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Insurance against the impact of environmental hazard provides a means of 
recovering from financial loss, but can also be used to encourage the 
mitigation of such losses. Consequently, insurance can be an effective 
response to the flood hazard. In principle, high premiums should dis-
courage movement onto the floodplain, whilst premium differentials could 
also be used to encourage the adoption of measures to reduce flood damages. 
Furthermore, insurance can be made conditional upon the adoption of either 
individual or collective mitigation measures. On the other hand, however, 
the availability of insurance may stimulate floodplain encroachment, and 
the realisation that losses will be reimbursed may discourage loss mitigation. 

The United States National Flood Insurance Program is an attempt to use 
the potential of flood insurance to improve response to flooding. In-
surance is only sold in communities which have adopted floodplain regu-
lations, and variable risk-based rates are applied to new structures in 
order to discourage encroachment. Whilst flood insurance in the United 
States has been dominated by governmenj-;; actions and is integrated into 
floodplain management, insurance in Britain is solely in the hands of the 
private insurance industry and is not connected with hazard mitigation. 

Flood cover is a standard inclusion in comprehensive household and small 
business policies, and is very rarely refused. Competition during the 
1970s and 1980s in Britain led to the abandonment of higher premiums for 
floodprone households. There is no active encouragement of flood-proofing 
for residences, although companies occasionally make insurance for com-
mercial properties conditional upon the raising of stock. 

Incorporation of flood cover into standard household policies in Britain 
means that possession of flood cover is not indicative of conscious res-
ponse to the flood hazard. However, insurance coverage remains variable, 
and surveys in Selby, York, Gillingham and Tonbridge showed that lower 
status, tenant and pensioner households were less likely to have any 
property insurance cover. Flood relief is an alternative means of pro-
viding for recovery from loss. In Britain it is limited to aid from 
public subscription funds, and since such aid cannot be guaranteed flood 
relief has an insignificant effect on insurance possession. 

Temporal variations in flood loss imply that long-term premium income 
must be sufficient to cover long-term claims payments, and consequently 
premiums must be based on average annual flood losses. A method for 
estimating average annual damages based on standard hazard and damage data 
is presented. It is concluded that the study of insurance provision in 
Britain aids academic understanding of overall response to hazard, but 
future changes in the availability of flood insurance may give the studies 
a more practical value. 
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1.1 OBJECTIVES OF THE STUDY 

Flooding is one of the most common and dramatic environmental 

hazards facing mankind, and as a consequence has long attracted the 

attention of both artists and scientists. Geographers, together with 

other physical and social scientists, have been actively researching into 

human response to the flood hazard for almost half a century, and this 

research has identified individual and communal reactions to floods, 

examined alternative responses and led to recommendations for improved 

flood hazard management. The objective of the present study is to con-

tribute to this rapidly expanding body of knowledge by investigating the 

actual and potential roles played by one response - insurance - to the 

flood hazard. It is intended that the investigation will lead to an 

improved understanding of the flood problem in Britain, and enable an 

assessment of the potential for furthering the use of insurance in flood-

plain management. Although the study is not concerned with technical 

problems underlying the management of flood insurance, it is also hoped 

that the study will aid insurance managers in assessing the implications 

of their actions. 

It is the purpose of this introduction to place the study in the 

wider context of research into environmental hazards. First, an over-

view of this research is presented, together with a discussion of a 

critique which has developed during the 1980s of the 'dominant' hazard 

research paradigm. An introduction to the growing body of research into 

flood hazards in Britain is then provided, and the need for research into 

flood insurance is identified. Methodological approaches to the study of 

response to environmental hazards are next reviewed and an overview of the 

approach adopted in this study is presented. Finally, the structure of 

the thesis is outlined. 

