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FOREWORD

Opver the last 35 years of the 20 Century India suffered more then 150,000 fatalities as the result of rapid
onset natural disasters. Formally reported direct property and infrastructure losses from natural disasters
over the same period amounted to US$30 billion, but actual losses will have been substantially higher.
An increasing frequency and severity of natural disasters poses a growing challenge to economic and
social development and the country’s fiscal balance. Thie resultant need to formally address the impact of
naturel hazards is reinforced by the fact that the poor are almost invariably most affected by the occurence
of calamities. In the last decade the situation has been exacerbated by the fact that most Indian states and
the central government have been running deficits and resources for post disaster reconstruction in
particular have become increasingly constrained.

Given this context and a clearly expressed concern on the part of the Indian authorities as fiscal pressures
grow, the World Bank undertook a detailed review of India’s catastrophe exposures, with in depth studies
in four states. The purpose of the study was to examine the loss potentials from rapid onset natural
disasters and to consider the opportunity to apply enhanced country and state level risk management
techniques, with a particular emphasis on the financing of post disaster reconstruction and the efficient
allocation of public funds.

The report is a product of two years of research to understand the natural catastrophe risks that India faces
and the way they are currently managed and financed. It is the first time that there has been an attempt to
develop a comprehensive catastrophe risk management framework that brings together risk financing and
mitigation techniques and contains an in-depth discussion of the role of institutional incentives in national
disaster management.

Signed: Marilou Uy, Director, Financial Sector, Operations and Policy Department
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Executive Summary
Background

Natural catastrophes pose a serious and growing threat to India’s development. Twenty-two of
India’s 31 states are regarded as particularly prone to natural disasters: 55% of its land is
vulnerable to earthquake, 8% is vulnerable to cyclone and 5% is vulnerable to flood. Munich Re.
has ranked India’s four megacities as amongst the 50 most vulnerable mega cities in the world.
On average, direct natural disasters losses amount to up to 2% of India’s GDP and up to 12% of
central government revenues.! Despite being centred in a relatively underdeveloped area, the
Gujarat earthquake is estimated to have caused a US$491-655 million loss of output, a US$2.2
billion negative impact over three years on the state’s fiscal deficit® and led to a national 2% tax
surcharge.

Total losses reported due to natural catastrophes have been growing. Reported direct losses from
natural catastrophes more than quadrupled during the 15-year period 1981-1995 ($13.4 billion)
compared to the losses registered during the previous 15 years ($2.9 billion). This alarming
trend continues; the total losses of US$13.8 billion reported in the most recent six-year period
(1996-2001) have already exceeded total losses incurred over the previous 15-year period.

Responsibility for disaster funding in the aftermath of a natural catastrophe has been shared by
the state and central governments. While the affected state manages the relief work and
reconstruction efforts, the central government provides financial support. Originally, the central
government financed catastrophe relief efforts through margin money allocated to the states
through the successive Finance Committees. However, the general experience under this system
was that actual calamity expenditures consistently outpaced underlying budget expectations.
Under the Ninth Finance Commission, the government revised the system and created a
Calamity Relief Fund (CRF) from which states can draw upon under emergencies. The Eleventh
Finance Commission limited the use of CRF funds to items which provide immediate relief to
the affected population. This Commission also proposed an enhanced role for the insurance
markets.

One limitation of the current formal disaster relief funding mechanisms involves the funding of
the restoration of infrastructure. While states are required to maintain and restore infrastructure
from planned capital budgets, these budgets have become increasingly constrained with a
growing share of state budgets going to recurrent expenditures and debt service on burgeoning
public sector deficits. Faced with dwindling capital budgets some states have resorted to
diverted development loans to fund infrastructure repairs. These often involve intense
renegotiation and ongoing rigorous procurement rules, although there have been efforts to
expedite the process in India. As a result, in the absence of adequate and timely funding for
capital repairs the expected future lives of some of the infrastructure assets are reduced post
disaster, while future capital projects necessary to support a growing economy are not
undertaken.

' Direct losses are stock losses (mainly infrastructure and housing). Indirect losses are flow items such as state
revenues and GDP. Fiscal effects are sometimes called secondary losses.
2 World Bank/ ADB Assessment Report



The growing problem of funding natural catastrophe losses has been recognized by the Finance
Commissions; every Finance Commission since the Second has devoted a full chapter to
calamity relief funding. Despiite these efforts, India continues to suffer from underdeveloped
state level risk management capacity and underutilization of private insurance mechanisms.

The Study

In light of India’s vulnerability to growing losses due to natural disasters and escalating fiscal
pressures at the central and state levels, the World Bank undertook a detailed review of India’s
catastrophe exposures. The goal of this project was to examine loss potentials from rapid onset
natural disasters and to consider the opportunity to apply enhanced country and state level risk
management techniques, with a particular emphasis on the financing of post disaster
reconstruction and the efficient allocation of public funds. The role of insurance markets has
also been examined given their major contribution to the effective transfer of private sector
catastrophe risk in other countries, but relatively insignificant role in India to date.

The country risk management approach developed by the World Bank is based partly on
corporate risk management principles, but accounts for key economic and social metrics such as
government fiscal profiles and the living conditions of the poor. The first step under this
methodology is to assess the potential losses from natural hazards on a probabilistic basis, and
detailed studies were carried out in four states. The next step involves a formal and structured
approach to understanding the funding of natural calamity losses and identifying the “natural
disasters funding gap,” which is the difference between the expected fiscal cost of an event and
available ex post sources of government revenue.

The World Bank team recognizes that enhancing implementation capacity and reducing asset
vulnerability by employing mitigation techniques (such as improving housing construction
standards) are also integral to reducing direct losses from natural catastrophes. The risk
management framework ideally includes ex ante capacity building, risk reduction and methods to
transfer or finance residual risk. In particular, in the course of the study it became clear that even
if funds are accessible post disaster, they may not be availed because of a lack of capacity and
capability. The funding gap concept has been modified appropriately.

The main body of the report is divided into five chapters. The first chapter explores the fiscal
impact of historical natural disaster losses and the funding methods used by the satte and central
governments to date. It demonstrates that the fiscal and economic pressures caused by these
calamities are significant and justify a formal risk management approach. Chapter II introduces
the formal risk management framework used in the report: the Country/State Risk Management
Model. It also discusses various ex ante risk management and ex post coping strategies the
various governments could adopt. Chapter III develops the risk management framework with an
in-depth analysis of the natural catastrophe loss potentials in four states. Chapter IV is a detailed
review of India’s insurance market and examines various demand and supply drivers. It
concludes that given current conditions, government intervention would be required in order to
develop an effective natural catastrophe insurance market in India. The final chapter presents the
team’s findings, highlight policy options and make recommendations based on our findings. The
five appendices highlight topics and present information related to the main document that will
supplement the reader’s knowledge.



Conclusions and Recommendations

The study concludes that India still adopts a primarily reactive, or coping, approach to dealing
with natural disasters. Though considerable progress has been made via mitigation and disaster
preparedness to reduce both financial and human losses, at the center and in some states, India’s
current approach to funding natural catastrophe losses remains fragmented. It lacks a
comprehensive catastrophe risk management framework to quantify, analyze and manage
potential losses. The current program, particularly at the national level, lacks institutional
incentives and underplays the role of risk financing through ex ante mechanisms such as
catastrophe reinsurance and contingent credit facilities. The development of ex ante funding
programs is particularly critical because these programs typically serve as a primary source of
immediate liquidity that would reduce human suffering, economic loss, and fiscal pressures in
the aftermath of a natural disaster, and kick-start economic recovery. Ex ante funding
approaches can also foster mitigation and provide incentives for institutional capacity building.

Based on the study, the World Bank team has identified several policy options and
recommendations for the Government of India.

Policy Options:

e Mitigation and risk financing are the two pillars of effective catastrophe risk management
at the country and state level, and GoI’s mitigation efforts could be augmented by a
formal approach to risk financing. A risk financing strategy would consist of three parts:
formal risk assessments at the state and the central levels; identification of funding gaps;
and finally, development of state and national risk management plans aimed at closing
the identified funding gaps over time.

e Create fiscal incentives for states to pursue active risk management strategies, including
building institutional capacity at the state level.

e The existing institutional framework for catastrophe risk management could be further
developed in two ways. First, a Risk Financing Facility could be created to provide
additional financial assistance to those states which are adopting and implementing an
agreed risk management approach. Second, the use of contingent credit facilities could
be explored for catastrophe risk financing and in support of risk management incentives
at the state level. Sucha a contingent credit facility would become available to meet
claims of the states in the aftermath of natural disasters, provided an acceptable state risk
management program is in place.

¢ Introduce incentives and perhaps mandated requirements to increase the utilization of
catastrophe insurance mechanisms by the private sector, including better off households.
This could be done by requiring that replacement cost catastrophe insurance is purchased
when mortgage financing is granted; tying catastrophe insurance to land tax or land
registration systems; or making it clear, if necessary through regulation, that households
in the u}gper and middle income brackets are not eligible for government reconstruction
funding.

* The World Bank team does not suggest that Gol should stop financing housing reconstruction in the aftermath of a
disaster. We recommend that the government should adopt a clear policy of not helping those who can afford to
help themselves by buying insurance (or through self-insurance). According to various surveys this group accounts
for between 7% and 10% of the population. The poorer segments of population with substandard housing should
continue to be entitled to government post disaster assistance.



Recommendations

While the options outlined above will require consideration within the larger Indian fiscal and
sectoral policy framework, the scope for further reform in the insurance sector to add capacity
and increase the penetration of disaster insurance is relatively clear. For this reason we have
characterized the relevant policy steps as recommendations.

e The insurance sector should be further liberalized by removing current restrictions on,
and cross subsidies from, the household and small business insurance markets.

e Claims handling procedures in the event of natural disasters should be streamlined and
formalized.

e More explicit rules should be introduced regarding insurers’ minimum premium
retentions and maximum risk retentions, and exposure accumulation data should be
gathered and reported to IRDA.

Progress and Challenges

The paper is a product of a two year study to understand the natural catastrophe risks that India
faces. It is the first time that there has been an attempt to develop a comprehensive catastrophe
risk management framework for India. Similarly the models developed for the four states are
pioneering efforts. The main challenge that had to be faced in developing models to precisely
assess the risk for India was the availability of accurate data. The models could have been built
to a greater degree of detail to assess vulnerability more accurately, for example, by accounting
for differences in house layouts and number of stories in houses, but relevant and reliable data
was not available. Nonetheless, the team believes that both the models and the framework
provide a firm basis for understanding India’s exposure to natural catastrophes, the resultant
funding gaps it faces, and for developing appropriate incentives to encourage active risk
management.




Introduction

The Commonwealth Disasters Index, despite being developed to support a case for better off
small states to access development funds, includes India in the 5 countries most vulnerable to
natural disasters. Perhaps the most telling measure of India’s exposure and vulnerability is the
human death toll (defined as killed and missing people). Within the last five years of the 20™
century alone, various natural catastrophes claimed more than 45,000 victims across South Asia
with the majority of these fatalities occurring in India (Table 1).

Table 1: Reported Natural Catastrophe Impacts in South Asia, 1996-2000.

Country Deaths People affected Country Event Densities
(thousands) (thousands) Population

(thousands) Deaths (per ten Affected

thousand) (percent)
India 28.8 247,480.0 1,029,991.1 0.28 24.0
Pakistan 2.2 5,128.7 144,616.6 0.15 3.5
Afghanistan 8.4 2,960.1 26,813.1 3.11 11.0
Bangladesh 2.7 30,036.3 131,269.9 0.21 22.9
Sri Lanka 1,595.6 19,408.6 0.02 8.2
Bhutan 02 1.0 2,0494 0.98 0.0
Nepal 43 2974 25,284.5 1.71 1.2
46.7 287,498.9 1,379,433.2 0.92 10.1

Sources: Swiss Re, Natural catastrophes and man-made disasters 1996-2000; CRED, International disaster
database, Université Catholique de Louvain, Belgium; World Factbook.

India is also estimated to have suffered direct losses in excess of $9 billion over the five years
from 1996 to 2000, reflecting loss estimates on approximately 20% of the reported catastrophe
events during the period.* These have disproportionately affected the poor’, although this is
largely unrecorded in the monetary loss data. In addition to killing people and destroyin
property and infrastructure, natural disasters can have lasting economic and social effects”,
including a reallocation of income both geographically and between social groups.

State level taxation and private insurance mechanisms (see below) are relatively underdeveloped
in India and in practice the major responsibility for ex post funding of relief and recovery has
rested, directly and indirectly, with budget transfers from the central government. Every Finance
Commission since the Second has devoted a full chapter to calamity relief funding. In the last
decade the situation has been exacerbated by the fact that most states and the central government
have been running deficits on their revenue accounts because of burgeoning current

4 Direct losses refers to losses of economic capital or stock, but in practice published insurance losses include any
insured loss of profits. Indirect losses refers to flow items such as GDP. See Litan (1999) for a full discussion of
natural disaster loss metrics.

* See for example Bhatt (1999).

Anderson (1995) has pointed out that indirect economic losses tend to be larger relative to direct material costs in
poor countries than in rich countries. Litan (1999) points to evidence that indirect losses constitute a larger fraction
of total losses for large disasters.



expenditures, and resources for post disaster reconstruction in particular have been increasingly
constrained and dependent on donor funding,”

Given this background and a clearly expressed concern on the part of the Indian authorities as
fiscal pressures grow, the World Bank undertook a detailed review of India’s catastrophe
exposures, with in depth studies in four states. The purpose of the mission was to examine the
loss potentials from rapid onset natural disasters and to consider the opportunity to apply
enhanced country and state level risk management techniques, with a particular emphasis on the
financing of post disaster reconstruction and the efficient allocation of public funds.

The role of insurance markets in has been examined given their contribution to the effective
transfer of private sector catastrophe risk in other jurisdictions, but relatively insignificant role in
India. In 1999, which is one of the worst years on record for natural hazard related insurance
losses, South Asian countries did not rate among the top 20 in terms of insurance losses;
however, they did account for five of the 20 worst events in terms of lives lost. Despite having
close to a fifth of the world population, South Asia only accounts for about 0.3% of global non-
life insurance premiums. The region, to all intents and purposes, has not been a serious
participant in the global markets for disaster loss risk transfer.

This exercise focuses on rapid onset disasters. It is true that droughts affect more people than
other natural disasters (Table 2) and their cumulative indirect economic effects can be substantial
over time. However, direct losses tend to be substantially smaller for droughts than for rapid
onset disasters. Because slow onset disasters such as drought have different characteristics from
and are more difficult to quantify than rapid onset events, they would require a separate study
using a different risk management paradigm than the one applied in this study. This dichotomy
of natural hazard risk was discussed by the Seventh Finance Commission but is not currently
recognized in India’s expenditure planning and revenue sharing processes. Given weather
insurance and other rapidly developing technologies in this area, some investment in
investigating and perhaps even pilot testing ex ante funding of slow onset disasters may now be
justified.

Table 2: Drought Incidence in India

Number of Disaster Events Period People Affected —millions
Total Drought Total Drought
121 1965 - 1980 662 500
181 1980 - 1995 849 502
75 1996 - 2001 283 90

Source: CRED, International disaster database, Université Catholique de Louvain, Belgium.

7 McCarten (2003).




I. Natural Disasters Pose a Threat To India’s Fiscal and Economic
Development and Justify a Formal Risk Management Approach

Disaster Exposure/ History — India has a significant exposure to natural hazards; 55% of
India’s land is vulnerable to earthquake, 8% is vulnerable to cyclone and 5% is vulnerable to
flood.® Demographic and economic trends in the past three decades have magnified the actual
and potential impact of natural disasters.” Additionally, there is growing evidence that calamities
can contllg)ibute to environmental degradation leading to a vicious cycle of increasing disaster
1mpacts.

India has a long coastline, which is exposed to tropical cyclones, especially along its eastern
coastline. Around 85 cyclones from the Bay of Bengal and Arabian Sea have affected the
country over the past 35 years: in November 1996 over 7 million people were displaced when a
major cyclone hit Andhra Pradesh. These cyclones are frequently accompanied by tidal waves.
Low-lying lands, typical of the Eastern shore of India, permit storm surges of even a few meters
to intrude far into the hinterland, causing widespread flooding and seawater incursion.

Flooding is a common phenomenon in India and is exacerbated due to the silting up of rivers,
reduced soil absorption, lack of urban planning, and deforestation. Floods are caused due to
heavy rainfall during the three to four month long monsoon season. Large floods occurred in
1997 and 1998. Heavy monsoon rains flooded South West India in 1997 and affected Assam,
Bihar, and Andhra Pradesh in 1998. Recent flooding events have been aggravated by increased
urbanization and unplanned growth. For example, in Mumbai, where migration has increased
the population significantly, large segments of the population live in unauthorized slums close to
drainage systems. Because of these settlements, the width of the “nallas” (man-made canals for
sewage water and refuse) are reduced and the accumulation of solid waste causes inner city
floods.

As noted above, about half of India is exposed to earthquakes. The vulnerable areas are mostly
in Himalayan and sub-Himalayan regions, and in Andaman and Nicobar Islands (Vinod, 1999).
The most recent earthquake occurred on January 26, 2001, and mainly affected the state of
Gujarat. The Gujarat earthquake, which measured 6.9 on the Richter scale!’, is considered one
of worst single disasters of the decade, causing severe destruction to buildings and other property
in Bhuj, in the Kutch district, and several urban cities including Ahmedabad. This earthquake
affected 182 talukas covering 7,904 villages in 16 districts of Gujarat: 13,800 people were
reported killed and more than 167,000 injured. Nearly one million residences were destroyed
completely or partially.

More than 360 natural disasters have been recorded over the past 35 years and the frequency has
been increasing (see Annex I). The number of reported events increased by around 50% during
the 15-year period 1981-1995 (181 events or 15 per year) compared to the previous period 1965-

® Dheri, in Sahni et al. (2001)

® For a disaster to occur human lives and property need to be exposed and the frequency of disasters should not be
confused with the frequency of natural events.

19 See joint UNEP/OCHA Environmental Unit Environmental Emergency Notification (ENRA) for a taxonomy.
" Tndia Meteorological Department figure. Other sources gave higher values.



1980 (121 events or 8 per year). This trend has continued in recent years with 75 events reported
in India during the period 1996-2001 (Table 3).

Table 3: Disaster History by Major Hazard in India, 1996-2001

Hazard No. of No. of People Reported | No. of loss Percent Average
reported reported affected losses reports reported loss per
events deaths (thousands) | ($million) | submitted report
(thousands) ($Smillion)
Windstorm 15 14.6 25,213.7 5,619 15 100 374.6
Flood 29 8.9 150,980.3 2,928 18 62 162.7
Earthquake 3 20.1 16,367.0 4,707 6 200 784.5
Drought 4 90,000.0 588
Other 24 5.9 356.9 3 13
Total 75 282,917.9 13,842 56 329.6

Source: CRED, International disaster database, Université Catholique de Louvain, Belgium.

Economic and Fiscal Impacts - Reported direct losses on public and private economic
infrastructure in India have amounted to approximately $30 billion over the past 35 years
(nominal values at then applying exchange rates). Since less than 25% of the registered loss
events actually provide any loss estimates, the official numbers substantially understate the true
economic impact of direct losses. A crude grossing up for reporting frequency indicates that
direct natural disasters losses equate to up to 2% of India’s GDP and up to 12% of federal
government revenues (Table 4).

Table 4: Reported Natural Catastrophe Losses, 1996-2000

South Asia Reported| Percentage| Reported GDP'  [Government| _ 1 o intensities -

country incidents | assessed losses [8 mill.] revenues pct. GDP pct. revenues

India 73 19.2% $9,176 $407,850 $75,500 2.25% 12.15%

Pakista 22 0.0% $52,280 $9,150

Afghanista 20 0.0% $3,895

Banglades 48 8.3% $2,879 $37,650 $4,360 7.65% 66.03%

Sri 9 0.0% $11,625 $2,185

Bhuta 0 0.0% $430 $165

Nepal 15 26.7% $52 $6,250 $690 0.84% 7.58%
187 7.7% $12,107 $519,980 $92,050 3.58% 13.15%

! Estimates based on factor income data, current foreign exchange rates, and extrapolation of comparative country

figures.
? Estimates based on comparative data on central government and state government operations.

Sources: CRED, International disaster database, Université Catholique de Louvain, Belgium; International
Monetary Fund, Recent Economic Developments - Country Report Series; World Factbook.

Furthermore, the reported monetary losses seem to be increasing (Chart 1). Reported direct
losses from natural catastrophes more than quadrupled during the 15-year period 1981-1995
($13.4 billion) compared to the losses registered during the previous 15 years ($2.9 billion). This



alarming trend is continuing with total losses of $13.8 billion reported during the period from
1996-2001 (Table 3). Hence, the losses reported during the most recent six-year period have, in
nominal dollars, already exceeded total losses incurred over the previous 15-year period.

The economic impact of natural disasters extends beyond the directly measurable losses on
economic infrastructure. There are often significant secondary effects and indirect losses
associated with natural disasters. For example, the destruction of productive assets and public
infrastructure inhibits economic activity, while the increased demand for public expenditures for
relief and recovery disrupts fiscal planning and prejudices public and private capital investment.
Numerous studies carried out in the last decade confirm the negative short term economic and
social impacts of natural disasters.”> A World Bank/ ADB assessment report estimated that the
Bhuyj earthquake caused a $491-655 million loss of output and had a $2.2 billion negative impact
over three years on Gujarat’s fiscal position. The medium to longer term impact of natural
disasters has been examined in a number of studies and the results are ambiguous, although it
appears clear that both the timely availability of funding post disaster and institutional
capabilities affect the extent and sustainability of recovery.

Chart 1: Reported Catastrophe Losses in India, 1965-2001
Nominal USS$ Million at then applying exchange rates
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Source: CRED, International Disaster Database, Université Catholique de Louvain, Belgium.

Discussions on natural calamities have been part of the fiscal scene in India since the Second
Financial Commission first focused on the problem. Every subsequent report has dedicated a
complete chapter to the topic. More recently, the Tenth Planning Commission devoted a whole
chapter to the development implications of natural disasters, with a particular emphasis on
disaster management, prevention and mitigation. In late 2001, a High Powered Committee on
Disaster Management submitted a report which recommended that 10% of Plan Funds'® at the
national, state and district levels be earmarked and apportioned for prevention, reduction,
preparedness and mitigation of disasters.

The evolution of disasters funding in India largely reflects the five year fiscal planning cycle and
has been shaped by the federal structure of the country. The Constitution does not directly
specify which level of government is responsible for managing disasters. By convention, this

12 See for example Benson (1997).
13 India follows a plan approach to economic management and plan funds are those relating to items appearing in the
Plan. Non-plan funds largely cover ongoing expenditures.



responsibility has been taken up by individual states while the federal government provides
financial support. The history of formal post disaster funding in India can be captured along four
vectors:

1. What is funded. This has generally been divided into three distinct categories, namely
gratuitous relief (including emergency water, food and shelter, drainage works and seed),
relief work on plan projects as a better alternative to gratuitous relief, and repairs and
reconstruction of government assets.

2. The funding role of the central government, which also has three categories. Normal
transfers to the states under the tax sharing arrangements (this allowed for a margin for
calamity relief from the Second to the Ninth Finance Commissions, when the Calamity
Relief Fund (CRF) was established), advances against the current Plan, and
supplementary transfers from the federal level in the event of catastrophic losses.

3. The nature of federal supplements, which can be straight grant, loan or advance. In
practice a large portion of the loans and advances become de facto grants. The national
Calamity Relief Fund was established when this was recognized.

4. The nature of the event. The Sixth, Seventh and Eighth Finance Commissions
recognized that droughts have different characteristics from other natural calamities and
are best responded to with heavy investment in relief works.

The approaches adopted from time to time have reflected the ongoing tension between the
central government’s concern, on one hand, about fiscal discipline and efficient use of funds and,
on the other hand, the reality of the growing intensity of natural disasters and deteriorating state
fiscal positions. While there have been many ad hoc adjustments over the last five decades,
particularly with regard to the nature of central supplementary transfers, the funding
arrangements can essentially be divided into three main periods:

Second to Sixth Finance Commissions — During this period an explicit margin for relief,
usually including relief works, was built into state non-Plan budget planning. Excess
requirements over the margin were partly or wholly met by the central government through
combinations of grant and lending. Repairs and restoration tended to be handled through Plan
supplements, advances and development loans. There was an ongoing debate as to whether
relief works came under Plan or non-Plan heads. As costs grew, various controls were built in
including the involvement of central inspection teams and the introduction of ex post expenditure
ceilings. Ceilings were removed in 1972/73 but expenditures grew rapidly and the Sixth Finance
Commission called for states to live within their Plan allocations and for disaster funding to
become an integral part of the planning process.

Seventh and Eighth Finance Commissions — The dictates of the Sixth Commission proved to
be impossible to sustain in practice and central advances against repairs and reconstruction crept
back in (in 1975/76 over 90% of advance Plan assistance was for reconstruction and replacement
of roads, buildings, flood control, irrigation works and other public assets). The Seventh
Commission reiterated that Plan assistance should only be available for the creation of new
assets and recommended that repairs and reconstruction should become part of the non-Plan
margin allowance, with 75% of the excess over the margin being met through grants by the
central government. However, the commission also recommended that drought associated relief
expenditures which require new investment should be transferred to the relevant state’s Plan. Up
to 5% of additional Plan funds were available for this purpose in any year, as an advance against
future Plan allocations. In the event of extreme disasters the center would contribute via grants
and loans.
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Ninth to Eleventh Finance Commissions — The Ninth Finance Commission proposed the
cancellation of the marginal funding approach with heavy intervention from the central level and
instead introduced the Calamity Relief Fund, with the central government contributing 75% in
the form of non-Plan grants. Any balance in the Fund could be carried forward to future Plan
periods, and in the event of heavy calamity expenditures up to 25% of the following year’s
central allocation could be drawn upon. The Ninth Commission also began to canvass the idea
of an “Expert Group” to monitor the actions of the states, but restricted this to relief work. The
Tenth Finance Commission introduced the National Calamity Relief Fund (NCRF), managed by
a National Calamity Relief Committee (NCRC), to cover calamities of rare severity. However,
the states allegedly then projected “any calamity as one of rare severity,” resulting in an upward
trend in relief requests (Table 5). Central control processes, including visiting teams, had to be
reintroduced. In practice it was sometimes found that funds disbursed had not been employed
even after considerable periods. The Eleventh Finance Commission modified the Ninth by
restricting capital expenditures from the CRF to items that provide immediate relief to the
affected population and are of short duration. Reconstruction and repair were reallocated to Plan
funds “on priority” and the distinction between drought and other calamities was removed. The
Eleventh Finance Commission also proposed a role for the insurance markets and recommended
the creation of a National Center for Calamity Management (NCCM) to provide advice to the
central government on the ex post financing of calamity recovery efforts. In many ways it
anticipated the recommendations of this report (see Chapter V) and has been included as
Appendix IV.

The Twelfth Financial Commission, which has to report by April 2004, has been asked to look,
once again, at this topic.

Table 5: NCCF disbursements all states (Rs Million)

Year

1997-98

1998-99

1999-00

2000-01

2001-02

2002-03

Total

2,774

4,971

12,910

9242

13,687

16,000

Source: MOF, Finance Commission Reports (www.fincomindia.nic.in).
Key elements of the current approach are as follows:

o The Calamity Relief Fund meets immediate relief needs for the victims of cyclone,
drought, earthquake, fire, flood and hailstorm. Under this arrangement a Calamity Relief
Fund (CRF) is constituted in each state to receive funds, 75% of which come from the
central level in the form of non-plan grants. Individual state funding levels are based on
relatively short term averages, adjusted for inflation and mitigation efforts."* Central
government transfers are subject to receipt of evidence from the states that the funding of
the CRF is being appropriately managed. States may also draw on up to 25% of central
funds due in the following year, subject to subsequent adjustment. The state CRFs are
administered by committees consisting of officials connected with relief work or who

' This is consistent with the Arrow — Lind (1970) expected cost formulation for nations, but as Mechler (2002) has
demonstrated, the underlying assumptions break down for highly vulnerable developing countries such as India, as
shown by the fact that extreme events have had to be discounted in the past in arriving at CRF allocations. The
Arrow - Lind work built on work by Hirshleifer (1966) and made it clear that in second best situations public
investment could replace private investment.
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have expertise in the natural calamity field. A state committee is responsible for ensuring
that money drawn from the CRF is applied only to expenditure items approved by the
Minister of Home Affairs. CRF funds are to be invested in prescribed assets to ensure
their availability when needed. CRF funds may be applied to existing capital works, but
only if this is required for the provision of immediate relief, such as restoration of
drinking water and shelter. Other capital restoration has to be funded, from state plan
funds, if necessary by reallocation, and can include donor contributions. Unused CRF
funds may be carried forward to the next fiscal planning period.

e Following a severe disaster, the central National Calamity Contingency Fund (NCCF)
meets relief expenditures in excess of a state’s CRF fund, subject to oversight by the
National Center for Calamity Management (NCCM), constituted by the Ministry of
Home Affairs. The NCCM monitors the occurrence and impact of the hazards mentioned
above under the CRF. Funds are released to states after a decision by a High Level
Committee on Calamity Relief. Assistance provided to the states by the central
government from the NCCF is financed by an immediate levy of a special surcharge on
federal taxes for a limited period.

Overall, there is very limited scope to fund the restoration of infrastructure from the formal
disaster relief funding mechanisms currently in place. Instead, as noted earlier, states are
required to maintain infrastructure from Plan funds. Plan funds have become increasingly
constrained because an increasing level of public sector borrowing is required to fill gaps in the
aggregate national revenue account.'> There is also some uncertainty over the capacity of some
states to effectively employ capital funds, especially when implementation needs to be
expedited.'

Post Bhuj (Gujarat, 1999) earthquake reconstruction and rehabilitation expenditures provides a
contemporary snapshot of the reality of reconstruction funding in India (Chart 2).

An analysis demonstrates:

1. The dependency of the states, even relatively wealthy states such as Gujurat, on external
funding, from and through the central government when massive reconstruction and
repair is required.

2. Substantial resources were allocated to housing reconstruction (rather than infrastructure
or drought relief works). In Gujarat, house owners well above the poverty line became
eligible for government supported reconstruction.

3. The very slow and in some cases non-existent disbursement of funds under current ex
post funding arrangements. This almost certainly reflects institutional weaknesses as
well as funding issues, however the relative contributions are not clear. At the very least
it is possible to say that there is a joint funding/capability gap.

'* McCarten (2003).
16 Anand (1999), Eleventh Finance Commission Report, section 9.27.

