is needed in conditions

* Hardly any data for localized risks like hailstorm and landslide at
district level, whereas such perils are expected to be covered at field
level www.actuariesindia.org
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* Seasonal vs Annual policies of other lines

* Parametric vs Indemnity approach

* Flexible commencement dates for cover
for crops

* Does not lend itself much to preventive
measures Dependency Transparency
» Usually losses very widespread as
compared to other lines
* Lack of avallablllty of experts etc. Reserving Engagement
* City-centric Insurance professionals have
less experience of rural claims issues o

www.actuariesindia.org