1.2 RESEARCH INTO RESPONSE TO ENVIRONMENTAL HAZARDS 

Research into human response to environmental hazards developed from 

the pursuit of a specific public policy issue (White, 1973). Legislation 

in the United States during the 1920s led to federally-sponsored studies 

of river basin management projects, and narticipation in these studies 

stirred an investigation by White (1936; 1945) into the range of potential 

responses to the flood hazard. The 1950s and early 1960s saw further 



research into flood problems and flood management in the United States 

(White et at, 1958; Burton, 1962; Kates, 1962; White, 1964, for example), 

and a hazard research paradigm and model of decision-making under un-

certainty emerged. White (1973) defined the research problem through the 

question 'how does man adjust to risk and uncertainty in natural systems, 

and what does understanding of that process imply for public policy?' (pl94) 

and five key tasks were identified: 

1) estimate the extent of human occupance in areas subject to 

extreme events in nature 

2) determine the range of possible adjustments by social groups 

to those extreme events 

3) examine how people perceive the extreme events and resultant 

hazard 

4) examine the process of choosing damage-reducing adjustments 

5) estimate what would be the effect of varying public policy 

upon that set of human responses 

(White, 1974a; p 4) 

In 1967 a collaborative programme of research was initiated to explore 

the applicability of findings from the flood studies in the United States 

both to other hazards and other cultural settings (White, 1974a). These 

studies were conducted not only by geographers, but also by sociologists, 

psychologists, economists and political scientists, and a selection of the 

studies is presented in the collection edited by White (1974b), Burton 

et aZ (1978) subsequently provided a summary and overview of research 

into environmental hazards, placed largely in the context of a model of 

decision-making under uncertainty. The model was centred on individual 

choice and employed the concept of bounded rationality. This states that 

am individual responds to the hazard only after a threat is perceived, 

and the action taken is based on a subjective assessment of a perceived 

range of alternative actions. 

There have, however, been criticisms of both hazard research and 

practical disaster management (O'Keefe et aZ, 1976; Torry, 1979), and 

Hewitt (1983) provided a detailed critique of what he termed the 'dominant 



view' of environmental hazards as exemplified by the research paradigm 

presented by Burton et at (1978) and the actions of professional 

hazard and disaster managers. 

Whilst few hazard researchers would deny that environmental hazards 

are a function of both physical events and human land use systems, 

Hewitt (1983) claimed that the dominant view places greater stress on 

physical aspects of environmental hazards. This emphasis is illustrated 

by the high proportion of hazard research funding going to studies of the 

physical events themselves and means of prediction (a trend also noted 

by White and Haas, 1975). Relatively little attention, it is claimed, 

is paid to the economic and social processes which are leading to increasing 

vulnerability to hazard at the global scale and particularly in the third 

world (O'Keefe et at, 1976; Busman et at, 1983). Furthermore, the dominant 

view of hazards assumes that response to hazard is primarily influenced 

- via perceptions - by the physical nature of the hazard event, but 

Hewitt (1983) asserted that 'effective or ineffective means to avoid or 

reduce risk are found to depend upon the ongoing organisation and values 

of society and its institutions' (p25). 

The dominant views ' focus on the physical aspects of hazard and res-

ponse is often coupled in practice with an emphasis on 'technological' 

solutions, which seek to either contain geophysical processes or physically 

to rearrange human action in accordance with 'objective' geophysical 

patterns and probabilities (Hewitt, 1983). Practical hazard management 

in the dominant view is based around bureaucracies and institutions capable 

of designing and implementing technical plans. 

The critique of the dominant hazard research paradigm was largely 

developed by anthropologists and specialists in third world development 

working in societies undergoing dramatic changes in social and economic 

structure and also in hazard vulnerability. Western industrial societies 

are not experiencing the same degree of social change, and consequently 

the influences of societal forces on vulnerability are not so obvious 

and perhaps less significant. Nevertheless, the criticism of the dominant 

view for its emphasis on choice in the selection of a response to hazard 

and its lack of emphasis on factors constraining choice is valid. 

Decision-making in all societies will be constrained by institutional, 



social, economic and political values. 

Hewitt's (1983) criticism of the dominant view of environmental 

hazards is perhaps overplayed, and possibly places too little emphasis 

on the physical aspects of hazards. Also, researchers following the 

'dominant line' have not been solely concerned with physical influence on 

vulnerability and response. Burton et al (1978), for example, noted the 

significance of social forces by attributing increasing hazard vulnera-

bility to change in the use of hazard-prone areas, although they did 

claim that 'it is facile to shift the blame onto the social system 

for its great inequities' (p6). The critique has, however, served to 

remind hazard researchers that social and institutional factors may be 

at least as important in both influencing vulnerability and conditioning 

response as parameters of the physical system. In addition, the critique 

has shown that western-style technological methods are not necessarily 

the most suitable, and that hazard management must be based on appropriate 

technology; a management policy based on high cost mapping and event 

forecasting may not be suitable for an impoverished third world country, 

for example. 