12



Chart 2: Bhuj (Gujarat) Earthquake Funding/Capability Gap - End 2002

Gujarat Earthquake

Planned Funding Actual Funding

Planned Expenditure

$US miillion

1 2 3 4
Expenditure and Funding

Source: MOF (see Annex VI for detailed analysis).

Further evidence of the limitations of the current approach can be found by examining two recent
disasters in Andra Pradesh (AP), the November 1996 cyclone (affecting the East and West
Godavari Districts of AP with 120 knot winds) and the October 2001 floods (affecting four
districts). Memoranda summarizing total damages to major public and private sectors for both
events were prepared by the Relief Department. A request was also made for relief funding from
the Government of India.

Data summarizing AP’s post disaster experience in 1996 and 2001 can be found in Annex V; this
includes data on damage estimates and relief requests by sector. The analysis compares damage
estimates by sector to the capital budgets for the year of the event, although it was not possible to
compare line by line budgets with damage estimates due to reporting differences in 1996 and
2001. The table also allocates funds received from the Gol to different sectors. Major
conclusions drawn from the data include:

e Private housing accounted for very large losses in both events, while horticulture suffered
enormously in the 1996 cyclone. Both sectors are viewed by AP finance officials as primarily
private sector activities

e The natural disaster funding gap between damages within AP and funds received from the
central government is very large. The percent of damage to the public sector not funded by the
center was 98% for the 2002 floods and 96% for the 1996 cyclone. After allowing that the
original damage estimates are probably inflated, it is still clear that the state still bore most of the
losses. As these events do not represent the full range of natural calamity severity, it is possible
that future events of a higher severity would have smaller funding gaps because of larger
assistance from the Gol and international sources. However the absolute financial burden on AP
would in all probability be higher in such a case.
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e Damage to the public sector as a percent of AP’s capital budget is estimated to be 16% for
the floods and 80% for the much more severe cyclone. Each event also affected the public
sectors differently, with roads being more susceptible to flooding, while electric power was more
affected by cyclonic winds.

e No damage data is available for the private commercial sector. The government has
indicated that businesses are expected to buy insurance or otherwise take full responsibility for
their losses from natural disasters. After the 1996 cyclone, private commercial sector firms
applied for government assistance but were denied any assistance by the state.

Thus, the state of AP relied in practice largely on its own resources and other sources of funding
rather than on the center for funding reconstruction of damaged assets. Discussions with state
finance officials indicate that as a matter of practice, the state does not borrow any funds from
the center or from banks specifically to fund reconstruction. As there is no other likely source of
funds, reconstruction is funded by reallocating current budgets. Losses occurring early in the
fiscal year before budgets are fully committed are likely to be funded earlier than events
occurring later in the year. Should current budgets prove inflexible, budgets from future years
will be reprioritized to fund reconstruction at a future time. Such a process results in delayed
restoration of important assets, usually only to a level of minimum functionality. This is likely to
lead to heightened maintenance and substandard reconstruction, with attendant future costs
because such reconstruction may be more vulnerable to future natural disasters. Government
road officials estimated that it took over two years to replace lost roads from the 1996 cyclone
and some roads and bridges may have been abandoned. In summary, the expected future lives of
some of the assets will be reduced, while future infrastructure projects necessary to support a
growing economy will not be constructed. Substandard capital investment over the long term
will retard economic growth in the state.

The current funding approach clearly involves a reactive response to each event. Minimal
proactive effort is applied to reducing the future financial and human costs through mitigation,
land planning, improved building codes and construction practices, and ex ante funding
programs that provide immediate funds for reconstruction. Without adoption of modern risk
management programs, the current lack of proactive risk management practices will exacerbate
future financial losses. This effect will be greater with increases in the population and
supporting infrastructure.

Application of ex ante intellectual and financial capital is the recommended approach for

assisting Indian states in managing their catastrophic risk. Earthquakes, cyclones and floods will
continue to affect India, but their human and financial costs can be reduced.
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II. Disaster Loss Funding Strategies Need To Be Instituted As Part Of A
Formal Risk Management Approach

In the larger industrial countries natural disaster recovery is typically funded through a
combination of private insurance arrangements and an efficient public revenue system relying on
wide and deep taxation catchments. In the case of developing countries, which have relatively
low tax ratios and ongoing fiscal pressures, funding sources for post disaster reconstruction tend
to be more varied, with a strong emphasis on assistance from international donors.”” The most
common sources of such funding are multilaterally sourced infrastructure loans and relief aid
from donor agencies.'® Some countries have explicitly factored these sources into their fiscal
planning by ensuring that they would have co-funding immediately available in the event of a
disaster, and taking steps to make their international public relations efforts effective. '* 2

As Mechler (2002) has pointed out, contrary to the standard Arrow and Lind (1970) formulation,
“a number of developing countries with high natural hazard exposure and a limited ability to
cope with disaster impacts need to be risk averse to natural risk.” To this end, the World Bank
has been developing a country risk management model which is partly based on corporate risk
management principles®! but also factors in key economic and social metrics such as government
fiscal profiles, the living conditions of the poor and investments in risk mitigation. The
methodological framework (described in Figure 1) implicitly assumes a growth oriented
development model appropriately modified by risk management and distributional objectives.”
The first step under this methodology involves assessing potential losses from natural hazards on
a probabilistic basis (see Chapter III). While loss control planning is implied to be a distinct
activity by the model, price discovery signals indicated through the risk funding and transfer
markets often act as a positive influence in directing the mitigation effort.

Once the assessment of potential losses is complete, the second step in this methodology is to
determine how an array of risk reduction techniques (mitigation) can be used to reduce the
identified loss exposures. Reducing the loss from future catastrophic events should be an
essential part of any risk management program. The most beneficial mitigation programs are
those that are implemented before or at the time of new construction, when the incremental cost
of adding disaster-resistant design features to withstand wind, water or shake forces is usually a
small percentage of the total capital cost.

17 McCarten (2003) points out that capital expenditures by the states have declined from 31% of their revenue
aggregates in 1980/81 to 17% in 1996/97. Investment in power, irrigation, roads and urban infrastructure has
stagnated and operations and maintenance expenditures have declined.

18 Phase 1 of the Gujarat Earthquake Emergency Reconstruction Program, 2001, was financed by re-allocating the
proceeds of one loan and eleven credit agreements already approved or already active.

1% See the case of Bolivia in Freeman and Martin (May 2002)

 Tn this regard a number of commentators have compared the coordinated and very effective performance of the
Central American States after hurricane Mitch and the relative lack of coordination of the Caribbean states after
hurricane George. India does not make requests for post disaster aid as a matter of policy, but accepts assistance
offered suo moto.

21 Doherty (2000).

22 J.M. Albara Bertrand (1994) and others have argued that the growth model increases vulnerability and should be
modified, but this debate is outside the scope of this paper, which seeks better solutions within the existing
paradigm.
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Land use planning can also provide substantial risk reduction benefits, by banning or freezing
construction in areas prone to wind/wave/ erosion/landslide/liquefaction/earth quake faulting/ or
ground settlement.

Other mitigation projects, involving retrofitting buildings originally constructed with little
attention to their disaster resistance performance will be more expensive than for new buildings,
pointig to the importance of adequate enforcement of construction codes through on-site
inspections at the construction stage. Even for poorly constructed buildings such measures as
providing roof tie downs for anti-cyclone design improvements, is often a worthwhile
improvement. Other measures for flood control via levees and drainage culverts can also be very
cost effective. In general, mitigation is more cost effective against events which occur with
higher frequency, since the benefit of the mitigation will be higher the more times the event
occurs. Conversely, mitigating for events with very low frequencies will probably not be
economical, and it is in those situations where risk transfer via insurance is likely to prove more
cost effective.

The third stage of the described decision model is to provide guidance as to the most effective
funding and risk transfer mechanisms, allowing for longer term economic and social imperatives.
In this regard Freeman and Martin in examining optimal natural disaster funding arrangements
for four Latin American and Caribbean countries have built on a framework outlined by
UNCTAD in a 1995 study.23 The methodology they have developed takes a formal and
structured approach to the funding question, and in particular identifies what is called the
“natural disasters resource gap,” which is the difference between the expected fiscal cost of an
event and known ex post sources of government funding that could be tapped. As there is
inevitably a positive and usually non-linear correlation between the severity of an event and its
rarity, the resource gap itself is a non linear function of event frequency. This non-linearity is
further complicated by the fact that aid and other resources are themselves likely to vary
according to the nature and size of a catastrophe.

Figure 1: Country/State Risk Management Model

2 UNCTAD (1995).
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The following table (Table 6) illustrates the presentation of these results in a format that would
support policy decisions.

Table 6: Funding Gap Reconstruction and Rehabilitation

50 Year Event 100 Year Event 150 Year Event

Government’s post disaster commitment

1.Lifeline infrastructure replacement
2.Provision of living needs of the poor
3. High return and sustainable mitigation
investment

4.0Other infrastructure

5. Other housing

Ex post sources of funds

Aid

Central funds transfer

Budget reallocation

Tax surcharge

Domestic credit

Development Banks

Other external Credit

Ex post funding gap

In practice it is considered unrealistic for cognitive, financial and political reasons to expect
governments with inherently limited resources to provide for extremely rare events in their fiscal
planning. However, the mission team believe good economic management would cater for
events with a probability of 1% or more of occurring.

The main types of ex post funding, with the possible exception of direct cash aid, have potential
costs as well as benefits (see Box 1). Despite this, experience to date indicates that governments,
especially those running fiscal deficits, will usually employ ex post funding before resorting to
ex ante funding arrangements. The main ex post sources of funds are redirected budget, direct
aid, tax increases, diverted loans (usually involving the development banks), and increased
borrowings including from the central bank.>* Direct aid is assumed to be an important source of
funds in some of the models now being developed. However, experience to date indicates that
only a small proportion of this is usually in the form of cash and available for reconstruction.”
In addition, international aid as a source has been relatively static.’® Diversion of already
approved development loans is also seen to be attractive source largely because this can usually
be effected with fewer bureaucratic roadblocks and conditionalities than are involved in
producing new loan arrangements. Taxation is probably the next most popular ex post funding
source, although this is normally partly offset by exemptions and deferrals given to those
affected by the event.

24 This is frowned upon by the international financial institutions and is ultra vires in some countries.
2 Freeman (2002) estimates that globally, approximately 9% of direct stock losses are covered by direct aid on

average.
% OECD DAC www!.o0ecd.org/dac/htm/aidglancehome. htm.
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Box 1: Tradeoffs in Ex Post Funding

Sources of ex post funding involve tradeoffs and often have economic costs. Development loans diverted to
reconstruction potentially provide the most obvious case, as it is unlikely that the economic return from
reconstruction, particularly that of housing, will be as high as the return from the loan’s originally intended
purpose. Increased borrowings may affect a state or country’s long term credit rating and capacity to borrow,
increasing the opportunity costs of other investments. Central bank money creation can have a similar
impact, and. this can potentially be compounded by higher-inflation. Diverted current consumption budgets
presumably mean that what were optimal choices before the disaster are no longer possible. Increased taxes,
if significant and sustained, can lead to a loss of existing economic activity and discourage new investment.
Even direct aid could have a long term ‘downside if incentives for mitigation are adversely affected, although
it clearly-dominates all other alternatives.

The only practical way of comparing the different funding options-would be to run many simulations of the
future based on probabilistic loss scenarios. This would provide a range of possible futures for each funding
portfolio chosen (given the policy setting) and an appropriate optimization criterion could then be applied.

Even if funds are available, public sector delivery mechanisms can pose challenges. This is not
just a developing country problem, however the situation is exacerbated in a poorer economic
environment, and there is a need to develop transparent and objective aid allocation triggers and
guidelines. For example, after the Latur earthquake of 1993, illiterate widows, unaware of the
laws, lost out on reconstruction or home replacement aid?’, and, as a general observation,
existing channels of distribution of government assistance to affected people have been costly
and inefficient. It is estimated that in India only one-fourth of government assistance
expenditures reach the intended beneficiary.® In addition, and as noted in the previous chapter,
much of the available funding is often not employed, reflecting a lack of planning and limited
relevant human and other resources and inadequate institutional capacity.

The four generic ex ante funding methodologies are risk transfer (usually specialized catastrophe
insurance and reinsurance), the establishment of insurance reserve funds (backed by hedging
instruments such as reinsurance), inter-temporal smoothing (finite reinsurance) and the
arrangement of contingent debt facilities.”” It can be easily demonstrated that fairly priced
insurance usually dominates the other three alternatives in the case of infrequent catastrophic
events. The main reasons for this are related to timing and human nature; insurance reserve
funds without an insurance base or other financial support will typically take decades to reach
sufficiency and in the interim are subject to political bids and the possibility of investment losses.
Contingent debt can often be arranged; however, simulations demonstrate that if commercial
interest rates are applied, contingent debt is a superior approach to insurance only if a disaster
happens relatively quickly after the facility is established or if the price of insurance becomes
excessive.’’ In addition, experience to date indicates that some countries are able to borrow on
unchanged terms after a natural disaster, making the facility and arrangement fees a deadweight
cost. A combination of insurance, reserve funds and contingent debt can be optimal when

" World Disaster Report (2001), page 21.

2 Pper discussion with Joint Secretary (Expenditure), Ministry of Finance, Government of India, New Delhi.

* Stand alone reserve funds are so clearly inferior to the other alternatives for low frequency events that they have
been ignored. They may have a role for less severe more frequent events, along with finite reinsurance.

3% Freeman (2002).
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reinsurance prices peak or if the contingent debt approximates grant money (e.g. IDA facilities).
Inter-temporal smoothing by its very nature is best suited to more frequent less severe events.
Thus insurance can dominate on the basis of timing benefits alone. It may also lead to marginal
economic benefits when opportunity costs, behavioral affects and variability are taken into
account. For example, if insurance changes economic behavior by enabling economic agents to
pursue riskier but more productive activities it can have a permanent positive impact on the
economy, independent of the consumption smoothing benefits it creates. Giles and Bigger
(2000) in an economic study for Turkey state that “under the assumption that individuals
withhold 30% of their savings and firms withhold 15% of their capital for the purposes of self-
insurance, we find that an economy operating without insurance operates at 8% below potential
GDP.”*! Insurance can act conceptually as a signaling advice if pricing accurately reflects risk
levels and is passed on to the consumer, encouraging cost effective mitigation and appropriate
avoidance behavior, such as not building on flood plains.

Equilibrium modeling also raises questions about the returns obtained from the alternative
allocations of post disaster funding.*® As mentioned earlier, governments normally allocate
priority to the replacement of essential infrastructure and to basic consumption maintenance for
the poor (particularly in rural areas). The replacement of key productive public infrastructure is
hardly controversial, and it has been amply demonstrated that the poor suffer disproportionately
from natural disasters.®> As Lavall has pointed out, the use of economic criteria and cost-benefit
equations for attempting to justify risk mitigation and reduction may reap rewards for the modern
sector economy, but this is not necessarily the case for the poor and traditional sectors that make
up the majority of the victims of disaster.** The attainment of more secure living conditions for
the poor and a substantial reduction in their vulnerability is more a case of ethics and social
justice than of economic rationale and efficiency.

A more questionable area where political pressure often leads to misallocation of scarce
government resources is reconstruction of private housing in the aftermath of natural disasters
for those who normally would not be viewed as poor.”> This use of funds is of marginal
economic benefit. In fact the direct allocation of government support to the small business sector
would probably have a much greater impact on restoring economic activity, although this is an
equally questionable use of public funds if insurance is available. In practice, formal
government support to the small business sector (including cash crop farmers) after a disaster is
normally restricted to the relaxation of credit terms from banks and other lenders.

The only way governments can avoid political pressures on the housing front from the better off
sections of society is to ensure that a fairly priced catastrophe insurance product is available and
that those who can afford it are either required to purchase it, or at least have a good incentive to
do so. This requires that they are in turn sufficiently convinced that the government will not
assist them in replacing or repairing their property in the event of a future disaster (see Appendix
.

*1 This employed a two stage approach using standard loss modeling in stage one to provide inputs into a static
equilibrium model.

*2" Lahiri et al. (2001) have also raised this issue based on pragmatic observation.

3 See for example Annual Disaster Report, Red Cross and Red Crescent (2001).

3 A. Lavall (1999).

3% See R. Gibert (2001) for a full discussion of issues relating to the post disaster funding of housing reconstruction. _
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A complication in India is the prevalence of informal housing, reflecting the large sections of the
Indian economy that operate outside the formal economy. Thus any mandated scheme may
appear to be inequitable given that many of those in the informal sector, such as small business
people, have greater financial resources than those in the formal sector, a high proportion of
whom are low paid government employees. However, government reconstruction support for
informal sector housing is likely to support the rapid revival of the SME sector after a disaster
and can possibly be justified on these grounds alone. Thus any practical approach in the
foreseeable future is likely to be built around protecting the balance sheets of the housing finance
intermediaries (see Chapter V, Annex VII and Appendix V) and possibly mandating insurance
for registered housing, subject to income level.

A further possible legitimate use of public resources involves the enhancement of mitigation and
disaster recovery capacity. Unfortunately, the measurement and cognitive challenges to
justifying mitigation expenditure are even greater than for insurance.’® Discussions with local
officials point to two key criteria for investing in mitigation in India. The first is that it clearly
saves lives and the second is that sufficient ongoing funds will be available to sustain the effort.

Even in wealthy countries with well developed insurance markets the loss potential can be so
large that the insurance markets are unable to provide sufficient capacity at acceptable prices. In
some of these cases, special state mandated catastrophe insurance arrangements have been made,
usually in the form of a private/public partnership riding on the base of the private insurance
system. Industrial countries and states with such arrangements include France, California,
Florida, New Zealand, Norway and more recently Taiwan (see Appendix I). In addition, some of
the wealthier industrial countries provide subsidies through specialized government catastrophe
insurers, such as the National Flood Insurance Program in the U.S. A number of countries with
less developed private insurance systems have implemented or are considering implementing a
variation on this modality, which involves the establishment of a mandatory specialist
catastrophe insurance mutual, but with the private sector having a distribution role. The Turkish
earthquake pool is probably the best known of these more recent efforts and has become the
basic model for other transition and post transition jurisdictions.

The main purpose of catastrophe pools is to act as efficient intermediaries between the ultimate
consumer and reinsurance markets. In addition, because reinsurance capacity and pricing can be
highly volatile (Chart 3 shows rate variation for the U.S. prior to September 2001) the pools need
to accumulate sufficient funds to be able to smooth the domestic cost of risk transfer by varying
the level of local risk retention. Further financial support and smoothing capacity can be
arranged in the form of contingent debt; international financial institutions have recently shown a
willingness to provide such facilities.

3 See P. Kleindorfer and H. Kunreuther (2000).
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Chart 3: Reinsurance Pricing Volatility
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Source: Congressional Budget Office based on data from Paragon
Reinsurance Risk Management Services.

In the case of India, the situation is complicated by the center/state flows of information and
funds described earlier and in Annex IV. In practice there is no guarantee that the funds made
available are appropriate either in terms of quantum or allocation and a more rigorous and
objective approach, based on the methodology described above, is desirable. Given that
reconstruction funds at the margin are often sourced de facto if not de jure (loans and advances
have often been forgiven) from the central government, there is substantial scope for the center
to develop incentives for the states to adopt rigorous ex ante risk funding and mitigation
approaches to natural disasters in an effort to control further fiscal blow outs and optimize
resource allocation. Options and recommendations as to how incentives could be incorporated
into an integrated funding, mitigation and advisory institutional framework appear in Chapter V.
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ITI. Catastrophe Risk Models Point To Different State Level Loss Potentials
and Risk Management Imperatives’’

The first step in the risk management model described in the previous chapter involves a detailed
assessment of loss potential in the jurisdictions of interest. Given the costs of such studies, an
initial broad filter is applied, often based on historical patterns, to determine which specific
exposures should be examined.

During the last 110 years, the coasts of Orissa, Andhra Pradesh, Gujarat and Maharashtra were
hit by 102, 73, 21 and 6 cyclones, respectively. Extremely violent winds and heavy rains
associated with tropical cyclones led to major floods, storm tides (combination of storm surge
and astronomical tides) and coastal inundation. In the case of the May 1990 cyclone in Andhra
Pradesh, the total loss of public and private properties was estimated as $480 million, while the
estimated economic loss due to the 1999 Orissa super-cyclone was $2.5 billion. (Table 17 in
Annex 1 presents a list of 34 largest cyclones that made landfall in India over the last century.)

The history of devastating seismic events has been no less frequent. A large part of continental
India is prone to shallow earthquakes of magnitudes (M) of 5.0 or more on the Richter scale.
Giant earthquakes of M > 7.5 have occurred in Kutch, the Andaman islands and the Himalayas.
The largest earthquake in India, of 8.7 magnitude, took place in the Shillong Plateau in 1897.
The extremely high intensity of this quake and the 1950 quake of M 8.6 in Sadiya region led to
serious consequences. Rivers changed their course, ground elevations were permanently altered
and huge rocks were thrown high up in the air. The most recent massive earthquake, measuring
6.9 on the Richter scale, struck Bhuj in Gujarat on January 26, 2001, and is conservatively
estimated by the World Bank to have caused property losses (public and private) of $2.1 billion,
entailing a reconstruction cost of $2.4 billion. Table 18 in Annex 1 has been comylied from
various sources and presents a list of some of the most damaging earthquakes in India.”®

Although perhaps not as catastrophic as cyclones and earthquakes in terms of loss of life, floods
are India’s most frequent peril and cause large economic damage. Occurring almost annually in
peninsular India, floods are caused by inland rainfall, rivers in flood plains and storm surges
along the coast. Average annual rainfall in India is approximately 115 mm; almost 80% of the
rain falls during the south-west monsoon which lasts from June to September. Tropical cyclone
storms which occur during the pre and post monsoon periods during the months of May,
October, November and December also bring heavy rainfall in short durations of 1-2 days.
Although high, the average rainfall numbers are somewhat misleading due to a considerable
variation in seasonal occurrence and spatial distribution of the rainfall. An analysis of national
damage figures since 1953 shows that on average every year, floods affect about 7.5 million
hectares and cause losses of over US$200 million (in real terms) in India. The loss includes
damages to an average of 1.17 million houses, amounting to a direct loss of US$28 million, and a
loss to public utilities of US$78 million. In 1988, the losses amounted to nearly a billion dollars

37" All factual findings presented in this chapter are the result of a detailed risk management study conducted by
RMSI, an Indian subsidiary of RMS, an international risk modeling consultancy, retained for this task.

3% Major sources: I) Report of the expert group on Natural Disaster Prevention, Preparedness & Mitigation having
bearing on Housing and Related Infrastructure — Part I, 1998; IT) GSI, Seismotectonic Atlas of India & its Environs,
2000, Calcutta.
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and in the 1978 floods, 3.5 million houses were damaged. A summary of flood losses between
1953-2001 is given in Table 19, Annex 1.

Selection of states and perils - Given the above described exposures of the country to natural

disasters, the goal of the study was to analyze and quantify the impact of historical and probable

future natural catastrophes on four States that suffered extensively from natural disasters in the
recent past. As a result, Andhra Pradesh, Gujarat, Orissa and Maharashtra were selected as case
studies. The study’s key major objectives were to:

e Create a reasonably comprehensive exposure database for residential buildings and public
infrastructure.

o Assess the nature of the hazards affecting the region, measure the exposures and vulnerability
of districts/ blocks in the region to catastrophic shocks, and construct hazard maps based on
the severity and frequency of hazards involved.*’

e Develop an “actuarially sound” flexible loss model that can be used for catastrophe risk
management at the state level. ‘

The selected state and perils combinations are listed in Table 7.

Table 7: Modeling Scope of State and Peril Combination

Andhra Pradesh Gujarat Maharashtra Orissa
Cyclone X X X
Earthquake X X
Flood X X X

Note: “X” means included in the modeling scope.

Furthermore, due to the limited availability of data, the scope of the modeling with regard to
potential losses was limited to: public infrastructure (consisting of educational, medical building,
roads and bridges) and housing (residential dwellings). Government buildings, utilities, minor
irrigation systems and commercial/industrial property are not included in the study and this
translates into lower damage estimates than would be expected in practice.

Methodology - To arrive at probabilistic loss estimates, stochastic events from the
characteristics of historical events were generated using simulation techniques. The simulations
were carried out on occurrence parameters of the peril and the probability of occurrence of all
events likely to cause damage to assets. The occurrence parameters in case of an earthquake are
location, magnitude and depth, and in case of a cyclone are central pressure, forward velocity
and direction of landfall. The generated set of stochastic events was then used in four modules
of the probabilistic risk model, as shown in Figure 2. These modules are explained in brief
below.

% For the purpose of the study each state was divided into several blocks of a fixed size.
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Figure 2: The Probabilistic Risk Model
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Hazard module: Once the parameters of each event in a stochastic set are defined, this module
can analyze the intensity at a location once an event in the stochastic set has occurred. In
earthquakes, the intensity of ground shaking is represented as MMI, and in the case of cyclones
the unit is Peak Gust to measure wind speed. This module models the attenuation/degradation of
the event from its location to the site under consideration and evaluates the propensity of local
site conditions to either amplify or reduce the impact. The potential intensities of the three
selected hazards: cyclone, earthquake, and flood, were assessed in separate hazard modules,
which are discussed in Appendix III.

Exposure model: The exposure values of “assets at risk’ at block level for the four states were
estimated either from available secondary data sources or were derived from the distribution of
population at the district or state level. Based on this data, the module then computes the value
for all types of exposures as a product of multiplication of the area of total building inventory
and the average replacement cost per unit of inventory.

Vulnerability module: The model quantifies the damage caused to each asset class by the
intensity of a given event at a site. The development of asset classification is based on a
combination of construction material, construction type (for example a wall and roof
combination), building usage, number of stories and age. Estimation of damage is measured in
terms of a mean damage ratio (MDR). The MDR is defined as the ratio of the repair cost to the
replacement cost of the structure. The curve that relates the MDR to the peak gust or intensity of
ground shaking at the site is called a vulnerability function. The study has developed
vulnerability functions for different asset classes and perils.

Loss analysis module: To calculate losses, the damage ratio derived in the vulnerability module
is translated into dollar loss by multiplying the damage ratio by the value at risk. This is done for
each asset class at each location. Losses are then aggregated at block, district, or state level as
required.

Loss estimates - The quantification of risk for the four selected states is the key objective of this
risk assessment. The study yielded estimates of average annual loss (AAL) with standard
deviation and of probable maximum loss (PML). Further outputs include loss exceeding
probability curves (OEP/AEP) and the pure risk premium (PRP). It is worth mentioning
however that due to the stochastic nature of risk modeling undertaken for the purposes of this
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research and significant data limitations, all estimates of risk exposures produced by this work
are likely to suffer to a greater or lesser degree from statistical uncertainty, a factor to be
considered in making policy decisions.

Average annual loss: Average annual loss (AAL) is the expected loss per year when averaged
over a very long period. Computationally, AAL is the summation of products of event losses
and event probabilities of occurrence for all events in the event loss table (ELT). The events are
an exhaustive list affecting the location/ region under consideration generated by stochastic
modeling. In probabilistic terms AAL is a mathematical expectation and broadly represents the
Arrow Lind annual cost that would be budgeted for in a large and well diversified economy.

The AALs expected from future events are presented exhaustively in technical annexes of the
main study by district, by peril and by asset class for each of the four states. Table 8 presents
AAL summaries for the four states; tables 24 and 25 in Annex II present AAL summaries along
with standard deviation (SD). Andhra Pradesh suffers the highest onging losses followed by
Gujarat, Orissa and Maharashtra. Maharashtra suffers far lower losses despite having the highest
exposed value when compared to other three states. Following the trends in the exposed values,
housing accounts for most of the losses in all four states.

Table 8: Average annual loss summary

State All perils
(USS$ Million)

Andhra Pradesh 82.9
Gujarat 64.9
Maharashtra 2.8
Orissa 43.2

Probable maximum loss: The concept of probable maximum loss (PML) is commonly used by
insurance professionals as a measure of loss severity. Typically expressed as a percentage of
value, PML is not ordinarily the "maximum possible loss,” which is the worst possible scenario
and which would, in many cases, be 100 percent of the property replacement value. Although
actual losses can often exceed the PML estimates, they provide useful statistical approximations
of underlying risk exposures. Stochastic catastrophe risk models, including the one used in this
study, are now available in the marketplace to define and compute the PML. For the purposes of
this study the PML is defined as the largest likely loss to housing and infrastructure in a given
state from all perils corresponding to an event with a 150-year return period. Under this
definition, the annual probability of losses from any single catastrophic event exceeding the
given PML estimate would be equal 0.66 percent.

Although various definitions of PML are available for earthquake risk, there is little information
on hurricane. A.M. Best, a leading insurance rating agency, considers a hurricane PML
corresponding to 100-year return period (and an earthquake PML of 250-year return period) in
its capital adequacy evaluation.® The American Society of Civil Engineers standard
recommends a 500-year wind speed for the ultimate load design of buildings and structures.*!

“ Dunleavy (1998) (http://www.casact.org/coneduc/specsem/98catast/dunleavey.ppt).
1 ASCE (1998).
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In the case of flood risk, the PML evaluation involves a 3-step process: first, estimate probable
maximum precipitation (PMP); second, compute probable maximum flood (PMF); and third,
determine PML corresponding to PMF. The PMF is the flood that may be expected from the
most severe combination of critical meteorological and hydrologic conditions that are reasonably
possible in the region.” The PMF is calculated from the PMP. The methodology adopted for
flood modeling in the present study takes historical flood discharges at a particular gauging
station as the input and the starting point. Under this approach it is not possible to estimate PMP
and then compute PMF.

The PML corresponding to a 150-year return period is given in Table 26 by state, by asset class
and by peril, and is summarized below in Table 9. Again, similarly to the AAL estimates,
housing accounts for most of the loss.

Table 9: Probable Maximum Loss Summary (US$ Million)

State Peril Combined assets
Andhra Pradesh All Perils 921
Gujarat All Perils 1,009
Maharashtra Earthquake 59
Orissa All Perils 479

Pure risk premium: In insurance literature, pure risk premium is defined as the portion of
insurance rate or premium intended to pay for insured loss under the insurance policy, for the
cost of repairing or rebuilding the damaged property. It does not include adjusting for expenses,
underwriting costs, profit, other contingencies, and inflation, which insurers add to the pure risk
premium to obtain a final rate. Risk models are often used to quantify pure risk premiums for
insured perils. To normalize, risk modelers consider pure risk premium as AAL per thousand
dollars of exposed value. For modelers, the major advantage of pure risk premium over AAL is
that it can be compared across perils, coverages, or geographic areas and useful conclusions can
be drawn for validating the models. PRP eliminates the effect of differences in exposed values
between comparables and thus simplifies comparisons. Tables 10 and 11 contain summaries of
PRP by state, peril and asset class in units per thousand.

2 U.S. Army Corps of Engineers Manual (1997).
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Table 10: Pure Risk Premium Summary — (i)

Combined assets — per mille
State All perils Cyclone Earthquake Flood
AP 191 1.41 - 0.50
GJ 1.37 0.55 0.36 0.46
MR 0.04 - 0.04 -
OR 2.64 2.11 - 0.53

Table 11: Pure Risk Premium Summary — (ii)

State Housing- per mille Public infrastructure — per mille
All perils | Cyclone |Earthquake| Flood | All perils | Cyclone | Earthquake | Flood
AP 2.11 1.55 - 0.57 1.52 1.15 - 0.37
GJ 1.83 0.76 0.52 0.56 0.65 0.22 0.11 0.32
MR 0.05 - 0.05 - 0.01 - 0.01 -
OR 3.79 322 - 0.57 1.64 1.15 - 0.49

While in the case of absolute AAL estimates, Orissa did not figure prominently due to a
relatively low asset base at risk compared to the larger states, once a ratio of AAL to value of
assets at risk is computed, the state ends up with the highest PRP of 3.96 per mille among all
four states. Andhra Pradesh comes as a close second with its pure risk premium of 3.83 per
mille. Again, housing exposures to natural disasters in all four states account for most of the
risk.

Loss exceedance curves: Aggregate exceeding probability (AEP) and occurrence exceeding
probability (OEP) curves are the other two powerful statistical tools for quantifying the severity
of losses. Exceeding probability curves are cumulative distributions showing the probability that
losses from a single catastrophic event will exceed a certain monetary threshold. What these
losses represent is key to understanding the difference between the AEP and the OEP curves.

The AEP curve deals with aggregate annual dollar losses (vs. dollar losses per event in case of
the OEP curve). It shows the probability that aggregate losses per year (i.e., the sum of all losses
from all annual events) would exceed a certain threshold. The OEP curve deals with losses from
individual events occurring in a given year. It shows the annual probability of losses from at
least one occurrence exceeding a certain monetary value. This distinction between the two AEP
and OEP curves is crucial. Since OEP is the cumulative distribution for the largest occurrence in
a year, it can be used to analyze occurrence based situations. For example, one can calculate the
probability of activating and exhausting occurrence based contracts such as a policy or
reinsurance quota share treaty using the OEP curves. In addition, the OEP curve can provide
statistical information on single event covers.

Loss EP curves (AEP and OEP) and loss return period tables by peril and by asset class are
provided in Annexes of the main study for each of four states. Tables 12 and 13 present return
period losses derived from the AEP curves for all public and private assets combined. For
instance, by reading the AEP loss exceedance data for Andhra Pradesh, one can infer that there is
a 1 percent chance that losses from all natural perils in a given year will exceed US$ 811 million.
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As larger catastrophic events occur rather infrequently, the probability of events causing losses in
excess of US$ 1.43 billion is only 0.1 percent, which roughly corresponds to a 1,000 year event.

Table 12: Return Period Losses for Combined Assets (US$ Million) — (i)

AEP RP Andhra Pradesh Orissa
ears All perils Cyclone Flood All perils Cyclone Flood
0.2 5 111 68 48 68 52 8
0.1 10 203 155 74 111 93 18
0.04 | 25 411 389 115 171 145 72
002 | 50 595 582 147 254 239 96
0.01 | 100 812 780 176 380 368 115
0.004 | 250 1,047 1,049 213 659 671 142
0.002 | 500 1,214 1,196 239 889 862 164
0.001 | 1000 1,432 1,328 262 1,055 1,053 170
0.0002 | 5000 1,691 1,600 0 1,301 1,276
0.0001 {10000 1,885 1,643 0 1,458 1,306
Source: RMS Delhi
Table 13: Return Period Losses for Combined Assets (US$ Million) — (ii)
AEP RP Gujarat Maharashtra
years All perils Cyclone [Earthquake Flood Earthquake
0.2 5 81 9 0 34

0.1 10 155 72 0 57 2

0.04 25 289 176 41 119 11

0.02 50 465 292 151 156 24

0.01 100 767 428 431 197 43

0.004 250 1,427 659 1,197 255 83

0.002 500 1,997 873 1,742 287 132

0.001 1000 2,436 1,183 2,271 308 230

0.0002 5000 3,126 2,013 2,946 1,244

0.0001 10000 3,283 2,125 3,102 1,553

Source: RMS Delhi

Despite the limitations mentioned earlier this study presents the first comprehensive effort to
quantify the aggregate catastrophic risk exposures in four Indian states. The results of risk
modeling displayed in this chapter confirm that three out of four selected states have large
exposures to natural disasters which warrant active risk management. Table 14 below attempts
to summarize the findings of the study by ranking the four states by their risk exposures for each
of the above described risk measures.
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Table 14: Rankings of Four States in Terms of Their Risk Exposures

State AAL AAL 150 Year | 150 Year PML Pure risk Pure risk
US$§ MM | Rank PML | PML % Rank premium premium
US$ MM per mille Rank
Andhra Pradesh 82.9 1 921.2 2.12 3 3.64 2
Orissa 432 3 479.1 3.18 1 3.96 1
Gujarat 64.9 2 1,009.4 2.13 2 1.97 3
Maharashtra 2.8 4 58.6 0.08 4 0.04 4

While in terms of pure risk premium, Orissa and Andhra Pradesh are most vulnerable to natural
disasters, when such relative measures of risk as PML and PRP are considered, Orissa due to its
highly concentrated risk exposures to severe although rare earthquakes and coastal cyclones
clearly appears to be in the worst position of the selected states. Gujarat is the second worst in
terms of PML, followed by Andhra Pradesh. Maharashtra’s exposures are found to be rather
moderate by any measure.
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IV India’s Insurance Market Is Undeveloped And Intervention Is Required
To Increase Penetration And Maintain Adequate Capacity

In most industrial countries, between 30% and 60% of all direct and some indirect catastrophe
losses are typically funded through private insurance and reinsurance markets. Typically
insurers cover private sector property (including housing) and lost profits, although in some
cases the public sector also buys insurance (see Annex VIII for an industrial country consumer’s
perspective on catastrophe insurance). This is sometimes supplemented by state mandated
catastrophe pools, supported by contingent public funding when the potential loss is large
relative to the premium pool that can be generated in the jurisdiction concerned (see Appendix I).
In most cases such catastrophe pools are closely integrated with the domestic insurance market,
which typically has a penetration in excess of 90% of households. A major driving force for the
establishment of such pools has been the need to protect the balance sheets of mortgage
providers (Jaffee and Russell (1997)).

General insurance consumption in India is low (Chart 4), even when compared to a trend line
based on international norms, although it is not out of alignment with a number of other Asian
countries in its peer group (as measured by GDP per capita). This is despite having had an active
insurance sector for well over a century. Countries below the trend line have historically been
subject to either strong central government control or have had restricted foreign entry into the
insurance and/or reinsurance sectors, while those above the line have had active and open
insurance markets.

Chart 4: General Insurance Consumption - Low Income Countries
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While India under-performs against its overall peer group as measured by GDP per capita, an
examination of insurance penetration by state shows that an income effect is at work within the
country (Chart 5): ©

# Underlying data appears in Annex II.
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Chart 5: Penetration vs. Per Capita Income, 1998-1999
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Source: Prepared from data in Annex II

While it could be argued that the shifting down of the Indian insurance consumption curve arises
from income distribution and in particular the high level of poverty in the country, a re-charting

of developing markets according to poverty level shows no apparent causality and indicates that
some country specific factors are at work (Chart 6).

Chart 6: Poverty impact on Insurance Penetration
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To explore the issues specific to India it is useful to consider supply and demand issues separately.

Supply Issues — The relatively low level of insurance sector development in India has to some
extent been attributed to the fact that the non-life insurance industry in India, consisting of 107
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domestic and international insurers, was nationalized in 1972, which eventually led to a loss of
service standards and entrepreneurial drive.* Upon nationalization the industry was
consolidated into the four large regional government owned insurers (based in Mumbai, Delhi,
Chennai and Calcutta), with GIC as the holding company and national supplier of supplementary
capacity through proportional reinsurance. The negative developmental implications of this
oligopoly were ultimately recognized, and in 1994 the Malhotra Committee recommended that
private sector competition be reintroduced. After some resistance the relevant legislation was
passed in 1999 and 2000. The need for reform became manifest after the Commission reported,
the non-life sector showed no growth in penetration (Chart 7), even under the threat of
competition:

Chart 7: Non-Life Insurance Penetration in India, 1994-2000 45
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The reforms have included the setting up of a modern and well resourced supervisor, the
Insurance Regulatory and Development Authority (IRDA), under the control of a senior
government official. The IRDA has since carefully and successfully guided the re-opening of
the sector to market competition. Key elements of the liberalization strategy have included the
following requirements: that a substantive Indian enterprise hold at least 74% of the equity in a
new insurer; that minimum capital be set at a relatively high level by international standards (Rs
100 Crores or approximately US$21 million); only a limited number of highly reputable
international players would initially be allowed to enter the market; the existing pricing tariff
regime would be maintained for a period; and ensuring that the actuarial profession has a key
role to play and should be developed accordingly. In addition, steps were taken to expand and
energize distribution. As the market matures, some of these controls will be gradually relaxed.
This has already begun with the recent splitting up of the GIC group and significant policy
moves towards removal of the tariff system are expected in the next two years.

Initially, four privately owned general insurers were granted entry and this number has recently
expanded to eight, all with foreign partners, thus adding Rs 800 crores (US$ 168 million) of
capital or approximately US$400 million of premium underwriting capacity to the market.*® The
first full year of business under the market model was 2002/3, and after nine months of business
the new players had booked written premiums of Rs 965 crores (US$ 203 million) or 9.3 % of

* IRDA Annual Report, 2000-2001, page 2.
# Penetration is premium as a proportion of GDP and is a broad measure of consumption preference.
4 Minimum capital for a new direct non life insurer is Rs 100 crores.
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the market. This in part reflects the transfer of the industrial and fire accounts of the Indian
partners in the joint ventures to their associated insurers. Overall, there remains capacity for
further growth of the private players. However, establishment expenses and market growth may,
at some point, limit their scope to acquire more market share unless they bring in additional
capital. The four government owned insurers are writing very conservative premium volumes
given their available capital and surplus (Table 15), and have substantial scope to grow in real
terms.

Direct capacity is further increased by the fact that all insurers are required to cede 20% of their
business to GIC (subject to limits for fire, engineering and energy risks), which is transforming
itself into a professional reinsurer under the liberalized industry structure initiated in 2002. The
capital resources of GIC’s stand alone operation were approximately Rs 4,000 crores (US$
842.10 million) at the end of the 2001 financial year. The IRDA has also suggested that insurers
establish catastrophe reserves varying from 0.5% to 5% of relevant net premiums, which will
bring India into closer alignment with other catastrophe prone countries. Thus in a direct writing
sense aggregate premium capacity is unlikely to be an issue in the foreseeable future, even if
India achieves its potential or greater according to international norms (see Appendix II).

Table 15: Capacity Utilization, 2002 (Rs Crore)

New India United Oriental National Total US$ bill.
Capital and capital reserves 5920 2506 2429 2748 2.86
Gross Written Premium 4198 2781 2499 2439 2.51
Net Written Premium 3068 2045 1818 1813 1.84
Potential Net Premium on conservative 11840 5012 4858 5496 573
premium gearing of 2 times capital
Estimated free premium capacity % 80.6 67.5 66.1 71.8 67.8

Source: IRDA 2™ Annual Report (2001-2002).

Despite the clear underutilization of capacity relative to normal risks (Table 15), there is
inadequate capacity to cover peak industrial and infrastructure risks and possibly some
catastrophic loss aggregating events such as a windstorm in Mumbai or an earthquake in Delhi.
The largest general insurer retains Rs 10 crores (US$2 million) of catastrophe exposure and buys
excess of loss coverage up to a limit of Rs 260 crores (US$57 million). There is an umbrella
cover of Rs 100 crores (US$22 million) on top of this. This reinsurance schedule is probably
more than adequate given the current take up rate of disaster insurance in India. The average
PML ratio applied of 30% is very high for a well diversified portfolio, and reinsurers no doubt
reflect the lack of accurate accumulation data in their pricing, pointing to the probability that
India is currently overpaying for reinsurance, and has some latent capacity which would be
released if better data were available.

The need to access external reinsurance markets is normal for the great majority of countries in
the world, particularly as penetration of general insurance grows. According to some alternative
estimates the Bhuj earthquake generated insurable direct losses of up to Rs 21,000 crores
(US$4.4 billion), although actual insured losses amounted to only Rs 750 crores (US$16 million)
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because of low levels of insurance penetration.”’” In addition, there are individual peak risks

(known as mega risks in India), such as the Reliance petrochemical plants in Jamnagar, which
have total sums insured that are currently a multiple of Indian aggregate non-life premiums and
have an earthquake PML (75% of total exposed value, compared to the more tgpical Indian
figure of 30%), which at least approximates the size of the national premium pool.** GIC rightly
limits itself to a retained exposure of Rs 50 crores (US$11 million) for industrial fire and Rs 90
crores (US$20 million) for advance loss of profits (ALOP) and buys Rs 850 crores (US$185
million) of excess loss cover, with Rs 100 crores (US$22 million) on top. Earthquake is an
optional add on coverage, as opposed to RSMD* which is covered by default. Regardless of
packaging the take up of additional coverages over and above basic fire and engineering
wordings has been disappointingly low. After the Bhuj event the President of the Bengal
Chamber of Commerce was quoted as pointing out that despite reasonable pricing “owners of
large buildings in Gujarat excluded both these policies and only an estimated five percent of
households with fire policy paid extra for earthquake.”™

The nexus between industry structure and capacity is subtle for general insurance and India’s
strategy to date of attracting enough serious players to ensure adequate competition while
avoiding fragmentation appears to be appropriate. Studies carried out to date appear to
demonstrate that industry fragmentation actually lowers domestic risk bearing capacity while
foreign entry increases it. >! Despite this, and as personal lines and small business property
insurance increase in popularity, India will need to ensure that it has a sophisticated and
competitive capacity to deal with international risk transfer markets. This points to allowing a
small number of additional qualified reinsurance intermediaries into the local market to add
technology and to provide a healthy level of competition. A number of countries, including
Turkey and China, have withdrawn mandatory cessions to their national reinsurers on a phased
basis, and this may become appropriate in India at some time in the future.

Where the private sector cannot cover a risk the Indian government has shown a willingness to
step in. After the events of September 2001, reinsurance cover largely ceased to be available for
terrorism cover in India and this coverage was delinked from the basic fire wording. An initial
alternative considered involved a surcharge on premiums which would build a reserve, with the
government providing initial reinsurance, to be repaid over time by the insurers in the event of a
claim. This was to be backed by a formal insurer catastrophe reserving system, with tax
incentives. In the event, the industry asked that the levy be treated as premium with central
pooling to be administered by GIC.*

Even if reinsurance is available, high prices are another potential stumbling block to increasing
catastrophe reinsurance penetration. One way of lowering reinsurance pricing is to provide good
information about catastrophe event risk. In this regard India is currently not well served,
despite having a leading edge intellectual and technical capacity to do the necessary applied

7 GIC showed an estimate of Rs 361 crores (US$ 78 million) as its loss from Bhuj in its 29" annual report (2000-
2001). By contrast Hurricane Andrew in Florida in 1992 resulted in an insured loss of US$17.0 billion against an
estimated total loss of US$30.0 billion, much of which was retained by direct insurers.

8 PML is the level of risk up to which the insured wishes to seek coverage given the relevant loss exceedance
curve.

* Riot, strike and malicious damage cover. This is a required coverage if terrorism cover is provided.

50 Business Line, April 23, 2001.

> Qutreville (2000).

52 IRDA 2™ Report 2001-2002, page 40.
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research and a huge but fragmented database. Munich Re recently® presented a paper on
catastrophe potential in India and this appears to have acted as a catalyst for a more active
debate. In particular, it appears that there is a need to do more physical modeling of the
earthquake process on the subcontinent, to review earthguake zones and to allow for soil type,
particularly in the large cities on the Ganges flood plain. * In this regard, the recent decision to
move to a single country wide solidarity based earthquake premium loading of 10p per Rs1000
for smaller property risks potentially limits the scope to encourage mitigation and to ensure a
contribution to the Indian disaster premium pool from those in less earthquake prone areas.
When a similar pure solidarity approach was attempted in Turkey it became very clear very
quickly that people in general are aware of relative levels of risk and that those in areas of low
seismicity had a limited willingness to subsidize their countrymen in high risk zones. The 15
risk zone premium structure finally adopted by TCIP now provides for relative risk levels
reflecting a property’s location and construction quality.

Other supply constraints in India, and poor service in particular, will presumably reduce in
importance as competition forces better performance; however it is likely to be on the claims
handling side that the big four will ultimately rise or fall. Anecdotal evidence, backed by GIC’s
own published productivity and establishment data, point to very slow and potentially
bureaucratic claims handling processes, which favor the insurer in the event of dispute.”®> A key
problem in this regard appears to be a hierarchical approval process and an unwillingness on the
part of front line officials to exercise discretion, even when the relevant authority has been
delegated.”® The insurance supervisor is now taking vigorous action to redress the balance
between insurers and claimants, including the establishment of various recourse mechanisms for
consumers.

Possibly the most important supply innovation will be the opening up of new distribution
systems and the creation of a more professional and well remunerated sales force. Commissions
for household and small business coverage have historically been 10%, although these were
increased to 15% as an incentive to agents to market to the rural sector and certain other under-
serviced communities. Other distribution channels being explored include brokers (a substantial
number of licenses have already been issued, including one JV involving an international
broker), bancassurance and direct selling using the internet and other electronic media.”’ These
are highly desirable reforms as the sales and distribution system has been handicapped by a lack
of incentives and hence entrepreneurship.”® However it seems unlikely that any of these
mechanisms will efficiently or effectively reach the less affluent sections of the population,
particularly the poor, although the government has mandated that the new players should
underwrite certain minimum proportions of business in the rural and “social” sectors as follows:

53 Institute of Administration Natural Disasters Conference, Delhi, February 2002.

% K. Mishra (2002).

55 CIRE estimates that approximately 45% of claims outstanding at any one time have been pending for at least one
year, and 23% have been pending for at least three years.

> The Comptroller and Auditor General of India was reported as questioning the flexibility that insurers showed in
settling clams after the Bhuj earthquake, but evidently accepted that special circumstances deserve special
approaches.

*7 Banks may enter the market as corporate agents, strategic investors or promoters.

% The four state owned insurers announced in March 2003 that they have reduced their traditional marketing force
by 32% through a voluntary retirement scheme.
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Rural Sector (of gross written premium):
First Year 2%
Second Year 3%
Third Year 5%

Social Sector (lives insured):
First Year 5,000
Second year 7,500
Third year 10,000
Fourth year 15,000
Fifth year 20,000

Performance against these targets has been mixed, with the private sector players generally
performing adequately, although two insurers have received notices relevant to the social sector.
The definition of rural sector was recently modified to include townships where 25% of the male
population is engaged in farming (rather than 75%) and one of the new insurers appears to be
making some inroads into this market. The performance of the large state insurers has been
“tepid” and the IRDA has had discussions with the relevant management.59 Despite these mixed
results, the delivery of risk management products to the rural and social sectors is a legitimate
objective and mechanisms need to be found to effect this result. The key issue appears to be the
creation of special intermediaries between the formal sector and the target group, which can deal
with moral hazard, design and price appropriate products and provide relevant education on risk
management at the level of the household and individual economic activity. This is an area
undergoing a rapid evolution around the developing world and a number of the most advanced
experiments are being carried out in India.** Early results indicate that insurance can be sold to
the poor as part of other service offerings, but that as a stand alone product it suffers from lack of
understanding and its inherently intangible nature. If a working model can be found there may
be arguments for reducing the minimum capital and other relevant requirements for mutual
insurers, as has been the case under EU law, subject to minimum membership and other relevant
prudential and governance requirements.

Another mechanism that has been developed in India is the state level insurance funds, which are
regulated by IRDA and come under the provisions of the federal insurance law. Their retentions
are small and most risk is transferred to one or more of the big four non- life insurers. In
Gujurat, for example, the Government Insurance Fund insures government infrastructure and
provides coverage for death and disability under group personal accident policies for the socially
disadvantaged.®’ The five groups covered are small and marginal farmers, police personnel,
people below the poverty line, landless laborers and college students. Premiums are paid by the
relevant government department, with the Commissioner of Rural Development being
responsible for those below the poverty line.

The final supply issue is pricing, which is subject to a tariff for all major classes (75% of all
business) and has historically been distorted by a heavy cross subsidy from property classes to
motor insurance, and to motor third party liability insurance in particular. There have been

%% IRDA 2" Annual Report, page 6.

8 See for example the Self Employed Women’s Association insurance model.

! In practice only state and municipal buses, power generating assets and assets of some state enterprises are
covered in Gujarat and the situation is likely to be similar in other states
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numerous attempts to date by the rate setting body (TAC) to revert to actuarially sound pricing or
at least a less egregious transfer, but without success because of the lobbying efforts of the
haulage industry. In the interim, fire rates have been reduced three times based on experience,
but continue to produce relatively good results for the underwriters. Recently, the insurance
supervisor, as part of the market liberalization package and recognizing increased competition,
has announced that tariffs, starting with the commercial motor sector, will be phased out. Market
based pricing should lead to lower and more risk sensitive property rates over time, ensure that
databases become aligned with the key rating factors, and increase the scope to add catastrophe
coverages.

Demand Issues — There is a price at which insurance ceases to be attractive, even if it is fully
understood and is seen as an intrinsically attractive service by the risk averse consumer (see
Appendix II). The price established by the insurer includes the estimated expected loss, expense
loadings and allowances for the cost of the capital backing the solvency of the insurer. This
equation tends to work best when the pure risk component is large relative to the fixed costs of
the insurance enterprise, including its distribution system, and there is a degree of confidence
about the risk pricing model being used. This in turn implies good and credible data, limited
scope for moral hazard or fraudulent behavior and a relatively large customer base.’? The
equation tends to break down for sections of society that are difficult or expensive to reach, do
not understand or trust formal sector financial institutions and have incentives to influence the
probability or quantum of a claim. Thus it seems likely that for parts of Indian society the formal
sector insurers cannot directly provide an insurance product at an acceptable price, at least
without subsidy.

However there are large sections of Indian society for which a fair premium would, by
international standards, be acceptable in term of their income levels, and which have already
shown a propensity to purchase life insurance. It is estimated that personal lines insurance
(including compulsory motor) is between 4% and 6% of total premium income, and the Bhuj
earthquake pointed to less than 2% of domestic residences being insured in what is a relatively
industrialized state. Possibly the most important factor underlying this low penetration is a lack
of knowledge and understanding of the insurance mechanism, which in turn tends to be a
function of education and awareness. CIRE reports that “except for policies which are purchased
due to government mandate (e.g. motor third party liability insurance, public liability insurance
etc.) or insistence by lending institutions such as banks or housing societies, customers are
largely unaware of the existence of non-life insurance policies.” The correlation with credit
generation in particular is quite noticeable (Chart 8).

2 Credible data is largely a function of the number of claims generated by a rating class. Typically a minimum of
1,000 claims are required before a premium rate can be determined with a degree of confidence, for a personal lines
rating category where the individual claims distribution is not highly skewed.
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Chart 8: Insurance Penetration and Credit Disbursement, 1998- 1999
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In this context, the importance of effective public education about the financial consequences of
catastrophe risk exposures and the insurance products available to address them should not be
underestimated.  International experience demonstrates convincingly that effective public
awareness campaigns conducted through mass media and education channels can dramatically
improve the public perception of government sponsored insurance programs and thus contribute
to increasing insurance penetration. An excellent example of how an effective public information
campaign can help to change public attitudes and boost insurance is the Turkish Catastrophe
Insurance Pool (TCIP). Only three years after its launch, and despite the initial rather hostile
attitude of the population to any government mandated insurance programs, the TCIP has
managed to build nationwide acceptance of its insurance coverage. It has now become the most
trusted name in the Turkish insurance market due to an active and creative ongoing public
relations and mass education campaign, which, according to the TCIP’s estimates, has enabled it
to attract an additional 350,000 homeowners annually.

Another major issue for disaster related coverages is that precedent has been established for the
provision of public funds for the reconstruction of the housing sector, creating a potential moral
hazard and a lack of propensity to seek alternative insurance arrangements. In the case of Bhuj,
housing reconstruction accounted for close to a half of estimated post disaster public sector
reconstruction costs.*> While some of these outlays may have financed post disaster relief and
reconstructions needs for the poor and thus may be justified, it appears that those who could
afford earthquake insurance also received funds which could have been better used elsewhere.

The ease of access to insurance, and hence its cost to potential consumers, may also be an issue.
Anecdotal information points to a highly competitive market developing in the cities* and there
may be opportunities for specialist rural community based insurers to emerge in India as has
happened in a number of industrial countries with large agricultural sectors. These latter

® Lahiri et al. (2001), Table 9.
% There have been a number of tariff breaches in the last year, necessitating a 400% increase in the relevant fine.
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organizations are often closely associated with farmers cooperatives and the main agricultural
input suppliers, including credit providers.

Other factors that have been quoted as accounting for lack of demand include a fear of disclosing
assets (partly a tax issue), a perceived lack of secure or negotiable property titles and an
inefficient tort system (see earlier comments on claims management).

National catastrophe insurance programs require massive enrollment to achieve a balanced and
well diversified portfolio of risk and affordable pricing for insureds, even at the most hazardous
locations. That can be achieved either (i) by making catastrophe insurance coverage compulsory
for all registered homeowners (perhaps, with some minor exceptions), or at least for those
borrowing; or (ii) voluntarily, through active public education and mass marketing campaigns.
While each country requires a unique solution, a key consideration is the tradeoff between
achieving wide participation through compulsion and the creation of a public impression of
catastrophe insurance premiums being a tax with consequent adverse effect on households’ risk
management behavior. In addition, the level of solidarity build in to the rating structure requires
a tradeoff between simplicity, social equity and the encouragement of mitigation efforts.
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V. Findings, Policy Options And Recommendations

Findings

The combination of an increasing incidence of natural disasters and the current approach
to funding and applying post disaster relief and rehabilitation (which is being effected in
the context of chronic revenue deficits) detracts from India’s development program. More
positively, significant progress has been made in some states over the last three years (and in the
last 12 months at the national level) in building institutional capacity for disaster management.
However this is fragmented and there appears to be no overriding and comprehensive
catastrophe risk management framework in existence, although the central government has
clearly evidenced a desire to move in this direction (see Tenth Planning Commission Report and
Report of the High Powered Committee on Disaster Management). In particular, the current
national approach to disaster management at the central and state levels suffers from a lack of
institutional incentives and underplays the role of risk financing, including ex ante mechanisms
such as catastrophe reinsurance and contingent credit facilities. As a result, the potential funding
gap between damages sustained by the states and funds available from all sources to finance
them in the aftermath of natural disasters has been increasing (Table 16).

Table 16: Catastrophe risk exposures as percentage of key economic flow measures in four
selected states

150 Year PML®
State USS MM| GSDP (%) Tax Revenue (%)| Fiscal Deficit (%)
AP 921 3.3% 28.7% 61.5%
GJ 1,009 4.4% 43.7% 32.8%
MR 59 0.1% 1.1% 2.7%
OR 479 6.5% 41.9% 19.9%

The infrastructure of India is in danger of being significantly degraded as fiscal/ capability
constraints limit capital expenditure options. The need for rapid emergency repairs post disaster
affects the quality of work, and in one case (Gujarat after the recent earthquake) scarce public
funds have been diverted to rebuild housing for self sufficient sections of the population. As
financial assistance from the NCCF and CRF accounts for a small fraction of expected losses,
reconstruction of destroyed or damaged infrastructure is funded by redirecting current budgets to
the extent possible. Should current budgets prove inflexible, budgets from future years are used
to fund the reconstruction at a future time. Such a process results in delayed and inadequate
restoration of important assets, and consequently, reduced functionality and operating lives.
Other consequences of current practices are heightened maintenance with attendant future costs,
as well as increased vulnerability of the affected assets to future natural disasters. In addition
planned capital projects necessary to support a growing economy will not be undertaken or will
be deferred, prejudicing future economic growth.

8 PML = Probable Maximum Loss for a 1-in-150 Year event ( similar to the magnitude to the recent Gujaratj
Earthquake).
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These findings are supported by a detailed case study of two recent catastrophic events in AP, a
sources and uses of funds analysis following the Bhuj (Gujarat) earthquake, as well as by more
general fiscal statistics from other states. The mission team believes that most states are not
financially prepared to deal with the consequences of severe catastrophic events and that a
number of states would find it difficult to use funds even if they were made available.

Natural disasters, partly through the destruction or damage of life line infrastructure such
as roads and clean water supply, increase the gap between the poor and other sections of
society. This effect has already been well documented elsewhere, but a comprehensive approach
to dealing with it has yet to be developed.®® The current funding approach has unpredictable
impacts on the poor, since the poor have few accumulated financial assets to rely upon following
a catastrophe: even a slight decline in government assistance arising from reallocations of
government budgets (for example reconstruction of houses for the non-poor) can leave the poor
further behind. As many are dependent on the agriculture/horticulture sector, delays in
rebuilding/restoration of rural infrastructure (such as roads, water supply and electricity)
immediately affect those with no or limited other income and minimal consumption cushions.

Ongoing and effective mitigation is not encouraged by the current funding methods, except
when donor funds are involved and the relevant donor makes this a conditionality. Mitigation
has several meanings and there is a need to concentrate on those forms of mitigation which have
the best demonstrable impact (building standards sufficient to at least save lives, early warning
systems, etc.) and have credible ongoing funding sources that will ensure their sustainability. In
light of the overall importance of reducing the country’s risk exposures to natural disasters,
serious thought should be given to the use of fiscal and institutional incentives to promote active
risk reduction efforts at the local level.

The lack of institutional capacity at the local level to absorb donor funds following large
natural disasters frequently results in the slower than expected utilization of external aid, as well
as leakages and misuse of funding. These factors impair speedy economic recovery and
reconstruction efforts. The problem is frequently exacerbated by the rigid and rather
bureaucratic procurement and disbursement guidelines attached to the receipt of development
and reconstruction aid. These guidelines require the creation of specialized project
implementation agencies at the local level, along with specially trained staff that may be in short
supply at the time of a disaster.

General insurance consumption in India is low, even when controlling for the level of
economic development. There are numerically large sections of Indian society for which a fair
premium would, by international standards, be acceptable in term of their income levels, and
which have already shown a propensity to purchase life insurance.”’” However, it has been
estimated that personal lines insurance (excluding compulsory motor) account for only 4% to 6%
of total premium income, and the Bhuj earthquake pointed to less than 2% of domestic
residences being insured in what is a relatively industrialized state. Despite a clear
underutilization of local insurance capacity relative to normal risks, there is inadequate capacity

% See for example Bhatt, Natural Disasters as National Shocks to Poor and Development, World Bank, 1999 and
ADB JFPR:IND 36029.