This introduction to hazard research has outlined both the major 

research paradigm and some of the criticisms raised. It is now appropriate 

to turn to an examination of flood hazard research in Britain. 

1.3 FLOOD HAZARD RESEARCH IN BRITAIN 

Flood hazard research in the United States was initiated by human 

geographers, who traced their interest in hazards to Barrows (1923) and 

his conception of 'geography as human ecology', and social scientists 

have continued to play central roles. In Britain, however, flood hazard 

research has been conducted largely - though not exclusively (Gateley, 

1973; Parker, 1976, for example) - by physical geographers. All four 

books on flood and environmental hazard research in Britain (Newson, 1975; 

Ward, 1978; Smith and Tobin, 1979; Perry, 1981) were written by geographers 

with a background in physical geography. Physical geographers have long 

been interested in extreme events, and the 1960s and 1970s saw an increasing 

interest in the management of the environment (and especially environmental 

hazards) amongst physical geographers concerned with becoming more 
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'relevant'. This desire was encouraged - and perhaps fostered - by the 

policies of grant-awarding bodies in Britain. 

Despite the different background of British researchers, however, 

flood hazard research in Britain has been greatly influenced by work 

undertaken in the United States (Parker and Penning-Rowsell, 1983). 

The American research - as shown in the previous section - focuses on 

perception and decision-making amongst individual hazard-zone occupants 

and managers, and numerous surveys have been conducted to evaluate flood-

plain occupants' awareness and response to the flood threat in Britain 

(Penning-Rowsell, 1976; Parker, 1976; Tobin, 1977; Smith and Tobin, 

1979; Williams, 1982 for example). American research findings have also 

been uncritically applied to Britain. It has been inferred, for example, 

that like in the United States flood losses in Britain are steadily 

rising (Penning-Rowsell and Parker, 1973; Smith and Tobin, 1979), and 

that nonstructural flood management methods (such as zoning, warning and 

flood insurance) are underemployed. 

It has only been during the early 1980s that it has become apparent 

that the uncritical acceptance of American work and ideas has led to a 

misunderstanding of the nature of the flood problem in Britain. Non-

structural measures such as land use management and flood warning are in 

fact widely used (Penning-Rowsell, 1981), and there is no solid evidence 

for significant widespread floodplain encroachment (although some devel-

opment is taking place: Parker, 1984), In addition, examination of flood-

plain occupant's perceptions in Britain is not as relevant for floodplain 

management as in the United States, because development controls dating 

from 1947 mean there is less scope for individual decisions to contribute 

to increasing flood exposure (Parker and Penning-Rowsell, 1982). 

The assessment of flood damages was the major concern of flood hazard 

researchers in Britain during the 1970s and early 1980s, and this again 

reflects interest in the United States in the costs and benefits of alter-

native flood management strategies (White, 1964). Work on flood damage 

assessment was begun by Porter (1970), developed by Parker (1976) and 

culminated in the publication of a manual for the assessment of flood 

damages and economic evaluation of flood alleviation schemes (Peaning-

Rowsell and Chatterton, 1977). Subsequent work has been aimed at 
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evaluating indirect (traffic and industrial disruption, for example: 

Green et al, 1983a) and intangible (such as anxiety and ill health: Green 

et at, 1983b) effects of flooding, and investigations into the assess-

ment of flood damages have led to active involvement in flood hazard 

management. 

There has been relatively little systematic consideration of community 

adjustments to the flood hazards, although community response in a number 

of areas has been described and analysed (in Devon (Relph, 1968), 

Shrewsbury and Builth Wells (Parker, 1976), and Carlisle and Appleby 

(Smith and Tobin, 1979)). Porter (1970) reviewed the implementation of 

flood warning and land use management in England and Wales, but the first 

detailed Investigation of the effectiveness of a particular community 

response (floodplain development control) was begun in the early 1980s 

by Parker (1984). 

The 1980s have seen an increasing interest in the institutional 

arrangements for floodplain management (for example Arnell, 1984a). 