®7 1t is estimated that approximately 7% (both rural and urban) of the Indian population fall into the “non- poor”
categories (Deshpande (2003)).
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to cover peak industrial and infrastructure risks, and possibly some catastrophic loss aggregating
events such as a severe earthquake affecting Delhi, without resorting to international reinsurance
markets. On the “positive” side, India is probably overpaying for reinsurance because of a lack
of detailed risk accumulation data, and has some latent risk absorption capacity which would be
released if better information were available.

In summary, the current funding approach to severe natural disasters in India involves a largely
reactive response to each event. Some proactive efforts are now being made to reduce the future
financial and human losses through mitigation (including land planning, improved building
codes and construction practices) and disaster preparedness, but there has been limited scope for
the design of ex ante funding programs which provide immediate funds for reconstruction. This
is becoming an increasingly important policy issue as the adverse effects of natural disasters will
almost certainly only become larger with increased population concentrations and concomitantly
increasing concentrations of social and productive capital.

Having examined existing institutional arrangements for mitigation and risk financing at the
central and state level and taking into account the potential funding gaps revealed by the in-depth
risk assessments of four selected states, the mission team has developed a number of policy
options and some specific recommendations.

Policy Options

Develop a Risk Financing Strategy as an Integral Part of National Disaster Management.
Mitigation and risk financing are the two pillars of effective catastrophe risk management at the
country and state level. In India government actions in risk reduction and prevention (commonly
referred to as mitigation), should be augmented by a formal approach to risk financing. Such a
risk financing strategy would consist of three parts. First, formal risk assessments at the state
and the central levels; second, identification of funding gaps; and third, development of state and
national risk management plans aimed at closing the identified funding gaps over time. Such
risk management plans are likely to consist of a combination of mitigation and risk financing
initiatives, which inter alia, could include vulnerability reduction programs, catastrophe
insurance and access to a federally maintained contingent credit facility.

Introduce Fiscal Incentives for Active Risk Management at the State Level. The mission
team believes that the size of identified funding gaps can partially be explained by a lack of
institutional incentives for better risk management at the state level.®® Currently, states rely on
six main sources to fund relief and rehabilitation work in the aftermath of natural disasters: (i)
funding from the state Calamity Relief Funds (CRF) to provide immediate relief to the victims of
natural disasters and urgently restore life-line infrastructure; (ii) the National Calamity
Contingency Fund (NCCF), which provides financing for expenditures by state governments in
excess of balances available in their CRFs following particularly severe events; (iii) state annual
capital budgets; (iv) reallocation of Plan funds, which can be used for reconstruction of damaged
infrastructure; (v) contingency funds, including the Prime Minister’s Relief Fund; and finally (vi)
international and domestic donor funds, upon the occurrence of calamities of great magnitude.

58 The level of post-disaster funding to the states is based largely on the size of disaster losses and the state
economy. The current system does not provide incentive for those states that may have taken proactive steps in risk
reducing measures.
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For the purposes of our further analysis, we have grouped these funding sources into two funding
categories:

(a) Ex ante funding sources, under which the amount of financing available for relief and
rehabilitation is pre-arranged and possibly allocated prior to the occurrence of disasters.
This presently consists of the CRFs and current capital budgets.

(b) Ex post funding sources, which provide funds in the aftermath of natural disasters.
These sources include reallocation of planned funds from future capital budgets, central
post-disaster assistance and donor funds. Overall, it appears that the States have little
fiscal flexibility to pursue ex ante risk management initiatives that are not funded from
external sources.*

To reduce the funding/capability gap and the vulnerability of infrastructure, the existing national
system of post disaster financing could be redesigned to provide strong fiscal incentives for the
states to adopt more proactive approaches to risk management. Such a “carrot” based approach
to disaster risk management at the local level by the GOI would be consistent with best
international practice available today in developed countries. Two cases in point are the U.S.
Federal Emergency Management Agency (FEMA) and the French Natural Catastrophe Program
(NatCat). Both programs learned early in their experience that affordable insurance,
supplemented by federal grants for disaster management, can provide a strong incentive for
disaster prone communities to join national risk reduction programs and adopt these programs’
mitigation standards.

In the case of FEMA, no federal grants or loans are allowed for capital improvements in the
flood-prone areas of non-participating communities. In addition, the Flood Disaster Protection
Act of 1973 requires that anyone who applies for a mortgage from federally connected lenders —
which means most lenders in the US — or who seeks federal disaster assistance or federal loans,
must buy flood insurance if the property is in a high risk, flood hazard area. By making flood
insurance and consequently mortgage financing unavailable to homeowners in communities not
participating in risk reduction programs, the law created strong local pressures as well as
powerful incentives for local politicians to join and actively implement the FEMA risk reduction
programs.

The proposed reforms in risk financing should also translate into improved awareness of
catastrophe risk by homeowners and enterprises, raising the level of insurance coverage in the
country. Policy actions at the state and central level could include:

a. In the case of ex post sources of risk financing, having the Gol reward states pursing
active catastrophe risk management with additional fiscal resources for rehabilitation of
destroyed state-owned assets. It would be desirable to make the quantity of such
additional financial assistance known in advance. For instance, the Government may
consider offering a multiple of aid typically expected from the NCCF to the states that are
advanced in risk-management. The financial resources for these extra-budgetary
allocations could come from donors and IFIs, including the World Bank, or through
reallocation of the GoI’s planned financing for natural calamities. Ideally, over time,
more government funding for natural calamity related work would be allocated through
this channel.

% W. McCarten (2003).

43



b. Introduction by the states of a special tax on property or a surcharge on publicly provided
services, the proceeds of which would be earmarked for rehabilitation of destroyed or
damaged public infrastructure and would accumulate in the local CRFs.

c. Making infrastructure investments financed by IFIs contingent upon states submitting
comprehensive risk management plans for the proposed investment. This would require
government policy action that would not only safeguard the contemplated public
investments but also promote broader active risk management approaches, including loss
reduction and capability enhancement measures by the states.

Modify the existing institutional arrangements for disaster management at the center.
While the existing institutional framework for catastrophe risk management is well developed
and comprehensive, the following changes in the system would further facilitate active
mitigation, build the capacity to effectively employ funds at the state level, and augment the
existing ex post risk financing approach:

a. The creation of a designated Risk Management Technical Assistance Unit (RMTAU)
could be considered. The RMTAU would have two primary functions: (i) to serve as a
technical resource for the RFF (see below), and (ii) provide Technical Assistance and
Capacity Building support to the states preparing and implementing risk management
initiatives. The RMTAU would operate as an independent unit hosted by the Central
Relief Commission. It would be staffed with insurance and risk management
professionals and would have an arms-length relationship with the RFF.

b. To promote better mitigation practices, the NCCF may also consider instituting a
specially designated grant facility for mitigation initiatives of those states committed to
reducing their funding gap. The RMTAU could house such a facility, funded by
international donors or the Gol.

c. Adoption of Risk Management Plans (RMPs) by the states, with technical assistance
from the RMTAU, would be formalized through an official document guiding all
disbursements of disaster relief from the RFF. The RMPs for individual states are likely
to include: (i) assessment of risk exposures and identification of the funding gap; (ii)
targeted risk reduction measures to reduce the vulnerability of life-line infrastructure
assets, including enforcement of building codes, improved land use practices, and
structural re-enforcement of exposed assets; (iii) identification of risk exposures, such as
privately-owned housing, which can be covered by private insurance; and (iv) acquisition
of catastrophe insurance for peak risks for key public infrastructure, particularly when
funded by the development lenders.

The facilitation of any risk financing initiative would require the creation of a new Risk
Financing Facility (RFF) to provide additional financial assistance to those states that are
adopting and implementing a risk management approach. The RFF would provide
additional resources, sourced from donors, IFIs and the Gol for rehabilitation and repair of
infrastructure. Disbursements from this facility would be made contingent upon (i) the
occurrence of catastrophe events and (ii) achievement of risk management performance targets
that would be agreed upon between the state and the facility, and certified by RMTAU.

" This ideally would be part of a larger risk management strategy.
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Preliminary analysis suggests that the National Calamity Contingency Fund (NCCF) could be
used as a hosting and managing organization for the RFF. However, to host the RFF, the NCCF
would require sufficient loss assessment and claims settlement capabilities to ensure an
expedient, fair and transparent compensation process.

Explore the use of contingent credit facilities for the purposes of catastrophe risk financing,
and in support of risk management incentives at the state level. To finance reconstruction of
public infrastructure and housing, the Gol has been utilizing World Bank and ADB emergency
and reconstruction loans made in the aftermath of natural disasters. Some of the funding for
reconstruction has also come from reallocations in the portfolios of developmental lenders.
Despite the fact that most of these lending operations contained mitigation components, they
have major inherent limitations. First, as evidenced by large funding gaps that exist at the state
level, the GoI’s reliance on ad hoc post disaster reconstruction loans from the development banks
has done little to improve systemic risk management in the disaster prone states. Second, despite
the considerably shortened time frames required for the preparation of emergency reconstruction
loans when compared to the World Bank’s other lending operations, emergency loans can be
relatively slow to disburse (compared to immediately disbursing ex ante mechanisms) due to the
World Bank’s project procurement rules (although simplified) and other safe-guard policies.”"
As a result, these lending instruments are not appropriate for meeting the Government’s
immediate and often significant liquidity needs in the aftermath of natural disasters which, if
unsatisfied, can have far reaching negative social and economic implications.

For instance, a contingent credit facility similar to that supporting the Turkish Catastrophe
Insurance Pool (Box 2) could be extended to the NCCF in support of the RFF. Such a facility
would then become available to meet claims of the states in the aftermath of natural disasters,
provided an acceptable state risk management program is in place. Compliance with the terms
set out in the risk management plan would be viewed as a major disbursement criteria. A
matching contribution from the central government budget would be expected under such an
arrangement. Such a contingent credit line would enable the RFF to operate as an effective fully
pre-funded provider of liquidity to the disaster stricken states. If disbursed, the facility backing
the RFF could be then replenished without any major costs. The above suggested funding
approach for natural disasters would enable the Bank to switch to a proactive mode of lending
for natural disasters by replacing multiple ex post future emergency lending operations with a
single line of credit, and provide the Gol with immediate liquidity to meet reconstruction needs
in the aftermath of natural disasters.

While unconstrained funds can be more expeditiously reallocated to changing project needs
following a major catastrophic event compared to earmarked funds, the advantages of fungibility
should be balanced by the increased importance of budgetary discipline. In the immediate post-
loss environment, information is often scarce and the capability of the government to respond is
stretched. Demands for shelter, food, water and health services for affected populations are
immediate, as are those for the restoration of power and other critical services necessary for the
resumption of economic activities. Conflicting demands as well as alternative visions for the
future make it difficult to pursue value maximizing budgeting in the disordered and emotionally

' Note, this is based upon global experience and may or may not be directly relevant to India. In some countries it
has been observed that though the World Bank’s funding may be forthcoming post disaster, there is a significant
delay in spending by the client.
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charged post-disaster conditions.”> However, the problem of post-loss liquidity inherent to the
proposed model of funding natural disasters is not insurmountable. The key is to have a clear and
well-prepared risk financing plan that can be used as the main framework for a post-emergency
disaster funding budget. Such a plan can be worked out in advance in consultations with disaster
prone communities, local and state governments, international donors and development lenders.

"2 Clarke and Doherty, “Development Enhancing Risk Management,” Working paper, August 2003.
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Box 2: Turkish Contingent Credit Facility

Background: Much of Turkey is exposed to severe seismic risk with the annual expected property loss
estimated at around $1 billion. The death toll from the Marmara earthquake in 1999 is-estimated at over
15,829 and physical damages are estimated to exceed $10 billion or around 3% of GNP. In addition, the
Turkish economy is highly concentrated geographlcally, with the Istanbul metropolitan area accounting for
over 50 percent of the national GDP.

The Government Earthquake Insurance Program: In.the aftermath of the Marmara earthquake, the Turkish
Government proposed an Earthquake Insurance Program that aimed at developing catastrophic risk transfer
and risk financing mechanisms and institutions that can limit the government’s financial exposure to future
natural disasters. Under the Program, compulsory earthquake cover was introduced for all property-tax
paying dwellings. The cover provided by the Turkish Catastrophe Insurance Pool (TCIP), offered coverage
of up to $25,000 for each dwelling (pre devaluation). The program:draws on the experiences of successful
government efforts such as those of France, California, Florida, Spain and New Zealand in raising the
financial preparedness for major catastrophic events via state sponsored catastrophe insurance pools, as well
as the recognition by the Turkish government that catastrophe risks can only be funded through a cettain
degree of compulsion. The government has dimed at creating a pool in which sufficient earthquakereserves
could to be accumulated on an affordable basis, while still reflecting risk levels.

The key objectives for the Program:are defined by the General Directorate of Insurance (GDI) as follows:
- Ensuring that all property tax paying domestic dwellings have earthquake insurance coverage.

- Reducing government fiscal exposure to recurrent earthquakes.

- Transferring catastrophic risk to the international capital markets (including reinsurarce).

- Encouraging risk mitigation and safer construction practices through the insurance mechanism.

The World Bank and Turkey: Over the years, the Bank has made several emergency and rehabilitation loans
to Turkey. Despite the on-going and quite effective Bank emergericy projects in the aftermath of natural
disasters in Turkey, this type of lending has limitations. First, country exposure limits prevent the Bank from
providing all needed liquidity in cases of larger catastrophic events. Second, emergency loans, given their
large size, tend to crowd out other important development lending programs which have to be either
postponed or substantially reduced. Third, as a development lender, the Bank is net suited to provide instant
liquidity in the aftermath of disasters. Even in the case of record-breaking project preparation time for the
TEFER (Turkey Emergency Flood and Earthquake Recovery Project) Loan, it took over 1.5 years to make
the money available to the Government. Under TCIP, the World Bark has helped the government with two
major activities: technical assistance to the GDI in establishing the TCIP and ensuring its operational
efficienicy and financial soundness for the first five years of its existence;-and providing the initial
capitalization of the TCIP through a contingent loan facility.

Initial Capital Support of the TCIP through an Uncommitted Contingent Loan Facility -(US$100 million).
This sub-component enabled the launch of the TCIP by providing $100 million of Bank financing in the form
of an uncommitted contingent loan facility for the initial capital support of this institution. The disbursement
of the proposed Bank facility was contingent upon: (i) progress made by the Government in enacting the
above described package of regulatory reforms; (ii) satisfactory progress achieved in the technical work on
the launch of the TCIP funded under the TEFER (Turkey Emergency Flood and Earthquake Recovery
Project, 1998); (iii) the purchase of reinsurance from major international re-insurance providers; and (iv)
presented evidence of insurance claims. To date the line of credit has remained undisbursed, and coritinues to
support TCIP's total risk financing program, jointly with reinsurance, in the amount of approximately US$1
billion.
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Introduce incentives and perhaps mandated requirements to increase the utilization of
catastrophe insurance mechanisms by the private sector, including better off households.”
These incentives/requirements could be part of the requirements mentioned above for additional
funding from the center and are likely to vary between states according to local realities.
Approaches that could be considered include:

e Requiring that replacement cost catastrophe insurance is purchased when mortgage
financing is granted (see Appendix V). This in some cases could be effected through a
relatively small addition to the interest rate and could even be accompanied by a slight
offset reduction in the underlying interest rate reflecting the reduction in credit risk.

e Making it clear, if necessary through regulation, that households in the upper or middle
income brackets are not eligible for government reconstruction funding (although they
would continue to be eligible for relief).

¢ Tying catastrophe insurance into the land tax or land registration systems.

e Sales of catastrophe risk insurance policies to households and small businesses could be
counted as partially contributing to the quotas specified by IRDA for the rural and social
sectors, even if the risk concerned is in an urban area and the policyholder does not fall into
the social category. Alternatively, specific requirements for catastrophe insurance
penetration could be introduced.

Increase catastrophe reinsurance capacity in India by pooling all domestic catastrophe
business written by insurers. This would produce a more balanced portfolio and conceptually
should increase local retention capacity. A precedent already exists in India with terrorism
insurance and such arrangements exist in a number of other developing markets (most recently
Indonesia). However a precondition for this to work would be the upgrading and auditing of
underwriting standards within the established insurance sector and the accurate and complete
collection of accumulation data (see recommendations). A more formal catastrophe reserving
system, based broadly on systems developed in countries such as Mexico and Canada, could also be
instituted to increase capacity, and potentially be supported by short term tax incentives (in the long
run taxes in this context are only a timing issue). Such facilities also lend themselves to contingent
debt back up. Appendix I provides a complete description of international practice in this arena.

A final innovation that could be tested is to allow a very limited and select number of
microfinance institutions (MFIs) to distribute catastrophe insurance products, with lower
minimum capital requirements than those currently imposed on the formal sector insurance
intermediaries. This would be subject to very strict criteria regarding management skills,
minimum size of established membership, target markets and reinsurance arrangements. While
micro catastrophe insurance is unlikely to be an attractive single purchase for most clients of
MFTs, the technology exists for it be added to credit and other products, possibly at the village
and self help level.

Recommendations

While the options outlined above will require consideration within the larger Indian fiscal and
sectoral policy framework, the scope for further reform in the insurance sector to add capacity

7 There is some question about the constitutional validity of any law that would require all households to purchase
catastrophe insurance and some thought would be required as to how this constraint could be accommodated.
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and increase the penetration of disaster insurance is relatively clear. For this reason we have
characterized the relevant policy steps as recommendations.

The insurance sector should be further liberalized by removing current restrictions on, and
cross subsidies from, the household and small business insurance markets. In particular, fire
premium rates for households and small businesses should be completely liberalized over a
relatively short time. While a standard policy wording should be maintained for market conduct
purposes, insurance companies could be allowed to vary this wording through a derogation
statement approved by the regulator and attached to the policy document. This will encourage
contract innovation and introduce effective price competition. Prior to the complete
liberalization of rates a modern claims experience database should be established, categorized
according to relevant rating factors, and technically advanced rating methodologies should be
introduced to the industry. The authorities could then keep overall control in the medium term
by introducing a file and write system.”* Advisory catastrophe primary premium rates, based on
technically sound assessment of the relevant hazards, long term reinsurance pricing, and
vulnerabilities and uncertainties could also be made available to the insurance industry as a
socially desirable public good.

Claims handling procedures in the event of natural disasters should be streamlined and
formalized. In this regard the facilitating actions of the national insurers following the Bhuyj
earthquake should be encouraged rather than questioned, subject to adjusters and claims officers
demonstrating adequate levels of professionalism and preparation.

More explicit rules should be introduced as to insurers’ minimum premium retentions and
maximum risk retentions. In particular, IRDA should begin to require all insurers to gather
detailed aggregate catastrophe accumulation data and to monitor insurers’ relevant exposures on
at least an annual basis.

7 Under a file and write system the insurer submits rates to the supervisor but can begin to use them if there is no
response after a defined period, typically 60 days.
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Annex I: India’s Disaster History

Table 17: List of Largest Cyclones in India (1891-2000)

sl Wind speed
N | State Date Location Damage at land fall
o (kmph)
1 Andhra 1925, May12-20 Crossed Machilipatnam Deaths: 80 people.
Pradesh
2 Andhra 1927, October 29- Crossed Andhra Pradesh coast |In few coastal villages the sea overflowed, played
Pradesh November 3 near Krisnapatnam, about 20 |great havoc from Kavour to Gudur. Deaths: 629
km southeast of Nellore people.
3  Andhra 1938, November 21-25  (Crossed Machilipatanam Railway bridge washed away. Extensive damage to
Pradesh waterworks due to saline water intrusion.
4 Andhra 1943, October 31 Crossed Kalingapatnam At Kalingapatnam a tidal wave swept into the town
Pradesh and combined with floods in river Vamsadhara and
caused great damage.
5 Andhra 1945, October 15-21 Crossed Machilipatnam The extent of inundation: coastal districts of
Pradesh Godavari and Krishna districts (15N-17N).
6 Andhra 1946, November 6-11 Southeast of Nellore Deaths: 750 people and 30,000 cattle head. Damage
Pradesh to property and roads also reported.
7 Andhra 1949, October 21-30 Crossed near 10 km southeast [Deaths: 800 people and 30,000 cattle head. Houses
Pradesh of Narasapuram near destroyed: 0.25 million. Crops destroyed: over 1
Masulipatnam million acres. Heavy damages to
huts/buildings/plantations.
8 (Andhra 1955, October 6-14 Crossed Kalingapatnam Deaths: 500 people and 100000 cattle head. Heavy |66
Pradesh loss of property. Communication completely
dislocated.
9 [Andhra 1969, November 4-9 Crossed between Deaths: 900 people. Kolletikota Island hamlet of {174
Pradesh Masulipatnam and Kakinada [Krishna district was completely submerged under 8-
10 ft of water. Property damage of Rs. 200 crores.
10 |Andhra 1977, November 14-20 Crossed north of Chirala 60  |{Deaths: 10,000 people, 5,74,204 cattle head/ other  |259
Pradesh km east of Ongole animals, Population affected: 71 lakhs. Cropped
area affected at acres: 36 lakhs. Houses
damaged/destroyed: 10,10,336. Damage to public
utilities: Rs. 11 crores.
11 [Andhra 1979, May 5-13 Crossed near Ongole between (Population affected: 40 lakhs. Deaths: 700 people, 202
Pradesh Nellore and Kavali 300,000 cattle heads. Loss of property: Rs.170
crores. Crops destroyed: over 0.7 lakh acres.
12 |Andhra 1984, November 9-14 Crossed south Andhra Pradesh|Deaths: 541 people. 84,000 people homeless. 112
Pradesh coast just north of Sri Harikota|Extensive damage to several installations at Rocket
Launching and Tracking Station at Sri Harikota. 91
meters Meteorological Tower broken.
13 |Andhra 1987, October 14-19 Crossed north of Ongole 17 deaths, substantial damage. 67
Pradesh
14  |Andhra 1987, October 31- Crossed Nellore Deaths: 50 people and 25,800 cattle head. 8400 72
Pradesh [November 3 houses damaged. Roads and communication
disrupted.

Source: Various sources.
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Table 17: List of Largest Cyclones in India (1891-2000) (cont'd)

SI Wind speed
N(; State Date Location Damage at land fall
) (kmph)
15 Andhra 1989, November 3-9 Crossed near Kavali Destruction in Nellore and Kavali. Deaths 69 213
Pradesh people. 55.5 lakhs families homeless.
16  |Andhra 1990, 4-10 May Crossed 40 km southwest of  [Deaths: 967 people, 3.6 million livestock. 14,000 (164
Pradesh Machilipatnam houses damaged. Loss of property Rs.2289.6 crores.
17 |Andhra 1996, June 12-16 Crossed near Vishakhapatnam |Deaths: 68 people. Damages were mainly due to 65
Pradesh breach of tanks and reservoirs, not due to wind and
surges. Property/infrastructure loss: Estimated to be
Rs.82 crores.
18 Andhra 1996, November 4-7 Crossed Andhra Pradesh coast |Heavy damages caused to infrastructure, roads, 119
Pradesh nearly 50 kms south of buildings, etc. 7 million families were affected.
Kakinada in the east Godavari [Deaths: About 1,057 people. 925 people (mostly
districts fishermen) missing. 1.74 lakhs hectares of crops
damaged.

19 |Gujarat 1964, June 9-13 Crossed near Naliya Deaths: 27 people. Extensive damage. 161
20  |Gujarat 1975, October 19-24 Crossed Saurashtra coast near |Deaths: 85 people. Several thousand houses 185
Porbandar damaged.

21 Gujarat 1976, May 29-June 5 Crossed Saurashtra coast near [Deaths: 87 people, 4500 cattle head. Extensive 157
Gopinath point (between damage.

Mahuva and Bhavnagar)

22 Gujarat 1982, November 4-9 Crossed near Veraval Deaths: 542 people, 1,50,332 cattle head. Extensive |149
damage houses and buildings.

23 |Gujarat 1996, June 17-20 Crossed south Gujarat coast |Deaths: 47 people. 30,000 houses destroyed. 109

close to Diu

24 Gujarat 1998, June 4-10 Crossed Gujarat coast near Deaths: 1,250 people, 11,700 animals. Total damage|165

Porbandar caused by the cyclone in Gujarat alone was
estimated to be Rs.1334 crores. The cyclone caused
considerable damage in Rajasthan as well. The
Kandla Port Area was the most severely affected
area within the Kutchh District. About 2.57 lakhs
houses were damaged.

25 [Orissa 1909, October 24-27 Near Gopalpur Extensive damage.

26  |Orissa 1959, September 27- Crossed north of Balasore in  |Low lying regions round Calcutta heavily flooded  |139

October 2 the night of 30th September  {for two days.

27 Orissa 1971, October 26-30 Crossed near Paradip Deaths: about 10,000 people. 185

28  |Orissa 1972, September 7-14 Crossed near Barua Storm surge of height varying from 1-3 m above 195
astronomical tide affected the coast from Chandbali
to Barua.

29  |Orissa 1972, September 20-25  |Crossed near Gopalpur Inundation in Puri district. 185

30 [Orissa 1973, October 6-12 Crossed Chandbali Deaths: 100 people. 83

31  |Orissa 1982, May 31-June 5 Crossed near Paradip Deaths: 245 people. Very heavy damage was caused|134
all along from Paradip to Balasore

32 |Orissa 1995, November 7-10 Crossed near Gopalpur Deaths: 96 people. 28,4253 hectares of crops 104

: damaged.

33 |Orissa 1999, October 15-19 Crossed near Berhampur Deaths: 205 people. 331000 houses damaged. 182
158,000 cropped area damaged. 5,181 villages were
affected.

34 Orissa 1999, October 25-31 Crossed Orissa coast close to  {Deaths: 9,893 people, 444,531 livestock. The super {259

Paradip between Ersama and
Balikuda (southwest of

Paradip)

cyclone affected 15 million people and more than 2
million households in the state.

Source: Various sources.
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Table 18: Large Earthquakes in India

e | e Lo | gt |
North East

1819 Gujarat (Kutch) 16-Jan - - 8.0 X1
1833 Bihar 26-Aug  |27.5 86.5 7.7 X1
1897 Assam (Shillong) 12-Jun 25.9 91 8.7 XII
1900 Kerala (Palghat) 8-Feb 10.7 76.7 6.0 -
1905 Himanchal Pradesh (Kangra) 4-Apr 325 76.5 8.0 X1
1930 Assam (Dhubri) 3-Jul 25.8 90.2 7.1 IX
1934 Bihar — Nepal 15-Jan 26.6 86.8 8.3 X1
1941 Andamans 26-Jun 124 92.5 8.0 X
1943 Assam (NE) 23-Oct 26.8 94 7.2 X
1950 Assam (NE) 15-Aug  |28.7 96.6 8.6 XIL
1956 Gujarat (Anjar) 21-Jul 23.3 70 7.0 VIII
1956 Uttar Pradesh (Bullandshahar) 10-Oct 28.1 77.7 6.7 VIl
1958 Uttar Pradesh (Kapkote) 28-Dec 30 80 6.3 VIII
1960 Delhi 27-Aug  [28.3 77.4 6.0 VII
1963 Kashmir (Badgam) 2-Sep 33.9 74.7 5.5 VII
1966 'Western Nepal 27-Jun 29.5 81 6.3 VIII
1966 Uttar Pradesh (Moradabad) 15-Aug 128 79 5.3 VII
1967 Nicobar 2-Jul 9 93.4 6.2 -
1967 Maharashtra (Koyna) 11-Dec 17.4 73.7 6.5 VIII
1969 Andhra Pradesh (Bhadrachalam) 13-Apr 17.6 80.6 6.0 VII
1970 Gujarat (Broach) 23-Mar 217 72.9 5.7 VII
1975 Himanchal Pradesh 19-Jan 325 78.4 6.5 VIII
1988 Bihar — Nepal 21-Aug  |26.76 86.62 6.6 VIII
1991 Uttar Pradesh (Uttarkashi) 20-Oct 30.75 78.86 6.6 VI
1993 Maharashtra (Killari) 30-Sep 18.07 76.62 6.3 VIII
1997 Jabalpur 22-May  |23.1 80.1 6.0 VII+
1999 Uttar Pradesh (Chamoli) 29-Mar  [30.5 79.3 6.8 VIII
2001 Gujarat (Bhuj ) 26-Jan 23.4 70.32 7.9 X-XI

Source: Various sources.
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Table 19: Summary of Major Flood Losses in India (1953-2001)

Area Damage to Di’?l?)%ii ° Total Damage
State / Country Item affetl:;ed Hoyses atilities (million S)
(M.Ha) | (million $) (million S)
Andhra Pradesh Average 0.31 4.22 21.09 44.18
Maximum 3.48 69.85 34491 588.89
Gujarat Average 0.33 1.54 4.24 8.18
Maximum 2.05 23.59 28.03 62.23
Maharashtra Average 0.04 0.53 133 2.94
Maximum 0.33 10.97 23.77 47.55
Orissa Average 0.45 0.50 8.56 12.38
Maximum 1.40 4.30 68.94 72.29
India Average 757 37.45 112.69 280.33
Maximum 17.50 272.04 659.65 1215.96
Source: CWC.
Table 20: Validation of MMIs with 2001 Bhuj earthquake
Ratio
Block Name  |Observed MMI| Modeled MMI | Modeled/ Observed
Bhachau 10.0 9.8 0.98
Anjar 9.0 8.5 0.94
Rapar 10.0 74 0.74
Maliya 7.0 7.3 1.05
Bhyj 8.0 7.2 0.91
Mandvi 7.0 6.7 0.96
Santalpur 9.0 6.7 0.75
Halvad 7.0 6.4 0.92
Radhanpur 8.0 6.4 0.80
Nakhatrana 7.0 6.4 0.91
Morvi 7.0 6.4 0.91
Viramgam 6.0 6.1 1.01
Jamnagar 7.0 6.0 0.86
Rajkot 6.0 57 0.95
Gandhinagar 6.0 5.6 0.94
Ahmadabad City 6.0 55 0.91

Source: RMS Delhi.
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Table 21: Validation of MMIs with 1993 Latur Earthquake

Ratio
Block Name |Observed MMI| Modeled MMI | Modeled/Observed

Ausa 7.0 6.9 0.99
Umarga 7.0 6.1 0.87
Nilanga 6107 5.7 0.88
Udgir 6.0 5.5 0.92
Osmanabad 6.0 5.4 0.90
Tuljapur 6.0 5.3 0.88
Kalamb 6.0 5.0 0.83
Ambejogai 6.0 5.0 0.83
Akkalkot 6.0 5.0 0.83
Barshi 6.0 5.0 0.83
Ahmadpur 6.0 5.0 0.83
Latur 6.0 5.0 0.83

Source: RMS Delhi.

Table 22: Validation of wind speeds with 1977 Andhra Pradesh cyclone

' Ratio
Station Observed peak gust (mph) | Modeled peak gust (mph) Modeled/Observed
Ongole 93.64 90.60 0.97
Masulipatnam 110.18 108.72 0.99
Gannavaram 120.78 116.54 0.96
Madras 29.58 31.09 1.05
Source: RMS Delhi.

Table 23: Validation of wind speeds with 1999 Orissa cyclone

Station Observed peak gust (mph) | Modeled peak gust (mph) Modelgijlggserved
Paradip 129.37 148.09 1.14
Bhubaneshwar 155.43 122.14 0.79
Puri 179.98 67.78 0.38
Source: RMS Delhi.
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The following tables are referred to in Chapter III.

Annex II: Loss Summary Tables

Table 24: Average annual loss summary (US$ Million)

State Parameter Combined assets
All perilsl Cyclone, Earthquake Flood
AP AAL 82.9 61.2 21.7
SD 148.6} 40.0)
GJ AAL 64.9 26.0 16.9 22.0
SD 99.0) 142.2 39.9
MR AAL 2.8 2.8
SD 42.9
OR AAL 43.2 35.2 8.0
SD 84.3 22.9

Source: RMS Delhi.

Table 25: Average Annual Loss Summary (USS$ Million)

Housing Public infrastructure
State |Parameter All

perils | Cyclone |[Earthquake Flood [All perils | Cyclone [Earthquake| Flood
AP AAL 60.3 44.1 16.2 22.7 17.1 5.5
SD 116.3 29.7 374 10.3
GJ AAL 52.9 21.9 15.0 16.1 12.0 4.1 2.0 5.9
SD 88.9 126.4 27.9 11.6 16.2 12.5

MR AAL 2.5 2.5 0.3 0.3

SD 40.9 2.2
OR AAL 26.6 22.6 4.0 16.6 12.6 4.0
SD 53.2 11.2 32.8 11.7

Source: RMS Delhi
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Table 26: Probable Maximum Loss Summary (US$ Million)

State Peril Combined assets Housing Public
infrastructure
AP All Perils 921 739 205
2.1% 2.6% 1.4%
Cyclone 911 733 203
2.1% 2.6% 1.4%
Flood 191 142 49
0.4% 0.5% 0.3%
GJ All Perils 1,009 888 128
2.1% 3.1% 0.7%
Cyclone 517 461 61
1.1% 1.6% 0.3%
Earthquake 733 669 76
1.5% 2.3% 0.4%
Flood 223 155 71
0.5% 0.5% 0.4%
MR Earthquake 59 49 9
0.1% 0.1% 0.0%
OR All Perils 479 288 177
3.2% 4.1% 2.2%
Cyclone 477 290 177
3.2% 4.1% 2.2%
Flood 130 63 67
0.9% 0.9% 0.8%

Source: RMS Delhi
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Annex III: Insurance Consumption By State

Table 27: Insurance Penetration %

Non-Life Ratio of
Net Domestic Premium Premium to
Product Per Capita | (Rs billion) | the State Net
1998-99(Rs Income Domestic
billion) 1998-99 (Rs) Product (%)
Western Region

Goa 35.81 24,309 0.55 1.5
Gujarat 888.22 18,792 8.22 1.0
Madhya Pradesh 789.46 10,147 3.12 04
Mabharashtra 2041.20 22,763 22.26 1.0

Northern Region
Delhi 406.86 29,623 8.33 2.0
Haryana 383.99 19,773 1.55 0.4
Himachal Pradesh 82.10 12,692 0.36 0.4
Jammu and Kashmir 98.62 10,272 0.53 0.5
Punjab 487.68 20,834 3.06 0.6
Rajasthan 576.99 11,045 2.55 0.4
Uttar Pradesh 1527.26 9,261 5.87 04

Southern Region

Andhra Pradesh 1028.76 13,853 5.13 0.5
Karnataka 812.76 15,889 4.64 0.6
Kerala 565.63 17,756 3.20 0.6
Tamil Nadu 1052.56 17,725 8.15 0.8

Eastern Region
Assam 223.87 8,700 0.86 0.4
Bihar 627.59 6,328 1.51 0.2
Manipur 25.50 10,599 0.03 0.1
Meghalaya 28.06 11,678 0.13 0.5
Orissa 308.57 8,719 0.97 0.3
Sikkim 5.91 10,990 0.03 0.5
Tripura 3647 9,768 0.06 0.2
West Bengal 115543 14,705 4.90 04

Source: CIRE (Indian Institute of Management), Report Commissioned by World Bank, 2002.
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Annex IV: Central Relief Funds Flows To States

Table 28: Annual Margin Money/CRF Allocated to the States by Successive Finance
Commissions (Rs Million)

SL No. [State Sixth Seventh | Eighth | Ninth® Tenth' Eleventh
1974-79 | 1979-84 | 1984-89 | 1990-95 1995-2000° 2000-2005?

1 \Andhra Pradesh 43 86 245 860 1,307 2,189
2 |Arunachal Pradesh - - - 20 74 138
B |Assam 13 34 73 30 527 1,122
4 Bihar 46 131 338 350 547 1,367
5 Goa - - - 10 11 14
6 Gujarat 46 96 288 850 1,470 1,784
7 Haryana 12 15 45 170 264 899
8 [Himachal Pradesh 0 1 2 18 26 481
9 Jammu & Kashmir 4 5 15 120 208 386
10 arnataka 19 20 60 270 441 824
11 Kerala 3 16 50 310 583 743
12 Madhya Pradesh 34 18 48 70 538 996
13 Maharashtra 42 46 73 440 718 1,737
14 Manipur 0 1 3 10 26 37
15 Meghalaya 0 1 3 20 29 44
16 Mizoram - - - 10 13 (33)
17 Nagaland 0 1 3 10 18 22
18 Orissa 36 87 263 470 516 1,210
19 Punjab 3 27 60 280 570 1,356
20 Rajasthan 102 77 168 1,240 1,885 2,288
21 Sikkim - 0 3 30 50 76
22 [Tamil Nadu 15 86 88 390 625 1,134
23 [Tripura 1 2 8 30 47 58
24 [Uttar Pradesh 22 108 325 900 1,317 1,974
25 [West Bengal 66 136 238 400 540 1,117
TOTAL 507 1,006 2,408 8,040 12,609 22,015

! Indicates the Calamity Relief Fund.
2 Indicates the annual average of the five year devolution 1995-2000 and 2000-2005.

Source: Disaster Management Facility with Consultants, June 2002.
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Table 29: Releases from National Fund for Calamity Relief (Rs Million)

States 1995-96| 1996-97 1997-98 1998-99 1999-00i Total
IAndhra Pradesh - 1,630 420 265 754 3,069
|Arunachal Pradesh - 1 - 135 - 265
|Assam - 21 - 599 - 809
Bihar - 280 100 115 382 876
Gujarat - - 869 554 546 1,968
[Haryana 394 - - 133 - 527
[Himachal Pradesh 125 106 248 - - 479
Jammu & Kashmir 182 - - - 734 916
IKarnataka - - 220 500 171 891
erala - - 129 - - 129
Madhya Pradesh - - 678 350 389 1,416
Meghalaya - 100 - - - 100
IMizoram 47 - - - 60 107
Orissa 258 550 40 - 8,282 9,129
Punjab 162 - - - - 162
Rajasthan - 210 - 220 1,029 1,459
Sikkim - 55 70 77 - 202
Tamil Nadu - 250 - - - 250
[Tripura - - - 51 53 104
[Uttar Pradesh - - - 1,312 167 1,478
West Bengal - 210 - 663 295 1,169
Manipur - - - - 49 49
Total 1,167 3,731 2,774 4,971 12,910 25,553

Source: Disaster Management Facility with Consultants, June 2002.
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Annex V: Andhra Pradesh Post Disaster Experience

Table 30: Andhra Pradesh Post Disaster Experience: 1996 cyclone

1996 Cyclone
Capital Budget  Damage asa
Damage Damage % 19961997 % Capital Budget
Crs  USD-Millions (less hort8housing) Crs.(*)
38.6% 12

Agriculture N - 397 1’1(1.7

Panchayath Raj 150 423 14.6%
Imigation & CAD 100 282 9.7% 611 16.4%
Municipal Administration 120 338 1.7%
Animal Husbandry 45 127 4.4%

Fisheries ‘ 4 11.3 3.9%

A%

Relief Request % Damage
Crs.
50

130

100

1 ¢rs. 310,000,000 rps
1 rps = 02816 USD (35 rps= 1 USD)

281,690 USDicrs

g
Medical and Health -
Roads and Buildings 35 9.9 34% 196 17.9% 35
A. P. TRANSCO-Electricity 102 289 10.0% 102
Other 37 36% 3
Immediate Relief& Public Health 150
Total 6126 1,715.3 2143
Total less Horticulture and housing 1,026 278.59 100.0% 1276 80.4%
Relief grant- from Delhi 163
Distribution ex-gratia 67
private 50
public 46
(*}1996-97 Budget is assumed to be average of 1895/96 and 96/97 due to energy budget fiuctuations in those two years
Cr8.= Crores Public Sector Funding Gap Ratio 9%%

13%
%

Source: Government of AP
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Table 31: Andhra Pradesh Post Disaster Experience : 2001 Flooding

1 ¢rs. = 10,000,000 rps

2001 Flooding

Capital Budget Damage asa

212,766 USDicrs

1 rps =.0212 USD (47 rps= 1 USD)

Damage Damage % 2001-2002 % Capital Budget Relief Request % Damage
Crs  USD-Millions less hort and housing Crs. Crs.
Agriculture 68 145 i 13.6% 18 370.0% N A%
Panchayath Raj 11.9% 25 42%
Imigation & CAD 72 154 14.4% 1170 6.2% 50 69%
Municipal Administration 4 8.6 8.1% 15 37%
Animal Husbandry 3 0.6 0.6% 0%
Fisheries 2 43 4.0% 25%
Medical and Health 5 15 10.8% 28%
Roads and Buildings 160 341 31.8% 759 21.1% 50 31%
A. P. TRANSCO-Electricity 25 52 4.9% 22 110.8% 25 100%
Total 925 196.7 278 30%
Total- less Hort and Housing 503 107.0 100.0% 3091 16.3%
Relief grant- from Delhi 30
Distribution public 10
private 20
Public Sector Funding Gap Ratio 98%
crs.= crores

Source: Government of AP
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Annex VI: Bhuj Earthquake Capability/Funding Gap

Table 32: Sources and uses of funds (US$ million)

Planned Expenditure for 2000 and

Sources of Funds

2001
Item Amount Source Tentative and Received by end
agreed 2002
Housing 1,349 World Bank 996 105
Health 60 ADB 503 75
Education 179 CRF (both years) 75 38
Dam safety & 91 NCCF (both years) 314 207
irrigation
Public buildings 95 Non-plan central 171 54
assistance
Roads and bridges 27 Chief Minister’s 24
relief fund
Urban 86 PM’s relief fund 64
infrastructure
Rural 131 Bilaterals 256 10
infrastructure
Power 98 Tax free bonds 428 96
Livelihood 20 CSS 161
rehabilitation
Community 10 State government 321
participation
Disaster 40 Possible advance 278
management on NCCF 2003
capacity
Industry 128
Agriculture 86
Other 15
Total 2,415 Total 3,591 765

Source: MOF Gol.

62




Annex VII: Brief Overview Of Indian Mortgage Market

In recent years the Ministry of Finance and the Reserve Bank of India have been taking steps to
develop a consumer finance industry in India. At present the housing finance industry is
estimated to be disbursing approximately US$5 billion annually and is growing at 40% per
annum, with expectations that this will continue for at least a decade. This growth estimate is
supported by a leveling out of real estate prices and declining interest rates that have increased
affordability, and by the growing presence of housing finance intermediaries. In addition, the
central government has provided a direct tax rebate on housing loans to individual households.

A number of institutional features continue to inhibit development of housing finance, not the
least of which are penal stamp duty rates in some states and the varying quality of land record
keeping. These inefficiencies are now being gradually addressed.

The longest established direct lender is HDFC, with approximately 46% of the market. However,
its influence has declined as other lenders have entered the market, including LIC, the
nationalized banks, ICICI and a large number of smaller housing finance companies (HFCs),
though many of the latter are expected to revert to purely agency roles. Refinancing is provided
through a range of government sponsored organizations, with the largest, the national Housing
bank (NHB) also acting as regulator. Commercial banks are now required to earmark 3% of
their incremental deposits, or approximately US$1 billion annually for the housing sector.

In 2001 HDFC financed 1.9 million houses. A crude scaling up points to a 2-3% annual
increment to the housing stock through mortgage financing. If mortgages granted in the last four
years are added, this points to an initial potential catastrophe insurance market of at least 5% of
the insurable housing stock.

Average loans vary between Rs 25,000 and Rs 90,000 depending on the institution and market
segment involved and approximately 75% of loans are made to individual borrowers, with 50%
being in urban areas. While demand remains strongest in the area around Mumbeai, it is growing
rapidly in other parts of India, the tribal areas excepted.
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Annex VIII: US Consumers Union Perspective On Natural Disaster
Insurance

Principles

Congress should not enact any legislation that provides relief to the insurance industry unless the
legislation meets the following principles to ensure that it also benefits consumers and taxpayers.

Adequate Insurance Protection at Affordable Rates

e Any proposal must ensure that adequate insurance be available at affordable rates to all
consumers, especially in high-risk areas.

e Low and moderate income homeowners should be protected from loss of insurance
coverage.

e Deductibles, co-insurance and surcharges may all be ways to ensure that insurance is
available but should not be used to render coverage levels meaningless.

Strong Mitigation Measures to Reduce the Costs of Disasters

e Any proposal must have as its focus mitigation and must provide for effective measures
to reduce losses.

e All stakeholders must be included in mitigation efforts — central, state and local
governments, businesses and consumers, and, most importantly, the insurance industry.

e The proposal should promote building and relocation efforts away from high-risk areas.

e The proposal must include measures to assist homeowners, especially low-income, in
implementing damage-reduction measures.

Retention of Risk in the Private Market

e Any program must have as its goal retaining as much of the risk in the private market as
possible, taking into consideration the capacity of the market and the type of risk
involved.

e The property/casualty insurance industry has over $300 billion in surplus, the excess of
assets over liability. Hurricane Andrew, the most costly disaster, caused $15.5 billion in
insured losses. Clearly, the industry has a great deal of capacity that should be drawn
upon before calling on the public to help.

Minimization of the Effects of Cross-Subsidization to Help Ensure that those in High-Risk
Areas are the Primary Payers

e Cross-subsidization of risks should be limited to help ensure that those living in high risk
areas pay their fair share for their protection.

e Pricing according to risk promotes building away from high risk areas, a key goal that
should be a part of any program.

e In high risk areas, the various catastrophe risks could be pooled together, e.g., earthquake
and hurricane, to help minimize rate disparities among different areas and to capitalize on
the pooling of risks as much as possible.
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Appropriate State and Federal Oversight

o Federal oversight of the insurance industry is essential if the federal government provides
financial backup to the industry or states.

e While the federal government must oversee the industry if it provides financial support,
states must retain the ability to provide the appropriate protections for their residents.

Demonstrated Benefits to the Federal Government's Disaster Relief Expenditures

e The Federal Emergency Management Agency provides an average of over $2 billion each
year in disaster recovery and relief (1989-1997 average). The federal government as a
whole provides even more relief. Any proposal should help reduce those costs to the
federal government and taxpayers and should have a reasonable plan to accomplish this
goal.

Questions to be Answered

o Before any proposal is enacted, Congress should have before it the necessary information
to ascertain the extent of the problem and the effect of any solutions proposed.
o For example, what is the capacity of the insurance and reinsurance markets today?
What is the relationship between federal disaster aid and private insurance -- does
disaster insurance decrease the costs of federal disaster relief? What is the effect
of the various state actions on limiting losses of private insurers? How best can
insurers be involved in the mitigation efforts to reduce costs? What are the costs
of the various proposals to the federal treasury? to taxpayers? to consumers? to
states? to the industry? What type of coverage is adequate to meet consumers'
needs in disaster-prone areas?
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Appendix I: International Experience With Catastrophe Funds

Overview — Even if the basic conditions for the mergence of an insurance market exist (see
Appendix II), there are two rationales for government intervention in catastrophe insurance
markets. The first emphasizes the high cost and limited supply of private capital.”” According to
the proponents of this view, a shortage of risk-bearing capital leads to an inadequate supply of
insurance capacity, which keeps prices high relative to projected losses for low frequency high
severity events, which is in turn socially sub-optimal. In 1994, for instance, catastrophe
reinsurance premiums were more than seven times the expected loss although that multiple has
dropped to between four and five more recently.”® Proponents of this view also contend that
government, with its vast capacity to tax and borrow, has an advantage over private insurers in
bearing catastrophe risk because it does not need to hold explicit capital to pay off claims and
avoid bankruptcy.”” To free insurers from the costly burden of holding huge amounts of capital,
proponents suggest that the government act as a residual provider of reinsurance for so-called
mega-catastrophes. The government could set premiums below those charged by private
insurers, thus lowering the cost of insurance while protecting taxpayers from losses. The second
view emphasizes that the biggest barrier to an adequate supply of insurance, especially
immediately after a catastrophe, is insurers' heightened uncertainty about the frequency and size
of future losses. After Hurricane Andrew, the Northridge earthquake, and the World Trade
Center attacks, insurers were not certain that they could assess the risks they were being asked to
assume. Without such knowledge, they were unwilling to commit capital by underwriting the
coverage. In time, insurers are usually able to recalibrate their estimates and reenter the market.
Thus, proponents of this view contend that the government needs to intervene to supply
insur73énce while insurers reassess risk after a disaster, but they argue for a temporary government
role.

Actual experience has been that mounting uninsured losses from natural disasters have pressed
governments in disaster prone countries and regions to look for practical solutions for
catastrophe risk management, spurring the formation of national and regional catastrophe
insurance programs.

To date, 12 national catastrophe risk management programs have been established and are
operating successfully in 10 different countries, with the sole purpose of providing affordable
catastrophe insurance coverage for homeowners. While design and coverage features provided
by these insurance programs vary, the underlying rationale for their introduction has been the
same - to address the challenges faced by the private insurance markets in insuring the risk of
natural disasters. Table A 1.1 lists the most well known of these programs, which include TCIP
in Turkey, FONDEN in Mexico, the FHCF in Florida, the HHRF in Hawaii, CEA in California,
EQC in New Zealand, NatCat in France, and Norway’s Norsk Naturskadepool. The two most
recent of these -TCIP and the Taiwan Pool (Box A 1.1), have been established in the last four

> For example, see D. M. Cutler and R. Zeckhauser (1999).

76 Premiums for the highest layers of coverage (the lowest probability layers) were between 20 and 30 times
expected losses in 1994, according to estimates. K. Froot (2001) and Figures 3 and 4. However, research
emphasizes the imprecision of the estimates of actuarial losses for the least likely events. See J. Moore (1999),
available at http:/fic.wharton.upenn.edu/fic/.

77 Statement of Lawrence H. Summers, Deputy Secretary, Department of the Treasury, before the House Banking
and Financial Services Committee, April 23, 1998,

® Proposal on Federal Reinsurance for Disasters, Congressional Budget Office, September 2002.
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years, while it appears that New Zealand is winding down its scheme, reflecting the maturity and
depth of market solutions now available in that country.

Table A 1.1: Government Sponsored Catastrophe Insurance Programs

Name of the Fund Country Year Established & Risk Covered

Turkey Catastrophe Insurance Pool Turkey 2000/ Earthquake

(TCIP)

Catastrophe Naturelles (CatNat) France 1982/ All Natural Disaster except for
Windstorm, ice and snow

Japanese Earthquake Reinsurance Japan 1966/ Earthquake, tsunami, and volcanic

Company (JER) damage

Earthquake Commission (EQC) New Zealand 1994/ Earthquake, tsunami, volcanic
damage, landslide.

Norsk Naturskadepool Norway 1980/ Floods, storms, earthquakes,
avalanches, tidal waves

Consorcio de Compensacién de Seguros | Spain 1954/ Earthquakes, tidal waves, floods,
volcanic eruptions, and cyclonic storms.

Taiwan Residential Earthquake Taiwan 2002/ Earthquake

Insurance Pool (TREIP)

Florida Hurricane Catastrophe Fund USA 1993/ Windstorm during a hurricane

(FHCF)

Hawaii Hurricane Relief Fund (HHRF) | USA 1993/ Windstorm during a hurricane

California Earthquake Authority (CEA) | USA 1996/ Earthquake

Note: None of the above mentioned insurance programs insure public infrastructure assets or provide/finance
emergency relief services.

Natural catastrophe risk is unique due to its highly systemic nature. Since 1989, there have been
15 natural disasters in the United States alone, resulting in US$ 43 billion of insured losses, and
it is no longer unusual for the global insurance industry to sustain losses from a single
catastrophic event in excess of US$ 1 billion. The management of these catastrophe risk
exposures is highly capital intensive and it is hard if not impossible to diversify away these
exposures at the level of primary insurers. In the aftermath of natural disasters, private insurance
markets have tended to ration or, in some cases, discontinue offering their catastrophe insurance
coverage for homeowners or small business unless some sort of a risk sharing arrangement with
the government is put in place.”

7 Apart from catastrophe insurance programs presented in Table 1 below, some countries have opted for public
sector managed and financed disaster funds with the primary objective of providing ex post disaster assistance to a)
low-income households, and b) to carry out immediate repairs (but not necessarily replacement ) of damaged
infrastructure assets in the wake of natural disasters. An overview of these disaster relief funds is beyond the scope
of this paper.
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Box A 1.1 — Public/ Private Catastrophe Funding

The Turkish Catastrophe Insurance Pool (TCIP)

TCIP became operational on September 27, 2000 and is based on a separate law. Key elements of the
scheme are that it is compulsory for all registered dwellings, that the government reconstruction commitment
for such dwellings ceases, that TCIP is the sole source provider for base level earth quake coverage:and that
TCIP is:managed professionally by Turkey’s national reinsurer, Milli Re. It is also planned that the initial
decree law will be enhanced to strengthen the enforcement and hence coverage of the new system. The
scheme rapidly became the second largest earthquake pool in the world with approximately 2 million
policies. Technical specifications include the following:

L This is a stand alone product, separate from fire and homeowners contracts.

2. Based on exchange rates at-the time of introduction the scheme covered up to $20,000 per
dwelling, but there is no contents cover.

3. There are 15 rating categories based-on hazard zone and construction type, with premiums ranging
from less than US$10 to in excess of US$50.

4, Cover in excess of the limit available through TCIP is available from private sector insurers.

5. Private sector insurers distribute TCIP policies through their agency forces and collect a master

agericy commission and administration fee.

To reduce administration costs and spurious claims a 2% deductible is applied.

Claims handling is handled directly by TCIP contracted loss adjusters.

Reserves are held-in creditor proof escrow accounts, with at least 50% invested in foreign assets.

Reinsurance is purchased up to the 99™ percentile of possible losses, or approximately US$1 billion.

0. The World Bank has provided lending for initial institutional development, and reinsurance
purchases, and has also established a contingent debt facility which can be applied flexibly.

=R o

The Taiwan Residential Earthquake Insurance Scheme

Taiwan has also introduced an:earthquake scheme following a major event commencing April 1%, 2002 and
effected through amendments to the basic insurance law. The approach adopted reflects the greater level of
development of the insurance sector in Taiwan. Key elements are that earthquake insurance is automatically
included in domestic fire and homeowners’ policies, but that the purchase of the basic policy is voluntary.
There are four layers to the scheme, with the local insurance sector and the Central Reinsurance Company
taking the first NT$2 billion (US$65 million) of exposure, a government guarantee fund taking the next
NT$20 to 30 billion, international reinsurers taking the next NT$10 billion and the government budget being
exposed there after. Technical specifications include:

1. Coverage is incorporated into the basic fire/homeowners contract.

2. Coverage is for the dwelling itself, with some temporary accommodation cover but not for contents.

3. The per dwelling limit is NT$1.2 million (US$ 39,000), and a flat premium of NT$1,459 (US$47)
 applies.

4, Coverage above the basic limit may be obtained from private insurers.

Design Features of Catastrophe Insurance Programs - A survey of the 12 major national
programs reveals some major similarities.’® Most programs (1) tend to focus on providing
coverage against a specific natural hazard; (ii) tend to have a regional focus; (iii) cover mainly
for dwellings and contents; (iii) have premium rates which tend to reflect the characteristics of
the risk, with an element of solidarity involved which effectively provides for cross-subsidies
from better risks to worse; (iv) as a rule, these programs receive no direct government subsidies;
(v) mitigation is not typically a major focus, although some programs encourage retrofitting and
safer construction practices by offering premium discounts; and finally (vii) sales and servicing

% Guy Carpenter, World Catastrophe Reinsurance Market (2002).
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are typically carried out through the established distribution networks of private primary
insurance companies and their agents.

Table A 1.2 below provides a convenient overview of key design choices available to policy
makers and insurance practitioners involved in the creation of national catastrophe insurance
programs. A more detailed discussion of these design options follows.

Table A 1.2: Catastrophe Program Design Variables

Program Variables Design Choices
Management Public/ Private
Governance Public/ Private/ Mixed
Funding Public/ Private/ Mixed
Insurance Vehicle Insurance Pool/ Reinsurance Pool/ Insurance Companies
Coverage Buildings; Contents; Business Interruption
Lines of Business Residential/ Commercial (SMEs)
Rates Flat/ Risk-based/ Mitigation Incentives
Distribution Insurance Companies/ Alternatives
Retentions by Insurance Companies 0 to risk based solvency margin
Geographical Coverage National/ Regional/ Inter-country
Participation Compulsory/ Voluntary
Reinsurance Private/ Public mix

Management and Governance

Less than a third of catastrophe insurance programs mentioned in Table A 1.1 are managed by
the government, with NatCat of France and CEA of California being the primary examples.
Nevertheless, it should be noted that even in privately run programs, government influence and
control remain strong through some form of government representation on their Boards, which
ultimately makes catastrophe insurance programs accountable to the public. In most cases an
independent professional fund/pool manager has been retained to carry out its day-to-day
operations. Typically, the primary functions of the fund manager include but are not limited to
(a) collection of premium, (b) claims management; (c) asset management and (d) placement of
reinsurance. Investment functions are carried out in accordance with the guidelines established
by the Governing Boards of Directors.

In some cases, such as the Florida Hurricane Insurance Pool, catastrophe programs have their
own direct distribution channels in addition to those of participating private insurers. Most of
these entities tend rely heavily on the distribution and servicing capabilities of primary insurers.
For instance, in the case of the Turkish TCIP, the pool manager is the country’s largest reinsurer,
Milli Re, which markets earthquake coverage through the distribution channels of the Turkish
insurers. In case of claims adjustment, the TCIP relies on independent loss adjusters mobilized
by insurance companies responsible for handling respective claims. The pool managers are
typically compensated for their services with a management fee which varies widely — from 0.8
percent of the net written premium in the case of FHCF to 2 percent in the case of JER. In some
cases the management fee is contingent upon achieving certain performance benchmarks such as
a certain level of insurance penetration for the pool’s major business line.

Besides direct involvement in the operations of a pool or through representation on the Board,
government has another important role to play, to be a reinsurer of last resort. In the case of
NatCat (Figure A 1.1), for instance, the French government provides a sovereign guaranty to the
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state-owned reinsurer CCR for all claims in excess of its claims paying capacity. In New
Zealand, for EQC, the government guarantees to its policyholders that it would assume the
financial responsibility for meeting the EQC’s residual claims that are over and above its claims

paying capacity.

Figure A 1.1: French NatCat System

French Gov’t

v

. _ Unlimited
Private Reinsurers Guarantee
7\ W. CCR®
\ 4 A
. Extra-Charge CatNat
P & C Premium Decided by the government

Property and Casualty Contracts

PRIVATE INSURERS

@ CCR - Caisse Centrale de Reassurance, the public reinsurer. The French government offers the CCR a non-
limited guarantee, meaning that the government is the reinsurer of last resort.

Source: The Public Private Sector Risk-Sharing in the French “Cat. Nat System” by Marcellis-Warin and Michel-
Kerjan, November 2001.

The primary sources of funding for catastrophe pools are: insurance premium from the
homeowners joining the system; reinsurance premium -in cases when pools act as reinsurers
themselves, reinsurance coverage from their own reinsurers; pool’s own surplus capital;
assessments on private insurance companies; commercial backstop facilities, contingent credit
lines, and direct government contributions in excess of programs’ claims paying capacity.

Funding

In addition, over the last few years, some catastrophe insurance pools, such as CEA, have also
obtained access to international capital markets by issuing catastrophe insurance bonds. Figure A
1.2 below provides an example of a mixed structure of funding for catastrophe risk for JEE.

70



Figure A 1.2: Japanese Earthquake Reinsurance Program

75 638.6 1.077.4 2,787.4 4,500

(C2)
3,251.47

Liability of LE.R (A1) + (A2) + (A3) = Y 75,000m. + Y 219,400m.+ Y 85,630m
Liability of private ins. and The Toa Re.; (B1)+(B2) = Y 281,800m. + Y 85,500m

[ ] Liability of Government; (C1) + (C2) = Y 501,200m. + Y 3,251,470m

Insurance Vehicle

In addressing the inherent underlying constraints of the domestic private insurance market in
case of catastrophe insurance coverage, countries have opted for specialized direct catastrophe
insurance or reinsurance vehicles. This choice in many respects has been predetermined by the
development of the local insurance market and its willingness to retain any catastrophic risk
underwritten by the program. A combination of the two approaches is also possible, with the
Florida Hurricane Fund being the prime example. Currently, of the twelve catastrophe programs
listed in Table A 1.3, four programs (FHCF, CCR, JER, and Norsk Naturskadepool) are designed
around the reinsurance concept and in the remaining eight programs the government plays a very
critical role by providing an “implicit” or an explicit guaranty to honor all claims against the
pools, which in essence amounts to an excess of loss reinsurance contract.

Table A 1.3: Insurance Vehicles

Fund Insurance Vehicle Characteristics
TCIP/ EQC/ CEA/ HHRF Insurance Pool Lack of capacity on the part of direct
insurers to underwrite Cat Risks.
FHCF/ CCR/ Norsk Reinsurance Pool Reinsurance provided at both below
Naturskadepool market rate and with minimum
volatility in reinsurance prices
JER Insurance Company Risk spreading among insurance
companies who are shareholders of
JER and also reinsurance capacity
provided by the Government of Japan.