Parker and Penning-Rowsell (1980) began by exploring the institutional 

framework for water management in general, and have subsequently investigated 

the implications for floodplain management in Britain of the close 

institutional links between urban flood protection and agricultural im-

provement (Penning-Rowsell et at, forthcoming). This increasing interest 

in institutional structures parallels work in the United States (eg. 

Piatt et al, 1980), but largely reflects the growing realisation that 

decisions made by both floodplain occupants and professional flood 

managers are profoundly influenced by institutional arrangements. 

Despite considerable research activity since the early 1970s there 

are a number of Important gaps in the understanding of both the flood 

problem itself and responses to it, and it is the purpose of the remainder 

of this section to identify areas for further research. 

There is a lack of data on the magnitude of the flood problem in 

Britain, and this major gap was highlighted at a seminar on flood re-

search held at Middlesex Polytechnic in 1984. Without these data it is 

impossible both to assess the relative significance of the flood hazard 

in relation to other losses and to identify trends in flood loss potential. 
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Section 24(5) flood maps provide a potential source of data (Parker, 1981), 

and Handmer's (1984) investigations have produced some indications of 

the extent of the flood problem in Britain. Although water authorities 

or other public agencies do not systematically evaluate flood losses, 

insurance company records may perhaps constitute a useful data source 

(see chapter 4). 

The vast bulk of the flood research effort in Britain has been 

focussed on riverine flooding, although both coastal and storm sewer 

flooding may be equally - perhaps more - significant. The physical 

characteristics of storm and coastal flooding are different to riverine 

flooding, and in addition different institutional arrangements are in 

force. Investigations into these institutional arrangements would lead 

to a better understanding of the flood problems as a whole in Britain, 

and could possibly provide the basis for improvement. 

It was noted above that there has been limited systematic evaluation 

of specific adjustments - both individual and collective - to the flood 

hazard, although Parker (1984) has begun an evaluation of floodplain 

development control. Three areas require further research. Firstly, 

there is a need for an evaluation of the effectiveness of structural 

flood control schemes, addressing both the effect on the physical flood 

events and subsequent floodplain development. Secondly, there has been 

little research into flood-proofing techniques suitable for British buildings. 

Techniques developed for American or Australian structures may not be 

directly appropriate to British conditions, although it is likely that 

overseas experience in flood-proofing research will be relevant in 

Britain. 

Finally, - and most significant here - there has been very little 

systematic work on flood insurance in Britain. Porter (1970) reviewed 

the development and status of flood insurance, and several authors have 

subsequently recommended further research, particularly into the relation-

ship between insurance and wider floodplain management measures. For 

example, Jones (1983) advocated investigation into the links between 

'natural environmental systems and insurance' (p 449) and Parker and 

Penning-Rowsell (1983) recommended research to identify technical, 

attitudinal and institutional obstacles to the further utilisation of 



flood insurance. Cole and Penning-Rowsell (1980) wrote that 'it is for 

further consideration whether the various kinds of flood amelioration 

need to be linked together and connected with an insurance scheme' (p 145), 

and K. Smith (1979) suggested examination of compulsory flood insurance in 

conjunction with flood-proofing. 

This review has outlined some of the major features of flood hazard 

research in Britain, and has drawn attention to some areas requiring 

further investigation. It is apparent that systematic research into 

the organisation, provision and adoption of flood insurance in Britain 

is necessary, together with an assessment of the potential for associating 

insurance with measures to reduce damages. Before this can be attempted, 

however, it is necessary to provide an introduction to the methodologies 

employed both in hazard research in general and in this present study. 

1.4 METHODOLOGICAL OVERVIEW 

Two contrasting approaches can be applied to the study of policies 

(or indeed any geographic patterns). One focusses on the individual or 

local decision-making unit, while the other stresses the role of overall 

societal forces on individual decisions (Penning-Rowsell, 1984). Much 

human geography and virtually all hazard research has followed the first 

'behavioural' approach (Section 1.2), This emphasises the role of in-

dividual hazard-zone occupants and decision-makers (in local or central 

government agencies), and sees adjustment to hazard as the sum of indivi-

dual decisions (Burton et at, 1978). The approach requires questionnaire 

surveys and interviews with key 'actors', and such empirical data 

collection is used to build and refine theories of behaviour. Examples 

include studies of both individual (Kates, 1962; Parker, 1976; Smith and 

Tobin, 1979; Williams, 1982) and collective (Piatt et at, 1980; Rossi et at, 

1982) responses to the flood hazard. 