Coverages

While all the catastrophe insurance programs listed above offer coverage for buildings and
usually contents, only one third covered the risk of business interruption. Several of the
surveyed insurance programs also included emergency living expenses in the immediate
aftermath of a disaster in their coverage.
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While all programs offer personal catastrophe risk coverage, only a few cover commercial risks.
One of the reasons behind such a strong focus of these institutions on providing residential
coverage is their explicit social commitment to ensuring that adequate catastrophe insurance
coverage exists for the population. Besides, commercial/ industrial risks as a rule are well
covered even in the least developed markets and thus are rarely a subject of a public policy
concern. Nevertheless, there is certainly scope for extending catastrophe insurance coverage
provided by catastrophe pools to SMEs, which often are underinsured.

Rates

As the primary objective of most catastrophe insurance programs is to ensure the availability of
affordable insurance coverage for homeowners, their premium rates for the worst risks tend to be
capped at some level. Some programs, such as the HHRF and Norsk Naturskadepool, charge a
flat rate irrespective of location or construction quality of covered properties; this of course takes
the “solidarity” principle to the extreme and offers no mitigation incentives. While the
advantage of having the flat rate is its administrative simplicity, the majority of programs charge
variable rates that depend on a property’s risk zone and the type of construction. All in all, about
a half of the programs had risk based premiums and none are subsidized. On average, all
programs appear to collect enough premium to cover claims and expenses.

Table A 1.4: Rates Charged and Mitigation Incentives

Fund Rate Mitigation Incentives

TCIP Depends on the location of Can refuse coverage for new construction that is
property. non-compliant with the building code.

NatCat 9% of underlying policy (auto, Insurance companies can refuse to extend the
fire) premium. “natural disaster” guarantee to buildings built in

high-risk zones and/or built in violation of
administrative rules in effect at the time of
construction, This encourages mitigation.

JER 5.0% to 4.3% of insured value, None.
depends on location and
construction type.

Norsk Flat rate on insured values. None.

Naturskadepool

Consorcio de 0.09% to 0.25% of insured value. None.

Compensacién

TREIP NT$1,459 per policy, flat rate. None.

FHCF Premium based on location, US$10 million earmarked for funding mitigation
construction type. Premium activities.

remains constant but coverage
level changes.

HHRF US$1.50 per US$1,000. Rate credits available for roof-wall and roof
foundation clips and storm shutters.
CEA Ranges from 1.1% and capped at Depending on its date of construction, a house
5.25%. that has been retrofitted may be entitled to a 5%

premium discount.

Voluntary vs. compulsory

Most of the programs are voluntary, with only three being compulsory or semi-compulsory
(TCIP, FHCF, and JER). In the case of compulsory programs, compliance is generally low, with
around 20 percent of insurable housing stock covered in the case of TCIP and JER. Yet, the
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level of insurance penetration achieved under the compulsory programs is undoubtedly
considerably higher than under the programs with voluntary participation. In the case of India,
for instance, where insurance coverage for natural disasters is optional, the insurance premium
for natural disasters represents less than one percent of the total premium written.

Reinsurance

Catastrophic events are the greatest single threat to the solvency of insurers. Rating agencies
generally require that insurers have enough capital to pay for at least a 100-year loss event. To
attain the top rating, insurers may need to maintain enough claims paying capacity for surviving
a loss from a 250-year loss event. Reinsurance is the traditional method used by insurers to
boost their claims paying capacity, with capital markets becoming a growing source of
reinsurers’ own capacity.

A recent upward trend in reinsurance pricing (see Chart 2) has also spurred a series of
reinsurance initiatives at various levels of sub-national and national governments. Since the
insurance premium charged to property owners is, to a greater or lesser extent, a function of
global reinsurance prices, some national governments are becoming more concerned with the
availability and affordability of such reinsurance coverages.

While some programs such as FHCF, CEA, TCIP, HHRF, and Norsk Naturskadepool rely on
private reinsurance markets for their reinsurance coverage, others are directly backed by their
governments, as is the case with CCR. There are also cases when both private and government
reinsurance capacities are used (JER).

Another critical consideration in the design and management of a reinsurance program is the
level of reinsurance to be purchased. This decision has an impact on the expected survivability
of a catastrophe insurance pool, on the speed at which it would accumulate its surplus and on the
affordability of reinsurance or insurance coverage it provides. For instance, despite being among
the safest insurance programs in the world, CEA is one of the most expensive ones as well, as it
has made a decision to maintain enough claims paying capacity for surviving a 1 in 800 year
event. TCIP is on the other end of the spectrum as the Jeast expensive catastrophe insurance
program in the world, buying just enough reinsurance to survive a 1 in 170 year event, which is
on the lower end of the investment grade scale for commercial insurers.
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Appendix II: Insurance Market Economics

Insurance is an intangible and purchasers of insurance are engaging in an act of faith; they are
giving up alternative current consumption to cover the small possibility that they will suffer a
loss which is large enough to significantly destabilize their or their dependents’ future
consumption pattern. The purchasers of insurance must recognize and fear the potential for loss,
not have attractive or easily accessible alternative means of dealing with that loss, and have a
perception that the loss has a not insignificant chance of occurring. In addition, they must trust
the insurance company to still be in existence when a claim occurs and to handle the claim fairly.
Finally, the cost of insurance should not involve a significant reduction in current consumption.
For many these conditions do not exist and insurance is seen as a deadweight cost if no loss
occurs.

In addition, the market must be prepared to provide the service at a price which is less than the
consumer’s assessment of the value of removing the risk, if a market clearing equilibrium is to
exist. Another necessary condition is that the relevant actuarial and socio/ legal infrastructure
has to be in place. A general model of this framework has recently been developed by Vate and
Dror (Figure A 2.1).81

Figure A 2.1: The Limits of Insurance Markets

The actuarial conditions are the best researched and require that the risk should appear to be
random and thus not subject to the influence of the insured, except possibly in a mitigating sense
(for which the insured would ideally be rewarded). In addition, the insurer’s aggregate retained
risk should not have characteristics that invalidate the law of large numbers and the central limit
theorem (for example, having a non-infinitesimal probability of generating large losses relative

8 Vate. And Dror (2003).
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to premium income and capital) and should be definable and measurable to the satisfaction of
those pricing the contract.

Most models in insurance economics assume that the consumer is primarily motivated by a
desire to reduce the chance of lost future consumption (including shelter) according to a concave
utility function and possibly a distorted assessment of the probability of loss. These models also
assume that the insurance provider prices at a level to cover input costs, including allowances for
the cost of the capital required, which in turn is assumed to be sufficient to reduce the probability
of insolvency to an acceptable level. These respective pricing algorithms may or may not lead to
a market clearing price (Box 2.1).

Political determinants of insurance consumption revolve around issues of culture (including
religion), property rights and rights of redress, the definition of public goods and the role of the
state and of alternative risk management techniques. Until recently the state owned the major
insurance and reinsurance activities in many countries, and this tended to restrict innovation and
ultimately the energy applied to growing the insurance markets. While the actuarial and
economic limits on the definition of insurability have been gradually expanding in many
industrial markets, insurance law is often not only out of date and highly restrictive in developing
markets but also tends to favor the insurer over the insured in the event of a dispute.

In addition to the factors already mentioned, it appears that human beings are not consistent in
their assessment of different types of risk, or over time, and tend to place different weights on
severity and probability when determining their level of risk aversion. A recent econometric
study of subsidized flood insurance in the United States indicated that the existence of a recent
event is an important determinant of the willingness to buy.®? This is consistent with many
similar studies of multi peril crop insurance. The role of price is less obvious: non-life insurance
appears to have some of the characteristics of a normal good as opposed to life insurance, which
is clearly a luxury good.** For example, the flood insurance study cited earlier indicates that the
demand for flood insurance contracts is relatively insensitive to price changes, but that the
amount of coverage purchased is sensitive. Grace and others (2002) found evidence that the
demand for catastrophe insurance has greater elasticity relative to price than normal
householders coverages.

These studies are mostly relevant to industrial societies, where insurance tends to go with credit
creation and it could be argued that they are not applicable to poorer communities. However,
studies and anecdotal evidence point to a strong desire to manage risk even amongst the poor and
a willingness to sometimes pay heavily to use whatever mechanisms are available. Micro-
insurance in particular is a growing phenomenon and a number of experiments on various
continents appear to be showing some promise, although it is still early days. Even the poor,
however, demonstrate differing approaches according to the nature of the risk concerned, with
impact on earning ability and the perceived ability to control the risk being important
considerations. For example, one study shows that in Cambodia farmers are more risk averse to
loss of health (and will thus buy stand alone insurance) than they are to loss of livestock, the
other major potential catastrophe.®* Other studies have shown examples of market failure for the

8 Browne and Hoyt (2000).
8 Lester and Galabova 2002.
% Brown et al. (2000).
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poor in industrial countries, which have in some cases led to government intervention in
85
markets.

Box A 2.1 — Insurance Market Economics

The consurner is assumed to value a unit of increased wealth less than a unit of decreased wealth (the classic
utility assumption). Inaddition in the latest models a separate risk aversion model (based on different
perceptions of the cumulative loss probability, which is assumed to be independent of the utility curve) is
determined. The combination of these two curves determines the propensity to consume insurance. As
would be expected, the lower the premium rate and the greater the level of pessimism relative to the real
probability loss distribution, the greater the desire to purchase insurance.

The price at which the insurer or reinsurer will offer a risk transfer contract is based on the expected loss plus
an adequate expense loading plus a loading for the overall cost of capital at risk. Capital in turn is a function
of individual loss variability and correlation, the size of the portfolio, parameter uncertainty and-model
uncertainty.®® An alternative, somewhat more operational formulation uses the concept of a safety
coefficient, below which an insurer will not accept risk.*” This again determines the price at which the
institution is prepared to-accept business and hence the possibility of an equilibrium.

Safety coefficient = (Capital + aggregate risk loading)/individual standard deviation*¥Number of risks
This latter formulation demonstrates that if capital is in short supply then the only altematives are to increase

the number of insureds or to. modify the risk through reinsurance (if the price is economically attractive) or to
engage in more selective underwriting.

The situation in developing countries has often been exacerbated by the way in which insurance
markets have developed. Typically insurance is first consumed by the major industrial
enterprises, often under pressure from international partners applying modern risk management
techniques (airline hulls and liability are the classic example). Government and semi-
government infrastructure sometimes follow (although with varying degrees of efficiency), and
finally the inevitable growth of motor car fleets usually leads to compulsory personal third party
liability insurance. Often personal business and particularly compulsory insurance is handled
badly, with slow and sometimes corrupt claims handling, which creates the impression that it is a
tax (at best) or an opportunity for graft by government employees and others (at worst). Either
way, personal lines and small business insurance have in many developing countries gotten off to
a bad start in comparison with the development of insurance markets in most industrial countries
over the last 200 years.

8 See, for example, Peacock et al. (1997).
% The impact of uncertainty on reinsurance pricing can be substantial — see Froot (1999).
¥ See Vate and Dror, ibid., page 150, for the theoretical basis of this formulation.
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Table A 2.1: Insurance Market Development Paths

Industrial Developing

e Friendly society, farmer mutuals — full ¢ Compulsory motor insurance

trust from day one. e  State insurers subject to non-market
o Steady evolution — large mutuals, influences

industrial insurance, government e Poor claims paying record

insurers e Seen as tax
e Demutualization, market conduct law, e Poor regulation, no recourse

privatization e  Loss of trust

Given the limitations on data plaguing the insurance sector, the most useful aggregate measure of
consumption at the country level is found by charting insurance consumption per capita against
GDP per capita; these data have been recorded by Swiss Re for many years. If logarithmic
charts are used, an immediate snap shot indication of the elasticity of insurance consumption
relative to economic growth is produced (Chart A 2.1).

This points to a global elasticity of approximately 1.3 for non-life insurance (countries subject to
Sharia law have been removed from the database because of their particular and still evolving
approach to insurance). In other words a 1% increase in GDP per capita is roughly matched by a
1.3% increase in premium spending per capita. Outliers on the low side include the higher
income countries where strong social insurance systems are provided through state mechanisms
(mainly the Scandinavian countries), and a number of Asian countries, including India for
reasons discussed earlier. Outliers on the high side tend to be industrial countries with strong
and litigious liability environments or developing countries with long histories of private market
development.

Chart A 2.1: Non Life Insurance Elasticity of Premium per Capita vs. GDP per Capita

Ln Premium per Capita

0 2 4 8 8 10 12

Ln GDP per Capita
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Appendix III: Hazard And Vulnerability Models

Hazards
Earthquake Hazard Model

A seismic risk assessment of two states, Maharashtra and Gujarat, was conducted for this report,
which involved the compilation of an earthquake catalog, identification of seismic sources,
generation of stochastic events and computation of site-specific ground motion. Most of the
input data came from secondary sources such as published research undertaken within the
country by its premier educational and research institutions. In addition, reputable international
sources were used as necessary.

As part of the calibration model and validation of the model, scenario analyses of the most recent
catastrophic events in the region were undertaken. The modeled and observed isoseismals were
then compared.

Historical earthquake catalog: The historical catalog compiled by RMSI serves as the basis for
the earthquake model. The major source for this catalog is the one published by ISET.® This
catalog covers a period dating back from the history up to 1979. To meet the requirements of the
present model, a new catalog was compiled taking ISET catalog as the starting point. The data
beyond 1979 and up to the year 2001 were augmented using other sources, including USGS and
NOAA.

Study of tectonics: To gather informed data on geology and fault system of the area, the seismo-
tectonics of the regions under consideration were reviewed using existing seismic zonation in the
published research papers, Indian codes and technical journals. The fault and geological data
was obtained from the Seismotectonic Atlas of India®. The data from the atlas was processed to
prepare a detailed map of the active faults in the region.

Seismic sources: Seismic sources are geographical areas that have experienced seismic activity
in the past and serve as potential sources of earthquakes in the future. Seismic sources are
delineated based on tectonic or geophysical features and homogeneity of seismic activity. For
each seismic source, past earthquake activity was assumed to be a reliable predictor of future
activity. In a study carried out under GSHAP, eighty-six seismic sources were identified for
developing the predictive model for India. The present model adopts the findings of the study
and considers only those sources falling within the boundaries of the two states of interest and
also within a 200 km buffer outside the state boundaries. The selected sources and along with
the maximum magnitude in each source are shown in Figure A 3.1.

8 ISET, “Catalogue of Earthquakes in India & Neighbourhood,” Roorkee (1983).
# GSI, Seismotectonic Atlas of India and Its Environs, Calcutta (2000).
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Figure A 3.1: Modeled Sources with Maximum Magnitudes

MAHARASHTRA

The sources identified above are modeled by a series of line sources of uniform seismicity
distributed evenly within the area source. The total seismicity of the component line sources is
equal to the seismicity of the entire area source. Orientation of the line source is done with
respect to the main fault within the area source. The various events in the catalog were assigned
to the sources chosen for the analysis on a one-on-one basis. Small size events (called floating
earthquakes) that could not be associated with any major source were assigned to “background”
sources. Two background sources were delineated, each fully covering a separate state.

Earthquake rates of occurrence: Once the seismic sources were defined, it was assumed that
future activity would be limited to those seismic sources and follow a pattern similar to past
activity. The Poisson model is the most common way of representing the seismic activity of an
earthquake source. The basic assumption of the Poisson model is that the parameters governing
earthquake occurrence are independent of time, magnitude and space. In other words, the model
considers how often events occur on the average (average rate of occurrence) and treats the
probability of future earthquakes as independent of any previous earthquakes. The input
required for this model is the average rate of occurrence of each magnitude of interest. The
average rate of occurrence of earthquakes is commonly estimated using an exponential
distribution for earthquake magnitude (the ratio of the number of small events to the number of
large events) expressed as a relationship between the frequency and magnitude of earthquakes.

This relationship, often described as the Gutenberg-Richter relationship, is given by the
following equation: '
LogN=oa+ M
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Where N is the cumulative number of events greater than magnitude M and o and 3 are based on
a regression analysis. For each source, the constants o and B of the recurrence relationship are
obtained by a regression analysis of the historical record of earthquakes.

Ground motion: The majority of damage caused by earthquakes, especially to buildings, can be
directly attributed to the effects of ground shaking induced by the passage of seismic waves. The
estimation of the ground shaking expected at each location is therefore fundamental to the
calculation of the resulting losses. Once the parameters of each earthquake in the stochastic set
are defined, the intensity of ground shaking is calculated for each earthquake at each location of
exposure. The intensity of an earthquake is modeled from:

e the aftenuation of the ground shaking intensity, which depends on its magnitude, depth
and earthquake mechanism; and

e the local modifications to the shaking that are caused by the prevailing soil conditions.

For a given earthquake, the attenuation, or rate of decay, of peak ground acceleration (PGA) was
estimated from the epicenter to the site of interest based on the Joyner and Boore (1993-1995)
attenuation equation.

PGA to MMI conversion: Once the PGA had been obtained, it was converted to Modified
Mercalli Intensity (MMI). The MMI is a measure of the local damage potential of the
earthquake. For the same PGA, distant earthquakes have longer duration and lower frequency
content than nearby earthquakes and are therefore more damaging. Limited studies were
performed to determine the correlation between structural damage and ground motion in the
region. To convert PGA to MMI , the present study employs Trifunac — Brady’s relationship
modified while calibrating with recent events.

Local soil correction: Local soil conditions can significantly impact earthquake ground motion
and resulting structural damage. Soil maps were procured from NBSS&LUP and processed to
arrive at the soil classes and shear wave velocities within the region of the two states. The MMI
at block centroid was then corrected for the local soil effect.

Validation: The PGA/ MMI values were computed for some of the historical events at the
centroids of the blocks to calibrate and validate the hazard model. Comparisons between
observed and modeled MMIs are given in Tables 1.4 and 1.5 in Annex I for the 2001 Bhuj
earthquake in Gujarat and 1993 Latur earthquake in Maharashtra.

Cyclone Hazard Model - The model is based on a stochastic module consisting of thousands of
simulated events representative of the characteristics of the historic storms. The complex
cyclone model comprises three separate, but related, sub-models: 1) a wind model, 2) a storm
surge model and 3) a rainfall model. Each of the three will produce a hazard that can be viewed
separately from others. However, their combined effect is a subject matter of the vulnerability
model. The following three states were considered for cyclone modeling — Andhra Pradesh,
Orissa and Gujarat.

Historical cyclone catalog: A historical cyclone catalog is available for the period 1891 — 2000.
However, information on central pressure, wind speed and bearing at every 6-hourly time-steps
is complete only for the period 1956 — 2000, a substantially shorter period than is ideally
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desirable.”® The catalog was compiled by RMSI based on data and information published by
IMD, NCDC, JTWC and other international sources. The compilation process involved
sourcing, cleaning and filling the gaps by informed judgment.

Line gates: Depending on location of initial landfall of the historical storms and orientation of
coast, coastal gates/segments were set up accordingly. These are line gates of the same size,
approximately 50 nautical miles (NMi) in length, following the coast closely.

Rates of occurrence: The annual rates of occurrence of historical storms were calculated at each
gate as a ratio of total number of storms to a time window of historical data. The rates are
smoothed at each gate to account for those gates where there was no storm in history.

Cumulative distribution functions (CDF): Based on the landfall data given in the catalog, the
probability distributions of the cyclone parameters like central pressure, forward speed and track
angle were then defined. For each of the parameters, the CDF was generated separately for each
of the states. These distributions were then sampled during the simulation process to generate
stochastic events. Once the rates and distributions had been finalized (referred to as targets), the
CDFs were divided into bins for random sampling.

Stochastic events: From each of the bins, using a uniform random sampling technique, an equal
number of random samples were drawn for all the parameters and each sample variable was
assigned an individual probability. Using random numbers, each simulated or stochastic event
was associated with a central pressure, forward velocity and track angle. The landfall location of
the event was assigned randomly at a gate.

Radius to maximum winds (Rmax) was assigned based on central pressure derived from a study
by Bell (197) of Western Pacific basin cyclones as this basin has similar characteristics to the
North Indian Ocean. So, a stochastic event at landfall is finally defined by central pressure,
forward speed, track bearing, landfall latitude, landfall longitude and Rmax.

Pattern matching: Each stochastic event was then matched with a historical event using a pattern
recognition technique for its track and filling rate. The historical events were translated and
rotated around the coastline to reflect the characteristics of stochastic storms. The filling rate
was verified by equations given by Kaplan and DeMaria (1995).

The number of storms required in the model was worked out experimentally to obtain the
model’s fit to the targets and loss convergence.

Wind Model - The gradient wind field for stochastic events is defined by Georgiou’s equation
and surface wind field is based on calibration from key historical events.

Roughness: The land use and land cover (LULC) data for the three states were derived from
high-resolution 25-meter remote-sensing data available with RMSI. Based on the land use, the
roughness values were assigned with the help of the classification given by Cook.”’ The
roughness data and assessment of roughness change with direction were aggregated at block

% The relevant statistical rule of thumb is that to estimate the return period of an event, given a stable process,
requires 5 to 10 times the length of the return period.
1 'N.J.Cook (1986).
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centroids (as per the methodology in Cook (1986), chap.9). A simple tool is written to
implement the methodology, which entails an aggregation of 8 or 12 directional roughnesses
over a circular spread of 200 km.

Topography: Topographical features are not considered in the model as the terrains under
consideration are nearly flat.

Gust factor: The gust factor was determined based on the local turbulence (local roughness, per
Cook methodology).

Site Coefficient: The site coefficient is calculated as multiplication of roughness factor and gust
factor.

Historical storms reconstruction: The important historical cyclones are calibrated using the
available stations’ data. The gradient height wind speed was determined using Georgiou’s
equation (1985).

Based on the available data of surface wind speeds, the relation between the gradient wind speeds
and the surface wind speeds was worked out using regression analysis.

Stochastic storms: A tool in Excel was developed to generate the windfield for the stochastic
storms. The windfield of cyclones was computed using a simple windfield model, which
entailed the following three-step approach:

A. The gradient wind speed is obtained from Georgiou’s equation as given above.

B. Surface wind speeds are determined from gradient wind using the relationship arrived at
from the historical analysis.

C. Surface wind speed was converted to Peak gust using following relation:

Peak gust = Vs * Site Coeff

Storm Surge Model - A nomogram-based surge model developed in India was adopted to
compute the storm surge height along the coasts of three states - Andhra Pradesh, Orissa and
Gujarat. For a landfalling storm, surge height was computed taking central pressure, Rmax,
forward velocity and orientation of the track as the inputs.

Methodology: In the first step, a preliminary estimate of the peak surge height Sp is obtained
from the nomogram of peak surge for different pressure drops (DP) and radius of maximum
wind (Rmax) for a standard basin and standard storm motion (storms crossing normal to the
coast). In the second step, correction factor F for the bathymetry was obtained from the
nomogram of shoaling factors. To correct for the effect of a non-standard storm track, a factor
Fym was obtained from the third nomogram of vector storm motion. The product of Sp, F and Fy
obtained from the first, second and third nomograms respectively give the final corrected
estimate of the peak surge at a location. The mean astronomical tide is added to the peak surge
height to estimate the surge tide at coastal locations. The surge tide at the coastal location is
attenuated with distance inland to estimate the surge tide at inland location using the attenuation
function. The difference between the surge tide and the elevation of the location inland gives the
flood depth.

82



Rainfall Model - Rainfall associated with a tropical cyclone is dependent on its size, forward
speed, direction and intensity. Rainfall is directly related to a storms’ size and inversely related
to its speed, i.e. slower moving storms yield more rainfall at a point than faster moving storms
and large sized storms produce more rainfall than relatively small sized storms. For cyclones of
Indian Ocean origin, it has been observed that rainfall is more in the left forward sector for the
westerly moving cyclones, in the forward sector for cyclones moving in a northerly direction and
in the right forward sector for cyclones heading in a northeasterly and easterly direction (Mandal,
1990).”> However, this is a generalized picture of rainfall distribution around a cyclone and the
pattern can vary significantly from cyclone to cyclone. To overcome this rainfall variability
from system to system and to obtain a general picture of rainfall distribution around the cyclone
of different intensities, the compositing of rainfall suggested by Frank, whose methodology for
rainfall estimation is based on a study of 87 US hurricanes in the Atlantic.”®> The key parameters
of that model are (i) hourly precipitation rate; (ii) translational speed and, (iii) size of the
cyclone.

The above parameters were considered to model the rainfall distribution of tropical cyclones in
the Indian region as well. The hourly precipitation rates were computed considering a study of
rainfall distribution around tropical cyclones in the Indian seas by Jayanti & Sarma by
compositing rainfall data.”* The study considered 270 pre monsoon and post monsoon cyclonic
disturbances of different intensities. The study observed that for cyclones making landfall along
the east coast, the maximum rainfall concentrated in a circular region of 50 km radius with a
significant rainfall region extending up to 200 km. Beyond 200 km and up to 500 km rainfall is
observed to be too insignificant to cause any damage or to contribute towards flooding. To keep
things simple, significant rainfall region is assumed up to 300 Km from the center in the present
model. Jayanti’s study has provided the rainfall rate of tropical cyclones in three stages based on
wind speed. All cyclones with wind speed greater than 47 knots were clubbed in one category.
This drawback has been removed by considering the rain rate associated with different stages of
tropical cyclones of higher intensity. For this purpose, Frank’s study has been taken to consider
proportionate rate of rainfall associated with high intensity tropical cyclones (Suffir Simpson’s
Cat 1+2 and Cat 3+4+5) over the Indian region.

Rainfall is estimated at block centroid at hourly interval of storm progress for the period the area
is affected by significant rainfall zone (300 km annulus circle). To compute the total rainfall for
a block, the rainfall associated with each time step is finally integrated over the exposed area of
the block for the significant rainfall duration.

Validation: The model is validated against historical events wherever observed values are
available for wind speed, rainfall and storm surge. (Wind model results of peak gust wind
speeds are compared in Tables 1.6 and 1.7 (in Annex I) for two famous historical events — the
1977 cyclone of Andhra Pradesh and the 1999 cyclone of Orissa, and indicate the problems in
capturing the idiosyncratic nature of this hazard).

Flood Hazard Model - As mentioned earlier, the scope of flood analysis is limited only to
riverine floods, which cause most of the flood damage. Flooding due to cyclonic storm surge
along the coast is modeled separately and inland flash floods are excluded. A comprehensive

°2 G.S. Mandal (1990).
% W.M. Frank (1977).
% N. Jayanthi and A K.S. Sarma (1987).
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river flood model would include all components from rainfall to runoff to river flow to flood
inundation. However, considering the nature of the study and the constraints of available data
the modeling scope was limited to river flow to flood inundation.

Methodology: U.S. Army Corps of Engineers’ software package “Hydrologic Engineering
Center - River Analysis System” (HEC-RAS) (version 3.0.1) for floodplain mapping was used
for analyzing the flood prone areas including flood-protected areas.

The stepwise procedure is outlined as follows:

1. Fit Gumbel’s extreme value probability distribution to the historical annual peak
discharges observed at a gauging station.

2. Annual peak discharges for different return periods were calculated. The return periods
taken are 5, 10, 50, 100, 500 and 1000 years. These are the stochastic events for the
model.

3. HEC-RAS is run for each of the stochastic discharges to obtain water surface profiles
along and across various reaches of the river network. Suitable assumptions were made
with regard to Manning’s roughness coefficient, distribution of flood flow rates in each of
the channels, initial conditions and boundary conditions to carry out the computational
runs.

4. Using the block boundary map and DEM/TIN as inputs, average depth over block and
extent of flooded areas were obtained by post-processing the HEC-RAS results in
ArcView GIS software.

Data Requirements: The data used in this project were classified into three types: hydraulic,
hydrologic and spatial data.

Hydraulic data: Steady 1-D flow models require at a minimum, three forms of hydraulic data: 1)
stream geometry, 2) streambed resistance factors, and 3) flow/stage boundary conditions. The
river network is taken from the topographic maps and cross sections are extracted from TIN.
Stream cross-sections along the network make up a significant portion of the overall geometry
data. Bed resistance factor is taken as Manning’s n. A value of 0.35 is assumed for the main
stream and 0.1 for the flood plains. Peak flow data at river gauging stations is taken from the
publications of UNESCO and CWC to the extent available.

Hydrologic data: Since the model addresses river flow to flood inundation process only there is
no hydrologic data was required.

Spatial Data: Visualization of floods in ArcView GIS required a detailed representation of the
terrain to accurately depict flood inundation. DEM (Digital Elevation model) or TIN (Triangular
Irregular Network) can be used to develop the terrain model. TIN was used in this model for
better representation of the terrain and was extracted from topographic data.

Validation: A detailed validation at the hazard level was not undertaken due to lack of detailed
hazard data of historical events. For example, data on flood depths at different locations and
extent of flooding are required to validate the results of the model which is not available even for
one historical event. The model was only validated for flood depth at the gauging station given
the discharge of the historical event at that point. However, detailed validation was undertaken
at the loss level based on the available extensive historical loss data.
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Assets at Risk - The exposed assets considered in this study fall broadly under public and
private domains, with the latter consisting only of residential dwellings. As to the public assets,
the following infrastructure elements were considered:

1. Educational institutions: schools and colleges
2. Medical facilities: hospitals and health centers
3. Roads and bridges

Exposure was calculated in terms of replacement cost in dollars at 2002 prices. The distribution
of exposure by block, by district and by asset class can be obtained from the main study. A
quick comparison of the exposures from all perils in the four states is given in Table A 3.1 and
the same is illustrated in Chart A 3.1.

Table A 3.1: Exposure Value Summary (US$ Million)

Combined Private Public infrastructure
Assets Housing Total Education Medical Roads & bridges
AP 43,444 28,521 14,923 2,022 666 12,235
GJ 47,451 28,887 18,564 1,939 645 15,980
MR 78,141 50,158 27,983 3,639 1,089 23,255
IOR 15,059 7,018 8,041 1,915 464 5,662

Source: RMS Delhi
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Chart A 3.1: Exposure Value Summary (US$)
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Housing has the highest exposure followed by roads and bridges, education and medical. This
trend is consistent across the four states, except in Orissa, as housing accounts for over 60% of
the total exposure for the selected states. The low values of housing and infrastructure exposures
in Orissa compared to other states can be explained by its smaller population, a lower level of
economic development and, thus of the exposed asset base. Maharashtra clearly stands out in
terms of exposed value for all asset classes.

Consistent with worldwide experience, India has large concentrations of population along the
coast that are highly vulnerable to the risk of a cyclone. The results of the cyclone hazard model
suggest that wind speed, rainfall and storm surge are maximum along the coast. While
maximum wind speeds prevail in the districts along the coast, storm surges dominate the coastal
blocks. In Andhra Pradesh, 44% of housing value lies in the nine coastal districts from Nellore
to Srikakulam, which are highly exposed to cyclones. In Orissa, 27% of housing value lies in six
coastal districts from Ganjam to Balasore. However, once the proximity of the districts Gajapati,
Khurda and Cuttack (a part) to the coastline and thus to cyclones is taken into consideration, the
value of housing stock exposed to potential loss goes as high as 47% in Orissa. Finally, in the
state of Gujarat, two-thirds of housing assets are in the coastal districts.