The second 'structuralist' approach emphasises more the constraints 

imposed upon individual decisions by overall social, economic or political 

forces (Johnston, 1983). The structuralist approach has not been widely 

used in hazard research, but researchers are increasingly realising that 

both individual and collective level decisions are profoundly influenced 

by societal forces (much of the criticism of the dominant hazard research 

paradigm has come from those adopting a structuralist - not necessarily 
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marxist - viewpoint: Hewitt, 1983; Section 1.2). Indeed, Penning-

Rowsell (1984) asserted that individuals are almost infinitely constrained 

by institutional, social and economic circumstances. This realisation 

reflects the increasing maturity of hazards research, as it has been based 

on the experience gained after a long period of application of the be-

haviouralist approach both in Britain and elsewhere. In practice, however, 

it is methodologically difficult to identify the effect large-scale 

social forces have on local decisions (Penning-Rowsell, 1984). 

This thesis presents an examination of the development, provision 

and purchase of flood insurance, together with an assessment of the poten-

tial links between insurance and damage-mitigation measures, and is based 

on the premise that the structure of flood insurance provision has been 

influenced not only by individual decisions but also by institutional, 

economic, social and political trends. Consequently, the thesis does not 

follow a straightforward behaviouralist approach, but at the same time 

does not fall into the structuralist camp and focus exclusively on large-

scale societal forces. The investigations presented here are based on 

surveys and interviews conducted amongst individuals involved in various 

ways with flood insurance, but an attempt is also made to elucidate the 

institutional, social, economic and political factors influencing their 

decisions. 

1.5 THE STRUCTURE OF THE THESIS 

This thesis is organised into a sequence of discrete units, each 

covering a particular aspect of flood insurance, and links between these 

units are stressed throughout. 

Chapter 2 consists of an examination of the problems facing the 

provision of flood insurance, and of the ways in which flood insurance 

could be used in conjunction with other floodplain management tools. 

The United States National Flood Insurance Program is the subject of 

Chapter 3, and provides an interesting case study of both the integration 

of flood insurance into floodplain management and the problems and benefits 

of government involvement in flood insurance. An understanding of the 

National Flood Insurance Program also enables a useful comparison to be 

made with the implementation of flood insurance in Britain, as analysed 
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in Chapter 4. This chapter considers the development and current 

structure of British flood insurance, and also explores the potential for 

linking insurance more closely to floodplain management efforts. Attention 

is transferred to the individual floodplain resident in Chapter 5, which 

examines how the adoption of flood insurance relates to the model of in-

dividual decision-making developed in the hazard literature over the past 

two decades, and then presents the results from a series of questionnaire 

surveys into the possession of and attitudes towards flood insurance. 

Flood relief has often been seen as an alternative means of recovering 

from flood loss to insurance, and Chapter 6 therefore explores the principles 

of flood relief, the structure of flood relief in Britain, and the ways 

in which relief can complement flood insurance. The problems and require-

ments of premium calculation procedures are introduced in Chapter 2, and 

Chapter 7 examines the application of hydrological principles to flood 

insurance premium calculation. A methodology is developed - based on 

that employed in the United States - and is applied to British conditions. 

Finally, Chapter 8 attempts to identify some key issues and outline 

opportunities for further research. 
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Chapter 2 

Insurance and the flood hazard 
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2.1 INTRODUCTION 

As far as the insured individual is concerned, insurance plays two 

main roles in response to hazard. Firstly, it guarantees some re-

compense in the event of loss. Secondly, although it does not itself 

reduce losses, it can, if so designed and administered, be used to en-

courage the adoption of measures to mitigate future damages. However, 

by guaranteeing that loss will be at least partially reimbursed, insurance 

may have the counter-effect of reducing perceived restraints on location 

in flood-prone areas. Where flood insurance is not readily available, 

flood victims are forced to either bear the burden of loss or seek disaster 

relief. Many floodplain occupants (whether householders or business 

managers) will not be able to absorb large losses, and floods can there-

fore lead to a lowering of living standards, destitution and bankruptcy. 