Methodology: Assessment of exposures at block level for buildings and other assets in India has
been a challenge due to the lack of detailed primary data. As a result, the exposure values at
block level were estimated either from available secondary data sources or derived from the
distribution patterns of population at a district and block levels. The methodology for
quantifying risk exposures for the selected states involved extensive literature surveys and site
visits to the states of Orissa and Andhra Pradesh to carry out data collection and ground
validation of the model assumptions. The values for all types of exposures were derived as the
value of inventory times the average cost per unit.
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The floor area and unit cost estimates were made based on information available in event
reconnaissance reports, reconstruction reports and from the ground validation exercises. To
estimate the cost per unit of floor area, cost information from the public works department was
used as well. The results of these calculations along with the floor area and the unit costs used to
calculate the Andhra Pradesh housing exposure are tabulated below:

Table A 3.2: Housing Replacement Cost (Rs)

Floor Area |Cost / Unit area| Cost / Census house | Cost / Census house
Building Wall (Sq.ft.) | (Rs Per Sq.ft.) (Rs) (USS)
Material
Mud / Unburnt 180-250 50-80 10,000 204
brick
Stone 250-450 100-175 33,000 673
Burned Brick 575-1200 250-350 200,000 4,082
RC 750-1500 350-450 415,000 8,469
Others (Wood, 180-250 50-80 14,000 286
Light Metal, etc.)
Average Census 90,000 1,837
House
Vulnerability

To determine the degree of loss to housing and infrastructure resulting from exposure to a hazard
of a given severity, the study developed vulnerability functions covering the four states of
Andhra Pradesh, Gujarat, Maharashtra and Orissa. An outcome of this work is a set of
vulnerability functions for different hazards which show how structural damage varies with
exposure to different levels of hazard such as ground motion, wind speed or flood. This section
provides a brief summary of this work.

Methodology: Methodology adopted for the vulnerability modeling is based on available loss/
inventory data complemented by engineering judgment and competent engineering and actuarial
analyses. Development of loss functions for buildings and other exposures in India poses several
challenges. The low availability of sufficient loss data and presence of large numbers of non-
engineered structures makes the task of estimating vulnerability functions highly challenging.

Earthquake vulnerability: The vulnerability relativities between different classes of buildings
were derived based on comparison of performance during past events (mainly the 2001 Gujarat
earthquake), seismic base shear coefficients, construction quality, etc. In general, for buildings,
age and height parameters were omitted to simplify the vulnerability model. However, the
building vulnerability functions were modified to account for high-rise apartment structures
prevalent in major cities. In case of roads and bridges, the vulnerability relativities between
different classes of roads and bridges were derived based on comparison of performance during
past events (mainly the 2001 Gujarat earthquake), construction quality and relevant engineering
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studies such as HAZUS.” The final curves for both residential construction and infrastructure
were validated against the 2001 Gujarat earthquake loss data.

Cyclone wind vulnerability: The vulnerability relativities between different classes of buildings
were derived based on a component-based methodology. The relativities were further improved
upon by incorporating information on performance of structures during past events (mainly the
1999 Orissa Super Cyclone) and construction quality. In general, for buildings, age and height
parameters were omitted due to non-availability of detailed data. However the building
vulnerability functions for high-rise buildings were modified to account for their prevalence in
major cities. The final curves were validated against loss data for the 1977 and 1990 Andhra
Pradesh cyclones and the 1999 Orissa super cyclone. Vulnerability functions for RC and Brick
buildings with different roof types and the respective general vulnerability functions are shown
in Chart A 3.2. It was assumed that roads and bridges are unaffected by winds during a cyclone.

Chart A 3.2: General Building Vulnerability Curves
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Storm surge and rainfall vulnerability: To avoid double counting of losses due to wind, surge and
rain sub-perils, the cyclone model assumed that surge and rain perils affect only that part of a
structure left undamaged by the preceding winds. Also between surge and rain, surge affects a
structure before rain. For loss validation purposes, the surge and rain losses due to cyclones
were segregated from the overall loss figures by making reasonable and logical assumptions.
The vulnerability relativities between different classes of buildings were derived based on

% FEMA'’s Standardized Earthquake Loss Estimation Methodology.
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information from engineering studies, performance during past events and construction quality.
In general, for buildings, age and height parameters were omitted to simplify the vulnerability
model. It was also assumed that rainfall-induced damage is caused by post flooding only. Also
both intensity and duration of rainfall have been accounted for in the vulnerability model. The
model assumptions used for infrastructure, wherever relevant, were similar to the buildings
section described above.

Flood vulnerability: The vulnerability curves based on depth of flooding and vulnerability
relativities between different classes of buildings were derived based on comparison of
performance during past events and construction quality. Similar model assumptions for
infrastructure were used. The final curves were validated against loss data for the 1986 Godavari
(Andhra Pradesh) flood event.
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Appendix I'V: Eleventh Finance Commission: Chapter ix — Calamity Relief

CHAPTER (X

CALAMITY RELIEF

.1 Para 7 obour terns of relerence reulres us 1o revisw the
faisting scheme of Calswity Reliel Fund {CREY and to make
Appropriate rcommendations therson. The schame, introduced
By the Ninth Comemiasion (Sassnid Regar), ia designed to anable
the States 1o manage and provide for calarmity reliof on et own
by drawing upon 1he resources available with  und consiuted
for that purpose segarately for each State, mmmma
Santribsdions to each State CAF are roquired 1o be madg biy the
Cenlre and the convemed State in tha praportion of 7525, The
scherme further provides fot an accumuisting bialanse with the
Provise hat i there is any unutilisad amourt et at the endof five
years , itwould Lg avadable lor sugmenting the plas resaurces of
ihial S1ate. On theother hand, ifisparmissibla wvierBe scherme 4o
Sraw upon & percertage of 1he riest vesr's Contesl assistanne, | 7
becwme nacessary 10 tide aver the wautbiclaney of reeources n
the CRF I any particular yesr. The CRF disptinsed allogsther
with e fequirement Lnder pravicds Caamily reliel schames of
manlaining “Margy Money', submitting 8 memoranda 1o e
Central Gavernment for detesmining thy cailing of approved
axpernchiura fwhich eniithed the Stales ts the Contral assistance)
and taseipt of assistance in thy form of bans 8nd grants. The
Centig's contibution o the GRF of a Stalg is now enjrely in the
Niature of & grang,

9.2 Whike recommending theconstiution of & CRF, theNintg
Cammission noled certaln daticiencias in the exigling meherms,
They thought it tented to Broowsge the States o preguont
wdlated claims with the expectation of racebedng & higher Central
axsislance,  Moreover, the mesits it e wake of i
calamity were far from satisfaciovy, Further, 10 owercome he
procedural dolays In sanclioning, releasing and daplovieg the
seshgtance for carryieny oot the actual rofief works the Nith
Sommission recommendad the eonstitution of s CRF irom which
e concered Stale could draw fends ag 16 noed srose for
g same.

B3 In detenmining the size of the CRE snd the annual
contributions to it the Ninth Comiysssion followed more o less the
same hasis as adopked by ths previous Commissins. | ook the
Sale-wigs avarage mhaoeiﬁngzm!emmdlrxxoappwwﬁng
the ten ysars anding 18BA-62 ax the amoi which shoukd be
avaliable Yor refied in the raepecsive States, The Yol of all the
States aggrogated w Hs. 804 orores. iany regionfaced a calamiy
of 'rarg Sovesnty’ the Centre was BRpEChed 1o lake appropnate
atlion a5 the sAuation demanded and incur the NeCessary
Brpandiiute. The Commisson did nol dafine what constifted
are Sty

94 Boat States have awpresend thomasives it favour of
conlinuation of the esisling schemwe, atwdt, with oy
miaditications Bare and thees. dament; and Kashmir, Kagatand ang
Tripura have pleadad that ey should be compiediely axeimpted
friven making sey sorrbution towards the ORF. Assarn has slated
el deficit States should be exempled fom making any
condribubions to CRF and Madtsya Pradesh has Suggested folal
exemplicn tos backward Swies. Orisse, Arunschal Pragash and
Himachal Pracash have suggested wothicion in e sharm of

Srsns trom 25 per centlo 10 percent. A mumber of Staies have
asked tor adusiment for inflation. Gujara) hes slated that the
WWMMMBSCRFSMWMHD]UMMI inflation overthi
Tast tar ey dovl of subbaquiant yearswithinthe fme ftame oi the
Tenth Commission. A similar plea bas beanmade by Rajasthan,
Rajasthan also joing Madhys Pradesh, Waharastirs, Gularat and
Kerale n suggesting that the achual axpendtyre, and not the
appcoved oifings, should be laken ints accoun far workitig out
the size of the CRF . Mizoram is more specific and has ploadad
that #ll expendiiure incursed i connection with nawral calamities
and sot anly these booked Lndor the Major head 2245 Natural
Calarnitios” atunsd be takin into actoot. Tamil Nadi has shites
Mltwasnmmnwm@lammumnummﬁm 8 hstosies)
basis aecording fo the sxpendiiurs coilngs spproved by the
Cenlra in the period 197980 1o 1988-89, a3 this higtorical Jreny
failad 1o take violo of tha current prica kevelg,

95 A pumber of States have mised objections agaiist the
Investmant pattesn iaid down Kor svesiments out ot e CRF. The
Finance Mnistry hais laid dows thal this accretions ko the Eumng
should ba frvested in the tedowing manwier ©

8 15 peretatin Gevt of Indis segourities.

b 25 pes cont in 182 days Troasury bills.
2} MW per centin Siale Govt. seauritioe,

& 12 per conlin Public Sector Borvds/imits,

8 25 per cank Yo o maintained as daposils with Publi
Sectos Banks | PSR

15 por cool to be mairtaioed &5 dotalts with State
Couperative Barky (S0

B8 Pusiab is one of tha lew States wiich fas actuagy
erested  soparate (und and ¥ found Mt the purchase of
seounitieshonds wes 2 firne-CoNSUmIng process which tendad to
negata the objective kid dowin in the origival scheme, Rajasthar
hass:aMM&westmmtamdouha(}thhouﬁdmbshsldma
fong-testr binsts anc that too i a basket of sacurities tha sale and
putchage of which has to ba efiscted in Ihe bpan market. Hargana
has pleadod thal the entireamount avahibie should be daposited
in a fixed depositisom deposit - Assam hes suggastad that the
procedure lor investment of funds may be made sénplar with
Grester readom jor investment in profkabile avemess,

97 ﬁsmg&mwmkhw'mresm:ﬁyﬂmmmw
mmmmmmmmw:nmwm:mww
viiagesipuopla alscted, quaniem and axtent of reaet and gimiiar
othar tgctons. Andhira Pradesh has oited the case ofthe disastrous
Sycions which docured on St May, 1290 and resimed in
uhptecadantad loss of ife and property for which no aodiionst
Sssizlance wan gven: f hus suogestod that standary criteria
sﬁm‘uwevﬁuﬂmmdﬂefmg ‘s seventy. Tamdl Niaks has
Biated thal though & suttered an unprecadantad calamity i 1942,
oo specisl el was fodhooming Bnd a5 sueh the
tecommendalions of She Nih Finarts Comrenission cannst be
s&ld to have pewvided a durable smangsmed for such mational
disastors of unprepedentied soveriy,
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98 The Ministry of Financs, on e omer hard, has siabed
that the schame recommendsd by the Nimh Commisgion is
Avaniageows o the Siotes a5 the Candral contibiution is rumw
entiraly in e form of grasks and the Statos left fres v manage
hveir alsirs i thelr own discretion. Thi Mintstry hos aiso oppossd
the iors of the State Govsrements for a change in the
Investmens pattorn of the hund, lest the Dalances in the fund may
et be gvallsbie when resded They haws argued for the
cordirnaation of the present arrengamen,

9.9 Wahave also receivediihe comments of the Department
of Agriculture and Codperation of the Mimsiry of Agricutiure
#ho Nave Depn aesigned & nodal rale within te Government of
IS for eversaping the eperalion of CAF. Thay have reporied
that the rasponae of the State Bovemments to aquests by them
for information lor purposes of mordofng has ok besn
srccneging, B the Stakes socorded very low importance to the
subimission of aty informasices 1 e Cenine Inthe abgenceof any
addeicnal mnetary assistance which coutd Bow basied o Hhaes
communications, They haveobserved thatin the absenceiol cias
guitefines being prascibed, the States have tended tochargs ko
the CRF all types of axpenditure, inchiding some ordy ramolely
related to calanity relled, auch as officeexpenisasatthe State vl
ard construclion of new flood peotection woks and
ambankments. Thok spectic comments megiding the role of the
Govermmart of inda under the changerd stensHo 20 a8
folows:

®,.in @ vast eouniry o ours, sry calamity with subsiantis!
advarse impest invotvedt the invoiverant of the Cenfral
Government as well (but) the scope: of giving expression to
tha concems of the Conttal Government in concrete isnmms
hiae been significarly reduced undar the new arangsiman
based on Ninth Finares Commission's ncommendstions,®
Thoa ekabact that the Contre e recetvad 50 Memorands lor
aduiional Cerdrad assistance betwean Juna 90 and May 83
roganding maanel calamities thal, sccording 1o the States,
rpgiuited 1 be hardid at the national kevel.

810 The Degetmant has suggastod thal tha States CRF
eholdd e sharad batwein the Caribral snd the State Govanimant
in the: rakie of 50:50, and th S i for fiing the amount of e fand
should be tes average of the actus! sxpendlture on religf
maasures during it (st four yeans o the exieting stale compus;
whichavar is higher, Tha instalmants of Contre's $hareol the CHF
may be relessed by the Minigtry of Finants o the

of the Dapasmeont or the subrission of
utiisation reports by the Siates. The axpendiure (rom the CRF
should be incurred on e basls of guidelines framed by the
Gevsmmengofindia inthisregard. i the funds sualalte undecthe
CRF arsnotsufikient to meet thasiustion in the wake of anatiursl
calamity, additional funds should b mads avalisble by the
Caanksul Govemmert on the basis of the recomwiindations of the
Cantraitaans 10 ba depubed lor this purpose and thede aciditivaal
requirsments shouid b shared betwesnihg Contral and the State
Bovemmonts In the ratio of 31, The Depaitrent hes also siated
it the Cantral Govemmant wolld make an S provigion of
adoquate funds in addition fo the Cenire’s share oF CRF for
Mmeating thewe aiitional sequiraments.

917 Thave is nearunanimity s tite partofths Stafesthai e
prasent armengenent should be continuad, even thaugh cartain
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esurvaiinns were sxpretsed by one o v Siades theing
dstussions, In the light o the tact that aimast alk Siates have
aghnd for theconbinuance of the eXssing schame and the Minisiry
of Finanee have alan supgested that sutlician Gme sholid be
givan for thay schme to b cpatations¥ised, we do not congider i
nexassary 10 changs the present scheme or the pattem of e
Centra-State contribistions bo i

BT Thers Is some substance in the cbservalion of the
Depanimant of Agriculture and Cotperstion that the practcs
regarding tharging of Sitarent types o expanditume o the CRF
Isas not boan uniform amung the States. Whie acknowisdiing
thet there 3 room for imor-Stebe variations in Beme of relisf
expanditure, depanding upon ool requikemants, thers s
nEvErEheipss Snesdio evoive an Alkindia amevwork, Togive one
instanca, iwould be mwidicus ¥ ong Slata gives Fs. 10,000 ex-
graiia payment for the loss of e, s anather gives Rs. 1,00,000.
Adheroncs o ceastain binad paramaters may who be necusssiry Io
withstand undse heal pressured. Successive Corwrisgions
hewve, while noting tha wrying capacity of dliaren Btateg 10 o
e cost of calamity relief, dise Mressed the noed o swoid
urwarrariad snd wasteful expandinrs.

%13 W, thorefore, recommend that e Deparment of
Agricutiure and Coopeeaiion of the Minisiry of Agriculiore should
&8 up B commities of tgperls and representalives of Siale
Bovertmanis 1o frame common giikbeling i renand i the 2ems
ard thair miss and nomms, thad can be dediked jo the CRE. The
State comenitines will ten work out the detalis for thal respeciive
Sintex. In audiing e sapenditure fom the CRF it should be
onzurd At e desigrintod items Alons are sharged to the fund
and the nores are chaerved. We are.alsa in agresent with the
Finance Mnisity that « separate fund outsiie he Public Account
et be treated so that the Lakwss in e funt e avallable
wihon nasdod,

9.14 Anciher issue raised by seversl States s that the
guanturiof the CRF shoul be based onan aversge of the actusl
sapendiitura incomed by thee 6o nstural calsmilies over.a given
parnisee of yerrs and nat on the basis o osilings of sapanditure
approved by Gowsinment of indka. Howdver, the States have
clakmed sxpendim booked under a vadety of Heads as baing
expandiure relating tosalamity roiet, inihe cass of othar Heads i
is dificdt to distinguish between openditure oured in
cannection with calamity rotial and ofher posmal sapenditure
bocked to thowe Heads, On e oter hand, expendione s
various Minor Heat suth as gratuitous reliel, supply of fodder,
diritvking water, wetatinary sare, housing eic, is subsurned unde
i MajorHaad 2245 -Natrel Calamilios, whsshean tharebors be
Justifiatily taker o mprasantitie axpendiure of State Gowemment
on all retisf potivites. We s, iharefore, of 1he Wew thet the nyost
Appropriate and obiectva siancer of assessing refial axpendiune
Tt ol it omount oy the axpersEre booked o Msjor Head
2245 Hawrel Cotarmifes.

915 Windo, however, fully sharathe Stades’ rdsgnings with
eapard 1o the factor of inflion which may not have been suitably
arcammodaied In the prosart dispansalion. Wa have taken Into
Beenutst e sverane of the aogrogeie of celigs ol expendiure
forthe yeses 1983-84 10 186880 and thearmaun of caepnity sedel
und for the years 1990-91 1o 1992-93. The amourt soworked out
Tiw sl the Startea, hasbasn schustad focinflaion upts 1604-05 and




thersafier al gradubed rates with the same elasticty as for other
rioteplon resenue expandiure Up 1o 19992000, The amountthus
worked outfor sl Stabes tor the parind ol cur Repontis Re.B304.27
croras a% at Arnexors X1, Cut ol this, the Cenlye will be requlned
w0 contibite Hs4720.18 Crores | 75 per oe) and the Siates
5. 1576.08 crones (25 per cent). The share of the States s beae
nohasod i el axpendituiy estimales, W accmidingly
recommend the condinuation of the current schenié of
Calamity Pisiied Fund with moditicationa. The mal leatures of the
maxifisd scheme wilk ba as follows:

&)  Theconkduillon of the Centre and Statos o the Calamiy
Aeliet Fund shell be as & Asnexurs 1X.2 and IX3
raspectiedy,

B) The CRF should be heid cutsite the Public Account of
e Stabo i mannss to be prescribed by the WSinistry of
Finanes a8 sxpiained naxt. Balor relaasing the amount
dua inany year, Minigtry of Finance shall ansure that the
Conirsl contitudions relessed in moriier yetrs have
been credited to the CRF,

) The existing scheme for the 'Constiufion and
Adivsirasion of the Calarmity Retisf Fund and
inveetment thorefrom', issued by the Ministry of
Financa, shauid ba modlisd 8o as to provide Sexibility
in the cheice of avenues for iovesiment Sudiedt 10
ansuring secwity and Squidity. Holding the funds
antiedly iy 2 nationalized beank shoukd be vonsidersd by
the Finance Ministry. The Minkty shoald tirculae &
rudified soheme alfer consulling the States by S0th
June, 1995.

d} Thabalance In this fund wil be availabletothe State at
the e of the iftth yoar or thersaltur for being tsed 3%
resource for the next plan.

o) The Siste Level Commites constiiuted wider the
sxisting scheema shall dacide on al matiers connedied
withee Tevarcng of the ralied axpandiiura sules! 16 the
genosal Quideines fesuod Ly e Unian Agreutiure
ASimdstey in barms of para 915 ().

0 it is found by e State Lovel Commitiee [constmmad
ey the sodeling scheme) thet in & padicidar you, the
amours required is mone thah the sum svallable in the
CHF , It may deaw 25 per cant of the funds dus 1o the
State in the iollowing waar Trom the Cente, 0 be
acdjinted agairst the duse of the subsequent yaar, Tha
Ministry of Flnance may consall the Agriculiure Minstry
before making such. gdvance relaases, The Cental
Govesnmind may, st #s disceetion, aiow a higher
percentage of advancs from the Statws enilement in
tbanext yaar,

gl Pedodic inlormation rnefating 10 axpandiiics brom the
CRF and relief cpemtions may be sclieciad by the
Dapaniment of Agricdiure from the Stale Level
Commiteas of the CRF

n}  Thepresent arangement for co-Crdinating tetisl work o
e Caritng i the Ministry of Agrcuiture may continue 50
that tha assistance o Defence Fomes, Rollways a5
also supply of sonds, ote., which may be requitedin lime
of natur catareites could be co-ordinated.
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A Committes ol expens, ant reprasenintives ol
Simes, may be set up by the Minkstry of Agriculture fo
draw up o list of Hens, the axpencdium on which alans
whibachargaabietothe CRF , Thiz shouidbe doney st
Apsil, 1985,

B Tha neems lor the amounta thal can be given oc gpent
under sach of the sppraved iema ba prascibed by
e Stade Leved Comimitipes. This should be done by
30th June, 1865 The norms 8o fxed should be
communicated kyihe Union Ministry o Agricuitine, Thay
shoudld chack the norme and, i thay ara significantly out
ol line, modily them

K} The Accountards Genaral shauld hen ba instructed 1o
soa that oaly expenditus on the lems approved by the
Mirdstey of Agriltuse fs bocked 1o the Haad 2245 -
Nutural Calamitias. The Minisiry of Agricattves mimy
monitor whether s State is adhanng to the noms
preacritied by s own Comemites.

916 Losily, we consider how t degd with ¢ calamity of rare
sovacly. Betwedn June, 1890 and Maey, 1533 the Centeal
Govemment la reported 1 have received thirly memoranda froew
the States clalming addiional Central sssistances on the ground
thiak they had siporisnced a calwnity of raeseverily, Whileitie no
it trug shat the country has been sparad the agonies of the
type wilnessed during the severs droupht in 1686-87 and 1987~
88, which afteckad Rujacthan and Gujaral, neverthelssa, ficods
ad drought ol varying Intensity end magnitude have continued to
foo wxperienced in various parts of The Dountly Smost every yaar,
Fram time 1o §me cadamities of such a severlly may ooour in
various rejgans thist s States aro not abie 10 manage wih their
onn CRE. A sucly imes the Cantrel Govertiment oust be in g
position to come tothe rescue of fe State and organies iekefon a
national scale,

.17 Wa have consldered the issue carsfully and are of the
vigw thad a calsmity of rn Severty would necessarily have io'be
adiudged on a casa-io-case besis taking into account, inter akia,
the kvsnsity and magnitude of e calamity, level of reliel
amsisiance needad, the capacty of tha State io fscide the
problsm, ite altematives and flawdbility aveilable within thi plans
1o prondde succour and reliel, slc, Any definliion beisisa wath
Insvmcuntable difficulties and & lkaly b be coumer
productive,

918 Once a calamity isddemedio be of rans saverity & raally
ought 10 be daalt with as & naiondl calamity recuiring asaistance
and support beéyond what is envisatied i the CHF Scheme.
poes without saying that addiional assistance from the Cerire
weatid be required. But thenations| dimansions of sucha calamity
eanbe brought out only sl Siates slve come lothe succoue of the
affected State. in aciu fact this has been happening in the past
whan many Stetes did sxtend suppor 10 v atfectar) Stake bathin
terms of inandal grants and by sending maternal belp and Ieams
ol dociors, ele. We would ller 1o place this urge for nationel
aoikiarlty In a moment of distess on a mose formal basia in our
scheme, We, thanelore, propose thal in addition to e CRFs o
Siates, a Nabional Fund for Calamity Healisf should be-created 1o
which the Contris s the Siates will subiser@e and which will be
managed by a Nations! Cateily Refiel CommiMee on which
both the Cenire ard the Stakes would be represented. This fung




will be for deafing with calamities of rare severity and will be
managed at the national level by a sub-committee of the National
Developmant Counell. This committes headed by the Union
Agriculture Minister could comprise the Dy. Chairman, Planning
Commission, and two Union Ministers and five Chisf Ministers 1o
bs nominated by the Prime Minister anrually by rotation. The
Department of Agriculture should provide the secretariat for this
fund . The nomination of the Chief Ministers should be dons in
March of each year for the next financial year.

8.19 The National Fund for Calamity Ralief (NFCR), will be
oparated by the Ministry of Agricultura, Government of india
but it will be maintained outside the Publie Account of the
Govamment of India a3 recommended by us for GRFs of Stales.
The Ministry of Finance will prescribe guiialines tor this as we
have recommended It should do. in the case of the GRF, The
accounts of the NFCR shall be audited annually by the
Comptroller and Auditor General. The admissible Hems of
expenditure, norms efc. for thia fund should be worked cut by the
Committes of Exparis which we have recommended above fora
similar purpose in the case of CRFs.

8,20 The gjze of tha fund wouldbe Rs.700 crotes, tobe buitt
up over the period 1985-2000, with an initial corpus of Rs,200
crorasto whichthe Centrs would contribute Re.150¢rores andthe
States Rs.S0 crores in the proportion of 75:25. In addition, for
each of the five years from 189596 o 1983-2000 the
contributions of the Centre and the States would be Rs.?5 crores
and Rs.25 crores respectively, The contrbution by both the
Cantre and the States would be made annually n the beginning of
the financlal year. Contribution of States inter-se would be in the
same proportion as their estimated total 1ax receipts dfter
devolution. The share of each of the Siates, as indicated at
Annexure 1X.4, has been included in the reassassment of
expangiture of the States.

9:.21 Wa hope that with the settingup of the National Fundfor
Calamity Relief it would now be possible to tackie calamities of
rare severlty more effactively . What ie more, we hops that the
systern recommended by us would also help create a sense of
national solidarity in a common endeavour which wouid then
ablde beyond the period of distrass.
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Appendix V: Hedging Catastrophe Risk Of Residential Mortgage Loan
' Portfolios

Overview: Mortgage lenders without any risk management program in place on their portfolio
of loans are affected by losses arising from catastrophic events. We first demonstrate the
potentially serious effects of a natural catastrophe on an unhedged mortgage portfolio, including
lower credit rating, loss of equity, and insolvency of the lender. We next discuss ways in which
lenders can minimize catastrophic losses by preparing for these events.

Natural Disasters and Homeowner Insurance: Natural disasters can have devastating
consequences including loss of life, property, jobs, and businesses. The cost of managing these
events puts fiscal strains on government budgets, often leading to (or increasing) a budget deficit,
particularly in smaller, developing countries. Homeowner property insurance policies do not
generally include natural catastrophe coverage; additional coverage needs to be purchased for
catastrophic events such as earthquake, flood, and cyclone. We use an example to reveal the
potential scale of natural catastrophe related losses to a mortgage lender, and demonstrate that
lack of catastrophe insurance can lead to homeowners’ loss of equity and have severe
consequences on a mortgage lender’s portfolio.

Consider a scenario with one mortgage lender, ABC Bank (“ABC”), which owns a portfolio of
US$100 million residential mortgage loans in a seismically active region. The makeup of this
portfolio consisted of loans originating in the last 25 years. ABC did not have any risk
management program in place and assumed full portfolio risk, including that of natural disasters.
Because ABC did not require borrowers to take out earthquake insurance, borrowers did not
purchase any. In addition, a disproportionate number of properties (70%) in ABC’s portfolio
were located in the high risk areas of the region. ABC’s underwriting policy allowed for a
maximum three month delinquency period for the lifetime of the loan, after which ABC could
proceed with foreclosure. No major catastrophes had emerged in the region in the last 25 years
and ABC’s portfolio had not suffered any losses.

A major earthquake with high intensity hits the region causing extensive property damage. 2,000
borrowers who incurred losses less than 5% of unpaid principal balance (UPB), stayed current on
their mortgage. However, a number of borrowers out of the remaining 3,000 became delinquent
in their mortgage payments; though after three months a few borrowers resumed payments, the
rest defaulted on their loans. During the three month delinquency period ABC lost both principal
payment and interest income on a substantial number of loans.

ABC portfolio pre-event average Loan-to-Value ratio®® (“LTV”) was 80%, but the extensive
damage to properties made the post-event LTV jump to 190%. The substantial number of
defaults on ABC’s and other lenders’ portfolios in the region increased the supply of properties
in the market. As lenders tried to liquidate the repossessed properties, buyers became scarce and
the real estate market dropped by 30%.

ABC tried to raise funds to keep its business solvent, but there were no willing lenders in the
market since ABC’s credit rating had deteriorated and dropped significantly following defaults
on its portfolio. Because of its poor credit rating and lack of sufficient funds, ABC could not

% Ratio of unpaid principal balance to property value.
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restore the properties or wait for the market to stabilize. ABC had to sell the properties at rock
bottom prices to recover some of the losses.

As mentioned earlier, ABC portfolio had a high concentration of properties in the high risk areas
of the region. The heavy concentration of portfolio in one region made the loans riskier than a
geographically diversified portfolio, which would have spread the risk. The portfolio was a
mixture of loans with different maturities, anywhere from one month to 25 years. Table A 5.1
compares and contrasts the impact of high, moderate and low risk concentrations on a portfolio
of mortgage loans. From Table A 5.1, one can observe that although an average LTV of 80% is
reasonable for a portfolio of mortgage loans, ABC would need a risk management program to
sustain its business after a natural catastrophe. ABC should have determined its risk tolerance
and established a policy where no more than a certain percentage of loans were concentrated in
one region.
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Table A 5.1: Assumptions and Calculations for ABC Bank

If Post Event LTV 2120%, Borrower Defaults

Land to property Ratio 60.0%
Portfolio US$ 100,000,000
Number of Loans ' 5,000
Average Property Value $25,000
Average UPB $20,000
Land Value $15,000
LTV 80.0%
Number of Properties with Damage <5% 2,000
UPB of Properties with Damage > 5% $60,000,000
Properties in High Risk Area 70.0%
Properties in Moderate Risk Area 20.0%
Properties in Low Risk Area 10.0%
Post Event Property Depreciation 30.0%
Post Event Property Value $10,500
Post Event LTV 190.5%
High Risk

PML Concentration Factor 10.5%
Post Event Default 30.0%
Default Due to High Risk 21.0%
Gross Loss $12,600,000
Foreclosure Revenue $6,615,000
Net Loss $5,985,000
Moderate Risk

PML Concentration Factor 7.0%
Post Event Default 10.0%
Default Due to Moderate Risk 2.0%
Gross Loss $1,200,000
Foreclosure Revenue $630,000
Net Loss $570,000
Low Risk

PML Concentration Factor 3.5%
Post Event Default 1.0%
Default Due to Low Risk 0.1%
Gross Loss $60,000
Foreclosure Revenue $31,500
Net Loss $28,500
Total Net Loss $6,583,500
For simplicity, we ignored lost interest income, cost of carry and foreclosure expenses

* If damage is <5%, borrower does not default ]

** Factors are based on estimated Gujarat PMLs for high, moderate and low risk concentration

Solvency Issues of ABC: ABC incurred US$13.9 million of gross losses, and was able to recover
US$7.3 million from land value of foreclosed properties. ABC was unable to maintain its 8% or
US$8 million regulatory capital requirement based on the Basel Capital Accord. ABC was
forced to raise funds to cover a shortfall of US$6.6 million in losses, which proved to be difficult
due to its poor credit rating as a consequence of defaults. Despite earnings of US$3 million,
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given the regulatory capital requirement of US$8 million and net losses of US$6.6 million, ABC
became insolvent.

Table A 5.2 illustrates that even with an average pre-event LTV of 50.5%, due to the post-event
scarcity of buyers and decrease in land value, average post-event LTV would have increased to
120%. ABC would have benefited from borrower paid earthquake insurance coverage and
minimized losses.

Table A 5.2: Pre-event vs. Post-event LTV

If Post Event LTV 2 120%, Borrower Defaults

Average Land to property Ratio 60%
Portfolio US$ 100,000,000
Number of Loans 5,000
Average Property Value $39,604
Average UPB $20,000
Average Land Value $23,762
Average LTV 50.5%
Average % Property Depreciation 30%
Average Post Event Property Value $16,634
Average Post Event LTV 120%

Preparation for Catastrophic Risk and Loss Minimization: We now recommend methods to
help lenders manage portfolio risk and minimize exposure to low frequency-high severity
events. To ensure that layers of risk above tolerance are transferred, to the extent available,
lenders should either require borrower paid earthquake insurance coverage in their underwriting
practice, or transfer this risk via insurance or capital markets. Lenders should conduct studies to
have a better understanding of the inherent risk in their portfolio. Freddie Mac, an agency
investor in the secondary market, requires condo owners in California to purchase earthquake
insurance based on the risk level of the area and zip codes. The risk level is calculated by
applying the Earthquake Insurance Requirement Matrix prepared by Risk Management Solution,
a risk modeling firm in California. Lenders/ investors who do not have this requirement in
California may end up with riskier condominium loans on their portfolio.

Risk Analysis: Lenders need to understand and analyze risk of their portfolio. The key to any
analysis is accurate and up to date information on borrowers and on properties (such as type, age,
proximity to default lines, and current market value). LTV determines the value of borrower
equity, the difference between the market value of property and the unpaid balance (UPB). The
market value of a property updates LTV, which is the main driver in the borrowers’ decision
whether to default. The higher the LTV, the likelier the borrower default. However, in some
cases, borrowers with high LTV may not default due to psychological attachment to their
properties and separation from home or community. Estimated post-event LTV enables lenders
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to make a sound assessment of potential losses. Information on borrowers allows lenders to
conduct annual forecasting and sensitivity analysis using simulation models.”’

Modeling Risk and Methodology: After a catastrophic event the following chain of events lead
to lender losses:

To assess risk of a portfolio, simulation models subject it to stochastic analysis by randomly
applying two million events, such as earthquake, to each property with different severity and
frequency. The model calculates probability distribution for each event to estimate property
damage and translates it into dollar losses. Post-event borrower equity, the measure of equity
left in the property, is derived using post-event value of property and UPB. The borrower may
decide whether or not to default based on his equity. To assess the likelihood of borrower
default, historical data is used to develop a default algorithm using post-event LTV. *® % These
default probabilities are then applied at the loan level to estimate losses, given the severity of
damage to property and the resulting post-event LTV. Proceeds from foreclosure are estimated
and net loss to the lender is calculated.

The output of the analysis serves as a guideline for lenders in measuring annual expected losses,
probability of loss exceedance and PMLs.!® '  These measures enable lenders to take
corrective actions and select a PML consistent with their risk tolerance and objectives.

Lenders account for loss of income such as interest income and administrative cost due to
foreclosures. Contributing factors such as the state of economy and interest rate movements are
taken into account, since these are additional factors that influence a borrower’s decision whether
to default. Home price and interest rate sensitivity analyses prepare lenders for any potential
downturn in the housing market and allow them to adjust the market value of properties
accordingly for any depreciation or appreciation. For portfolios concentrated in one region,
lenders should keep abreast of economic conditions at both the micro and macroeconomic levels.

Lenders can either restore and sell the property, or sell the property at its post-event condition.
After a catastrophic event, in a depressed market and with a scarcity of buyers, lenders may have
to write off a significant portion of their portfolio due to property depreciation. For defaults
following a major catastrophe, cost/benefit analysis should be performed to examine the viability
of restoring properties; in some circumstances a lender may not be able to afford restoration
costs and has to recover losses based on land value alone. In situations where borrowers cannot

%7 The lender can either develop the model internally or hire a modeling firm specializing in catastrophe analysis to
conduct the task.

% If such data is not available at the regional level, the lender can use data from other regions with same
characteristics.

% E.g., assumption for default algorithm of ABC: if LTV >120%, borrower defaults.

19 Annual expected losses = UPB x T (Frequency x Severity) /  Frequency.

191 probability of losses exceeding certain loss thresholds.
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make payments for a short period of time, the lender may consider other alternatives to prevent
default, such as a workout plan to allow borrowers to delay payments or provide additional loan
to the borrower for restoring the property.

It should be noted that a mortgage portfolio is not automatically affected by damages/losses to
properties after a catastrophic event. For a mortgagee to suffer losses, the default should follow
damage to property, and the mortgagor should be unable to make future payments. Having
information on other assets and credit worthiness of the borrower will enable the lender to make
a better assessment of the borrower’s potential likelihood of default. Mortgage default is usually
the last option for the borrower after exhausting all other assets.

The risk curve in figure 5.1 shows probability of exceeding specific losses. Lenders use
probability of loss exceedance to decide on the layers of risk to be transferred.

Figure A 5.1: Risk Curve
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Risk Management Alternatives: Risk modeling is a fundamental and effective tool to use
when deciding on mechanisms to manage risk. Lenders should manage expected losses and
finance or transfer risk above their tolerance, in accordance with their objectives. Risk tolerance
of a business usually depends on a portion of earnings that shareholders are willing to lose.

If losses are covered under borrower paid catastrophe coverage, the lender should consider
indirect counter party risk, that is, the credit worthiness of the insurer. Where borrower paid
coverage is not available, lenders may decide on an option that transfers their catastrophe risk
and best hedges their portfolio. Below are some alternatives:

Risk transfer: Lenders can purchase reinsurance or an option based insurance allowing them to
transfer losses to a third party.

Risk Financing: One alternatives is a contingent finance arrangement, which is essentially a put
option allowing the insured to issue debt at a pre-negotiated price/rate. This arrangement allows
lender to raise funds to cover losses. Another alternative is finite risk, an arrangement with a
third party to smooth losses over a period of time
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Risk Sharing Arrangements: In some developed mortgage markets, mortgage lenders share risk
of default with mortgage insurers. Default insurance or private mortgage insurance allows
lenders to share risk of default regardless of the cause of default.

Conclusion: We have observed that the portfolio of mortgages is not immune to natural
disasters. As illustrated by our example, a profitable mortgage lending business can become
insolvent due to a natural disaster.

France, Japan, New Zealand, United Kingdom and the states of Hawaii, Florida and California
have implemented programs to deal with catastrophic risk. Some countries such as the United
States have the resources to provide government assistance for natural disasters. However, this
may not be feasible for developing countries with limited resources. It may be prudent for
countries with limited resources to require mandatory home buyer and/or catastrophic insurance
to prevent a significant fiscal burden on the government and to keep their mortgage markets
solvent. This policy has already been adopted in some Latin American countries. Borrowers,
lenders and governmerits can all benefit from an insurance plan that reduces the risk of default
for all parties involved.
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GLOSSARY

Acquisition Costs - All expenses directly related to acquiring insurance or reinsurance accounts,
i.e., commissions paid to agents, brokerage fees paid to brokers, and expenses associated with
marketing, underwriting, contract insurance and premium collection.

Aggregate Excess of Loss Reinsurance - A form of excess of loss reinsurance which
indemnifies the ceding company against the amount by which all of the ceding company's losses
incurred during a specific period (usually 12 months) exceed either (1) a predetermined dollar
amount or (2) a percentage of the company's subject premiums (loss ratio) for the specific
period. This type of contract is also commonly referred to as "stop loss" reinsurance or "excess
of loss ratio" reinsurance.

Aggregate exceedance probability (AEP) - A measure of the probability that one or more
occurrences will combine in a year to exceed the threshold. See also "occurrence exceedance
probability."

Annual rate of occurrence - Average number of occurrences per year. This statistic is reported
in RiskLink® EP analyses. Not to be confused with the term "probability," which refers to the
probability of at least one event occurring in a year.

Attenuation - The reduction in ground motion with distance from an earthquake. The ground
motions resulting from an earthquake decay as they travel away from the fault. An attenuation
equation is used to estimate this decay based on the magnitude of the earthquake as well as the
distance and depth to the source.

Block - An administrative sub-division of a district, which in turn is a sub-division of a state. A
block is larger than a postcode.

Boundary files - Geographical mapping files that represent administrative or other regions for
purposes of creating maps to visualize risk information.

Building inventory database - Database representing the distribution of types of structures
within the built environment, for a given region such as a state or a country.

Capacity - The largest amount of insurance or reinsurance available from a company or the
market in general. Also used to refer to the maximum amount of business (premium volume)
which a company or the total market could write based on financial strength.

Catastrophe Reinsurance - A form of excess of loss reinsurance which, subject to a specific
limit, indemnifies the ceding company in excess of a specified retention with respect to an
accumulation of losses resulting from a catastrophic event or series of events arising from one
occurrence. Catastrophe contracts can also be written on an aggregate basis under which
protection is afforded for losses over a certain amount for each loss in excess of an aggregate
amount for all losses in all catastrophes occurring during a period of time (usually one year).

Cede - To transfer to a reinsurer all or part of the insurance or reinsurance risk written by a
ceding company.
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Ceding Commission - In calculating a reinsurance premium, an amount allowed by the reinsurer
for part or all of a ceding company's acquisition and other overhead costs, including premium
taxes. It may also include a profit factor. See Overriding Commission.

Ceding Company (Also Cedent, Reinsured, Reassured) - The insurer which cedes all or part
of the insurance or reinsurance risk it has written to another insurer/reinsurer.

Central pressure - The lowest instantaneous atmospheric pressure at the center of a storm or
depression.

Central pressure difference - The difference between the atmospheric pressure (central
pressure) at the center or eye of the storm and the pressure at the periphery of the storm.

Centroid - A point latitude and longitude which is meant to represent the center of a defined
geographical area.

Cession - The amount of insurance risk transferred to the reinsurer by the ceding company.

Commission - In reinsurance, the primary insurance company usually pays the reinsurer its
proportion of the gross premium it receives on a risk. The reinsurer then allows the company a
ceding or direct commission allowance on such gross premium received that is large enough to
reimburse the company for the commission paid to its agents, plus taxes and its overhead. The
amount of such allowance frequently determines profit or loss to the reinsurer.

Cyclone - Area of low-atmosphere pressure with winds blowing around it, counterclockwise in
the Northern Hemisphere, clockwise in the Southern Hemisphere. See "tropical cyclone" and
"extra-tropical cyclone."

Damage - Any economic loss or destruction caused by earthquakes, windstorms, and other
perils.

Damage ratio - The repair cost of a location represented as a percentage of the value at that
location.

Depth of earthquake - The distance from the hypocenter of an earthquake to the surface of the
earth. Also called the hypocentral depth or focal depth.

Direct loss — Stock losses including destruction of infrastructure, productive capital and housing.

Duration - A qualitative or quantitative description of the length of time during which ground
motion at a site shows certain characteristics, such as perceptibility or large amplitudes.

Earned Premium - (1) That part of the premium applicable to the expired part of the policy
period, including the short-rate premium on cancellation, the entire premium on the amount of
loss paid under some contracts, and the entire premium on the contract on the expiration of the
policy. (2) That portion of the reinsurance premium calculated on a monthly, quarterly or annual
basis which is to be retained by the reinsurer should their cession be canceled. (3) When a
premium is paid in advance for a certain time, the company is said to “earn” the premium as the
time advances. For example, a policy written for three years and paid for in advance would be
one-third “earned” at the end of the first year.
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Earthquake - A sudden or abrupt movement along a fault or other pre-existing zone of
weakness in response to accumulated stresses.

Earthquake magnitude - A scale defined by scientists to quantify the "dimension" of an
earthquake. There are a number of different magnitude scales including local magnitude (My),
surface wave magnitude (Ms), and body-wave magnitude (my). Each scale measures how fast the
ground moves at some distance from the earthquake for a specific frequency band. Because they
do not look at the entire frequency range of an event, the different magnitude scales will produce
similar, but possibly different magnitudes. This difference becomes more pronounced for large
events (>6.5). For this reason, it is very important to note which magnitude scale has been quoted
for a given earthquake. Seismologists have recently developed a new scale, moment magnitude
(My,), which is calculated from the total energy released by the earthquake. The media often
reports magnitudes using the "open-ended" Richter scale, developed for a specific type of
seismograph that is no longer in use. Richter magnitudes usually refer to local magnitudes, but
should be viewed with caution unless additional information is provided.

Economic loss - Total losses from a catastrophe that include direct and indirect losses, as well as
insured losses and those losses paid by all other sources (such as property owners and the public
sector).

Elements at risk - Population, buildings, and civil engineering works, economic activities,
public services, utilities and infrastructure, etc., that are at risk in a given area.

Epicenter - The surface of the earth directly above the hypocenter of an earthquake, where the
hypocenter (or focus) is the point at which the fracture of the earth's crust begins, thus triggering
an earthquake. Represented by latitude and longitude coordinates for risk modeling purposes.

Equalization reserve - Long-term reserve set aside by the insurer or reinsurer in order to
equalize operating results from certain catastrophe risks.

Event loss table (ELT) - In its basic form an event loss table contains columns of event ID,
event loss and event rate of occurrence. In its expanded form columns for associated
uncertainties of loss and rate are also provided.

Event set - The set of discrete events used in probabilistic risk modeling to simulate a range of
possible outcomes.

Exceedance probability (EP) - Also known as "exceeding probability” or "EP,” it is the
probability of exceeding specified loss threshholds. In risk analysis, this probability relationship
is commonly represented as a curve (the EP curve) that defines the probability of various levels
of potential loss for a defined structure or portfolio of assets at risk of loss from natural hazards.

Exceeding probability - See "exceedance probability."

Excess of Loss Reinsurance - A form of reinsurance which, subject to a specified limit,
indemnifies the ceding company against the amount of loss in excess of a specified retention. It
includes various types of reinsurance, such as catastrophe reinsurance, per risk reinsurance, per
occurrence reinsurance and aggregate excess of loss reinsurance. See also Non-Proportional
Reinsurance.
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Exposure - The total value or replacement cost of assets (such as structures) that is at risk from a
loss-causing event such as a catastrophe. ‘

Exposure data - Information describing the exposures, used as an input for risk modeling. For
insured property exposure, this information includes: geographic location (e.g., state, county,
postal code), physical characteristics (e.g., occupancy type, construction class, year built, height
of structure, building/contents/time element contributions), replacement cost value
(building/contents/time element), and financial structure (limits, deductibles, % insured,
insurance-to-value).

Fault - Break in the earth's crust along which movement occurs or has occurred. Sudden
movement along a fault produces earthquakes. Slow movement produces seismic creep.

Filling - Weakening of a storm such as a tropical cyclone as it moves inland.
Flash flood - Flooding with a rapid water rise.

Flat Rate - (1) A fixed rate not subject to any subsequent adjustment; (2) A reinsurance
premium rate applicable to the entire premium income derived by the ceding company from the
business ceded to the reinsurer, as distinguished from a rate applicable to excess limits.

Forward velocity - The speed at which the center of a low-pressure system moves forward.
Also known as translational velocity (Vt). This is not the rotational velocity of the winds around
the center of the low-pressure system.

Gate - For modeling purposes, short sections along a hurricane-prone coastline or along some
other geographic feature through which stochastic storms such as hurricanes can be simulated.
Generally these are 50 mile sections of coastline.

Geocoding - The process of associating an address (such as a street or postal address) with an
estimate of the latitude and longitude that represents the location on the ground.

Gradient wind - A calculated wind speed that represents the velocity of air movement at altitude
in response to the dynamic pressure gradient that is associated with an extra-tropical cyclone.

Ground Up (From the) - A phrase referring to reinsurance losses subject to the contract under
consideration before the application of the retention, but after reduction because of any other
reinsurance which inures to the benefit of the coverage being considered. Also sometimes used
to describe losses before reduction for inuring reinsurance.

Hazard - A condition that may create or increase the chance of loss from a peril.

High resolution - Adjective referring to data that is at a highly detailed level of geographic
definition.

Historical storm - Any storm such as a hurricane, typhoon, or extra tropical cyclone, that has
already occurred.

Hypocenter - The point on the fault where rupture is initiated at the start of an earthquake, also
known as the focus.
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Indirect loss - Flow losses including loss of government revenues, reduction in GDP growth
and opportunity costs.

Insurance - System under which individuals, businesses, and other organizations or entities, in
exchange for payment of a sum of money (a premium), are guaranteed compensation for losses
resulting from certain causes under specified conditions.

Insured loss - The portion of total economic loss from a catastrophe that is paid by insurance
policies, including payments made by insurance carriers based on recoveries from reinsurance
contracts or other financial guarantees. This excludes deductibles paid by the policy holder as
well as losses that are not covered by insurance (such as losses above insurance limits or losses
for perils that are not insured).

Intensity - A measure of the physical strength of a damage causing event such as an earthquake
or windstorm. Common scales for intensity include the MMI scale for earthquakes, the Saffir-
Simpson scale for tropical cyclones, the F-intensity for tornadoes, and the H-intensity for hail.

Landfall location - The point at which the eye of a tropical cyclone (hurricane, typhoon,
cyclone) first crosses over land. Expressed in terms of latitude and longitude coordinates.

Landslide - Massive down slope movement of soil and rock materials, often generated by
earthquakes.

Layer - A horizontal segment of the liability insured, e.g., the second $100,000 of a $500,000
liability is the first layer if the cedant retains $100,000, but a higher layer if it retains a lesser
amount.

Lifeline - The utilities, highway systems, and other systems that are needed to support a
population.

Line of business (LOB) - A name or code used to specify a particular policy form. Examples in
the U.S. include : Residential Lines - Single-Family Dwelling, Renters, Condos, and Mobile
Home; Commercial Lines - General Industrial, General Commercial, and Multi-Family
Commercial.

Liquefaction - The temporary transformation of a solid soil into a semi-liquid state when
vibrated. Liquefaction is most likely to occur in young, water- saturated sediments, particularly
those with large amounts of sand.

Local soil conditions - The potential for ground motion amplification by the geologic materials
underlying a site. RMS classifies soils along a spectrum ranging from hard rock (least
amplification) to soft soils such as bay mud or artificial landfill (most amplification).

Location - A place with a single building or structure. Where several buildings are next to each
other, each would be considered a separate location. Also see site.

Loss - The part of the damage suffered by each party. For the insured, it is the deductible plus
any loss over the limit. For the insurer, it is generally the damage amount in excess of the
deductible, not exceeding the limit. For a reinsurer, it would be the reinsurer’s portion of the
insurer's loss.
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Loss Loading or "Multiplier" (Also Loss Conversion Factor) - A factor is applied to the
anticipated losses (or loss cost) for an excess of loss reinsurance agreement in order to develop
the reinsurance premium (or rate.) This factor provides for the reinsurer's loss adjustment
expense, overhead expense, and profit margin.

Magnitude - The measurement of an earthquake's energy as determined by measurements from
seismographic records. There are a number of different magnitude scales that are used depending
on how the seismic energy was measured, which usually yield values in the same range. See
"earthquake magnitude".

Maximum credible earthquake - Maximum credible earthquake is defined as the most severe
earthquake that is believed to be possible along a particular earthquake source or fault segment
based on geological and seismographic evidence.

Mean damage ratio (MDR) - The amount of damage, expressed as a percentage of the value,
that a typical building of a specific class will incur for a given shaking intensity or wind peak

gust.

Modified Mercalli Intensity (MMI) - Modified Mercalli Intensity is a subjective scale used to
describe the observed local shaking intensity and related effects of an earthquake. This scale
ranges from I (barely felt) to XII (total destruction), with slight damage beginning at VI. In
general, the MMI will decrease with distance from the fault, except in regions with poor soils.
Intensity is different from magnitude, which is a measure of earthquake "dimension" rather than
effects.

Modifier - Any factor used to adjust the basic classification vulnerability attributes of a specific
risk.

Natural hazard - Any natural phenomenon that poses a hazard to society, the economy, or
financial assets. Examples include earthquakes, fires, windstorms, floods, extreme temperature,
and other atmospheric phenomena.

Obligatory Treaty - A reinsurance contract under which business must be ceded in accordance
with contract terms and must be accepted by the reinsurer.

Occupancy - Categories of usage for a structure. Used as an input factor in estimating
vulnerability to loss.

Occurrence exceedance probability (OEP) - A measure of the probability that a single
occurrence will exceed a certain threshold. See also "aggregate exceedance probability".

One-minute wind speed - The maximum averaged one-minute wind speed at 10 meters (30
feet) above the ground. Used as one of the criteria to rate storms on the Saffir-Simpson intensity
scale.

Orientation - Orientation indicates the bearing of a fault relative to due north. It is expressed as
a value between -90° (due west) and 90° (due east) relative to due North (0°).

Peak ground acceleration (PGA) - The maximum value of ground motion acceleration as

displayed on an accelerogram. A measurement of the maximum pulse of ground shaking at a
location.
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Peak gust - The maximum 3-second sustained wind gust at 10 meters (30 feet) above the
ground. Since the peak gust is sustained for a relatively brief period of time, it typically is
substantially higher than a 1-minute wind speed.

Peril - The loss producing agent, such as a storm (hurricane, tornado, other windstorm),
earthquake, or flood.

Pool (Also Association, Syndicate) - An organization of insurers or reinsurers through which
pool members underwrite particular types of risks with premiums, losses, and expenses shared in
agreed amounts.

Primary - In reinsurance this term is applied to the nouns: insurer, insured, policy and insurance
and means respectively: (1) the insurance company which initially originates the business, i.e.,
the ceding company; (2) the policyholder insured by the primary insurer; (3) the initial policy
issued by the primary insurer to the primary insured; (4) the insurance covered under the primary
policy issued by the primary insurer to the primary insured (sometimes called "underlying
insurance").

Probabilistic model - A model that assesses the impact of a hazard and assigns probabilities to a
whole range of possible outcomes.

Probability - See annual rate of occurrence.

Probability of exceedence - The probability that the actual loss level will exceed a particular
threshhold.

Probability of non-exceedance - The probability that the actual loss level will not exceed a
particular threshhold.

Probable maximum loss (PML) - A general concept applied in the insurance industry for
defining high loss scenarios that should be considered when underwriting insurance risk. The
exact probability or return period associated with a PML can vary based on the company's
policies and objectives.

Radius to maximum wind (Rmax) - A distance measured normal to the track of a storm to the
location where the winds experienced throughout the storm were highest.

Rate - The percentage or factor applied to the ceding company's subject premium to produce the
reinsurance premium or the percent applied to the reinsurer's premium to produce the
commission.

Rate On Line - Same as payback, except that the price is quoted as a percentage of the limit.
Thus, a 20 percent rate on line would be equivalent to a five year payback.

Regression - Regression analysis is the study of the dependence of one variable (the dependent
variable), on one or more other variables (the explanatory variables), with a goal of estimating
and/or predicting the mean or average value of the former in terms of the known or fixed values
of the latter.

Reinstatement - A provision in an excess of a loss reinsurance contract, particularly catastrophe
and clash covers, that provides for reinstatement of a limit which is reduced by the occurrence of
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a loss or losses. The number of times that the limit can be reinstated varies, as does the cost of
the reinstatement.

Reinsurance - The transaction whereby the assuming insurer, for a consideration, agrees to
indemnify the ceding company against all, or a part, of the loss which the latter may sustain
under the policy or policies which it has issued.

Reinsurance Premium - The consideration paid by a ceding company to a reinsurer for the
coverage provided by the reinsurer.

Reinsurer - The insurer which assumes all or a part of the insurance or reinsurance risk written
by another insurer.

Reserve - An amount which is set aside to provide for payment of a future obligation.

Retention - The amount of risk the ceding company keeps for its own account or the account of
others.

Retrocession - A reinsurance transaction whereby a reinsurer (the retrocedant) cedes all or part
of the reinsurance risk it has assumed to another reinsurer (the retrocessionaire).

Return period - The expected length of time between recurrences of two events with similar
characteristics. The return period can refer to hazard events such as hurricanes or earthquakes, or
it can refer to specific levels of loss (e.g. a $100 million loss in this territory has a return period
of 50 years).

Richter scale - The original magnitude scale developed by Charles Richter in 1935. Usually
referred to as local magnitude, this scale is still often used by scientists for events less than M7.0.
The term is often misused in the media to refer to earthquake magnitudes measured using other
scales. See "earthquake magnitude" for more explanation of earthquake measurement scales.

Risk - A measure of potential financial loss, commonly encompassing two factors: exposure or
elements at risk (amount of value subjected to potential hazard), and specific risk (the expected
degree of loss due to a particular natural phenomenon). Also used more generally in insurance
markets to refer to a specific property covered by an insurance or reinsurance policy.

Risk management - Management of the varied risks to which a business firm or corporation
might be subject. It involves analyzing all exposures to gauge the likelihood of loss and
determining how to minimize losses by such means as insurance, self-insurance, reduction or
elimination of risk or the practice of safety and security measures.

Risk premium - The portion of the insurance rate or premium intended to pay for insured loss
under the insurance policy, for the cost of repairing or rebuilding the damaged property. It does
not include adjusting expenses, underwriting expenses, or profit, other contingencies and
inflation, which insurers add to the loss cost to obtain a final rate. Risk models are often used to
quantify loss costs for insured perils.

Riverine - Geographical area covered by a river, as well as the area surrounding the river, that
might be affected by flooding and other water damage from the river.
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Rupture length - The rupture length represents the total length of a fault that shifts during an
earthquake. While the hypocenter is a point location, an earthquake is actually the result of
rupture across an area of a fault. For large earthquakes this can result in movement continuing
from the hypocenter to a considerable distance along the fault.

Saffir-Simpson scale - Scale commonly used to measure windstorm intensity. Uses a range of 1
to 5, with 5 being the most intense storms. Named after Herbert Saffir and Robert Simpson.

Secondary characteristics - Characteristics of a structure (other than the primary
characteristics) that can be specified to differentiate vulnerability, such as year of upgrade, soft
story, setbacks and overhangs, torsion, and cladding.

Secondary peril - Hazards that are an additional source of potential loss, commonly associated
with a primary hazard. Examples include storm surge that accompanies a hurricane, fires that
accompany an earthquake, or flooding that accompanies a windstorm.

Secondary uncertainty - While primary uncertainty measures uncertainty in the likelihood that
a particular event occurs, secondary uncertainty incorporates the distribution of potential loss
amounts for the event. In other words, it recognizes that when an event occurs, there is a range of
possible loss values. The inclusion of secondary uncertainty produces smoother EP curves with
longer tails; a longer tail on the curve indicates a positive probability that losses exceed a
maximum event.

Seismic source - A region or geologic feature considered to have the potential to generate
earthquakes.

Seismicity - The occurrence of earthquake activity.

Site - Same as location. When defining exposure data, a site may represent multiple buildings in
close proximity that are of similar construction, and have a single deductible amount.

Slosh - Sea, lake, and overland surge from hurricanes/windstorms. ‘The U.S. National
Meteorological Center's computer model for calculating how much surge a windstorm will cause
at any place along a coast.

Stochastic storm - A possible storm scenario created as part of a probabilistic model, the
probability of which has been assigned using probability distributions from the historical record.

Storm surge - Quickly rising ocean water levels associated with windstorms, which can cause
widespread flooding. Measured as the difference between the predicted astronomical tide and the
actual height of the tide when it arrives. This difference arises in response to the lower
barometric pressure associated with tropical or extra-tropical cyclones, and the action of the wind
in piling up the surface of the water. The amount of surge depends on a storm's strength, the path
it is following, and the contours of the ocean and bay bottoms as well as the land that will be
flooded.

Subduction zone - Areas along tectonic plate boundaries where one plate is moving downward
relative to the opposite plate. Also known as a Benioff zone.

Surface friction - The slowing effect on wind speed caused by vegetation or structures above
ground level.
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Tail - Commonly used to refer to the portion of the exceedance probability (EP) curve that
represents very low probability of loss, but very high levels of loss.

Terrain - The topography as represented by changes in elevation; terrain can have an effect on
many hazards, including localized wind speeds in storms and landslide susceptibility in
earthquakes.

Track - The movement of the center of a low-pressure system such as a hurricane.
Track angle - The direction in which a storm travels (theta).

Tropical cyclone - A low-pressure system that develops in the tropics, in which the 1-minute
sustained surface wind has reached 74 miles per hour (119 km/hr) or greater. Called a
"hurricane" in the Atlantic and eastern Pacific, a "typhoon" in the western Pacific, and a
"cyclone" in the south Pacific and Indian Ocean.

Tropical storm - A low-pressure system that develops in the tropics, in which 1-minute
sustained surface wind ranges from 39 to 73 mph (63 to 118 km/hr).

Typhoon - See "tropical cyclone.”

Validation - Process by which probabilistic models and assumptions are reviewed and compared
to empirical data (such as historically observed losses or insurance claims) to confirm that the
model approach and assumptions generate reasonable estimates of potential loss.

Vulnerability - Degree of loss to a system or structure resulting from exposure to a hazard of a
given severity.

Vulnerability curve - A set of relationships that defines how structural damage varies with
exposure to differing levels of hazard (such as ground motion or wind speed).

Wind speed - The speed of the wind during a windstorm.

Windfield - The time-integrated pattern of peak gust wind speeds experienced during the
passage of a storm.

Windstorm - Generic term referring to low-pressure systems of various types that cause high
winds and resulting damages. These include tropical cyclones (hurricane, typhoon, cyclone),
extra-tropical cyclones, tornados and other convective systems.
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