Disaster relief in the form of loans or grants may possibly be forth-

coming from either charitable sources or a public agency, but such 

assistance, where it is available, may be inadequate to ensure full re-

covery . 

Whilst remembering that the most important function of insurance is 

to facilitate recovery from loss, this chapter concentrates on the wider 

role of flood insurance in floodplain management, together with the 

problems associated with writing insurance against the flood hazard. It 

is based closely on Arnell (1983), which is concerned with insurance and 

environmental hazards in an even more general sense. The important 

topic of the relationship between flood insurance and disaster relief is 

deferred until chapter 6, where it is examined in some detail. A glossary 

of insurance terminology as it relates to environmental hazard management 

is provided in Appendix 1. 

A number of classifications of response to environmental hazards 

have been proposed (White efc al, 1958; Kates, 1971; Hewitt and Burton, 

1971; White and Haas, 1975; Burton et al, 1978, for example), and all 

basically differentiate between responses which modify the physical 

hazard, those which modify exposure to the hazard, and those which spread 

costs of losses more widely. Insurance, whereby an individual buys a 

policy guaranteeing that he will be reimbursed, at least in part, for 

any losses incurred, fits into the third 'distributive' category. An 

individual spreads the loss suffered in one event over a number of years 
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by paying an annual premium. At the collective level, payments to 

the policyholder suffering loss are spread over all policyholders: 

it is thus the money received from all their premiums which is re-

distributed to those suffering loss. As a consequence, insurance is 

both an individual and a collective response to hazard. It is an in-

dividual level response in the sense that it must be adopted by the 

floodplain occupants themselves, but at the same time is collective 

because it must be organised, operated and financed at the collective 

level. In contrast, no other response to hazard is by its very nature 

both collective and individual. Floodplain occupants do not have to 

individually 'adopt' structural flood protection works to reap their 

benefits, for example, and individual responses (such as flood-proofing 

and emergency action) are not necessarily dependant upon collective 

actions. 

Losses from floods can, in common with losses from other hazards, 

be divided into tangible and intangible damages (White, 1964). Tangible 

damages are those to which monetary values can be assigned, and are further 

subdivided into direct and indirect damages. Direct damage is the 

actual damage to property caused by flooding, while indirect damages in-

clude the costs of disruption or loss of production (Green et al, (1983a). 

Actual monetary values cannot be assigned to intangible damages, which 

include loss of life, injury, illness, stress and damage to ecosystems, 

although surrogate monetary indices can be derived (Sorkin (1982),for 

example, estimated the costs of death and injury on the basis of lost 

potential future earnings). The most obvious and widespread use of 

insurance is to reimburse direct property damages. This thesis is thus 

primarily concerned with the insurance of buildings and their contents, 

but it must be remembered that vehicle policies and all-risk policies 

protecting valuable items (such as jewellery) may also include cover 

against loss due to flood. Contractors' All Risks (C.A.R.) and Erection 

All Risks (E.A.R.) policies covering engineering works in the course of 

construction can also incorporate flood cover, and detailed reviews 

of the flood risk in relation to such policies have been provided by the 

Swiss Reinsurance Company (1976) and Munchener Ruckversicherung (1974). 

Indirect damage in the form of lost business and production can be 

covered by 'consequential loss' policies, and some intangible damages 

may also qualify for cover. Many life assurance policies, for example, 

provide for payments following death or injury due to flood. 



-15-

In the remainder of this chapter an attempt is made to elucidate 

problems facing the operation of flood insurance, and the relation-

ship of flood insurance to wider aspects of floodplain management. 

The insurability of the flood hazard is primarily influenced by the 

spatial and temporal variability of flood occurrence. These aspects 

of the flood hazard, and particularly their significance for insurance 

purposes, are examined in Section 2.2, which also considers means of 

tackling the resulting problems. Wider floodplain management issues 

are addressed in Section 2.3, which is concerned with both the en-

couraging and discouraging effects of flood insurance (especially 

through premium magnitude) on decisions to locate in the floodplain. 

Section 2.4 continues examination of the wider context of flood in-

surance by analysing the influences, both negative and positive, insurance 

can have on the adoption of measures which actually reduce flood losses, and 

such measures include both individual and collective actions. The major 

role of insurance is to provide for financial recovery from flood loss. 

Underinsurance hinders full recovery, and this serious (and probably 

widespread) problem is examined in Section 2.5. Finally, Section 2.6 

considers with examples different ways in which flood insurance can be 

sold to floodplain occupants. 

First, however, it is useful to consider briefly the beginnings 

of flood insurance. Flood insurance was first sold in 1846 by a company 

based in Trieste (then in Austria), although the company soon stopped 

writing flood cover (Rommel, 1951). In 1865 a few mutual insurance 

companies (profits go to policyholders, not shareholders - policyholders 

are liable for extra contributions, however) were established to sell 

flood insurance in France, especially in the Rhone area, with the aid 

of government subsidies. Lack of demand soon forced these companies to 

cease trading, and a similar fate befell three companies established in 

1897 in Toulouse (Rommel, 1960). Manes (1938) reported proposals in 

1866, 1879, 1884 and 1890 for government flood insurance in France, but 

these suggestions were not realised. Severe flooding in several European 

countries in 1910 stimulated research first in Austria and subsequently 

in Germany and Switzerland into flood insurance. The research was 

sponsored by insurance companies, water authorities and industrialists, 

and two companies began selling flood insurance in 1913 as a result of 

this research. However, World War One brought an end to the experiment 

(Manes, 1938): one company withdrew in 1914 and the other ceased 

selling flood cover in 1920 (Rommel, 1960). 
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This brief historical review has introduced two important points 

which will recur throughout this chapter; flood insurance must be based 

on careful research, and government involvement may be necessary. 

2.2 THE INSURABILITY OF THE FLOOD HAZARD 

A number of criteria influence the insurability of a hazard. The 

major criteria (drawn from Dinsdale and McMurdie, 1980 and Dawson, 1981) 

are ideally:-

1) It must be possible to estimate the likelihood of loss. This 

requires the availability of accurate statistical data and a large 

sample of exposed properties. 

2) Losses from individual properties should be independent, and no 

single event should affect a large number of properties (compared to 

the total number insured). 

3) The occurrence of loss must be fortuitous: an insured loss should 

not be expected to occur. 

4) There must be sufficient demand for coverage, so that individual losses 

are covered by the contribution of a large number of premiums. 

5) The size of premiums must be acceptable to the insured. 

The flood hazard clearly does not meet all these criteria. In 

common with most other environmental hazards, floods exhibit a potential 

for causing losses to many properties at the same time, and for spatial 

concentration (Arnell, 1983). Also, floods are virtually certain to occur 

at some time in flood-prone areas. The following two subsections examine 

the implications of these characteristics for the insurability of the 

flood hazard. Before embarking upon these examinations, however, a brief 

discussion of definitions of 'flood' acceptable to insurers is necessary. 

In hydrological terms, a flood is generally defined as 'a body of water 

which rises to overflow land which is not normally submerged' (Ward, 1978; 

p5). However, perhaps the term 'flood insurance' should also cover damage 

caused by wave wash, mud-flows and storm rainfall, in addition to con-

ventional fluvial and coastal 'floods' as defined above. It would be 
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difficult to maintain a narrow definition for insurance purposes, as 

this would necessitate careful examination of the cause of damage before 

a claim could be validated (see Kunreuther, 1968), but conversely an 

all-embracing definition could lead to a very large number of claims 

being made (Insurance Executives Association, 1952). Close attention 

therefore needs to be paid to the definition of 'flood' for insurance 

purposes. Ward's (1978) definition perhaps provides a starting point: 

A flood is defined as a body of water which rises from a river, 

lake or the sea, or issues from a canal, to overflow land which 

is not normally submerged. Damage caused by surface runoff 

following storm rainfall is specifically excluded. 

Storm rainfall flooding is generally included in storm insurance, and 

cover for flooding resulting from burst pipes is also available separately. 

If other causes of damage are included in the definition of flood - such 

as wave action and mudflows - they must be considered in the premium 

assessment process (section 2.2.3, chapter 7). Different types of fluvial 

or coastal flooding are distinguished in some countries. In the Soviet 

Union, for example, a distinction is made between systematic, repetitive 

flooding ('pavodok') and inundation of areas not usually flooded ('navod-

nenie'): the latter type is covered by obligatory buildings insurance, 

the former by voluntary insurance only (Rogers, 1982). Ideally these 

distinctions should be based on an objective, consistent criterion, such 

as flood return period. 

2.2.1 Coping with catastrophic loss 

The potential for floods to cause losses to a large number of 

properties at once is probably the major problem facing the provision of 

flood insurance, and is certainly the most frequently cited (see for 

example Manes, 1938; Langbein, 1953; Ellis 1955; Neville, 1957; 

Stewart, 1965; Dawson, 1981). In this context, the term "large" must 

be assessed in comparison with the total number of properties insured. 

Nevertheless, the impact of a large flood event on insurance company 

solvency is best illustrated by the enforced bankruptcy in 1899 of a 

company formed two years previously to sell flood Insurance in the 

Mississippi Valley (Manes, 1938: ironically, the floods which led to 

bankruptcy also flooded the company's head office!). Following a major 
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investigation into flood insurance in the early 1950s the American 

insurance industry concluded that the catastrophic potential of the 

provision of flood insurance would be so great as to threaten the solvency 

of the entire property insurance business (Insurance Executives Associa-

tion, 1952) . This conclusion was restated by the American insurance 

industry in 1956 (American Insurance Association, 1956). More recently, 

Dawson (1981) observed that Australian insurers could 'suffer, within a 

comparatively short period, successive losses of a magnitude which could 

endanger their solvency' (pl03). However, McGuinness (1966) claimed that 

the flood peril offered less of a threat to insurers than either earth-

quake or windstorm hazards, for which cover was available. He demonstrated 

that in the United States earthquake, windstorm and fire losses all showed 

greater annual variability than flood losses. 

A further complication is introduced where flood losses are increasing 

over time. Such an increase may be due to changing physical conditions, 

and two reports prepared for the British insurance industry (Davies, 1983a; 

1983b) drew attention to the increased frequency of storm surges in the 

North Sea in the last twenty years. In view of the property exposed to 

flood along the East Coast, this increase in hazard severity is of major 

concern to British insurers. However, a more widespread cause of in-

creasing flood losses is the gradual increase in the value of property at 

risk in many floodplains (as observed in the United States, for example 

(White et al, 1958), although in Britain land use controls in force since 

1947 have restrained development to a large extent: chapter 1). Con-

sequently, flood losses are not only irregular and potentially very large: 

in some areas they are increasing over time. 

Nevertheless, any flood insurance scheme must include measures to 

cope with large, irregular flood losses. A number of means are available. 

Firstly, a limit can be imposed on the amount paid on a claim. The most 

obvious method is to impose a mazimum payable sum (Arnell, 1983). 

Stewart (1965) suggested that flood insurance should be sold on a first 

loss basis, with indemnity limited to 10% of the value of the property 

Insured. However, under such a policy the insured may not receive full 

reimbursement for losses from larger events - and it may be these events 

which are of greatest concern to the policyholder. A claim excess 

(termed a deductible in the United States) could be imposed on each 

policy, whereby the policyholder pays the first portion of the loss (the 
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first £50, for example). Although this may not have a significant effect 

on total payments following a large flood (depending on the size of the 

excesses imposed), the imposition of an excess would drastically reduce 

the vast number of small claims typical of natural disaster in general 

(Berz, 1983), and thus reduce administrative costs. Alternatively, the 

insurance of a property could be shared between two or more companies. 

Such 'co-insurance', however, is only feasible for large, expensive 

properties, owing to the administrative costs involved. 

The impact of a single flood event can also be lessened by limiting 

the number and value of policies sold in particular hazard areas 

(Munchener Ruck, 1974). The level of this limit would be determined both 

by expected losses and by the capacity of the insurance fund concerned 

to withstand large withdrawals. 

Several practical problems hinder the alternative strategy based 

upon the accumulation of catastrophe reserves by either individual in-

surance companies or insurance pools. In almost all countries, these 

reserves are taxed: on the grounds that' unless a catastrophe has already 

occurred, no losses have yet been incurred, and ... any future catas-

trophes must be considered only as contingencies which cannot be predic-

table or quantifiable, and so cannot be recognised as specific existing 

liabilities' (Lockett, 1980; pl29). R. Smith (1983) suggested that the 

Australian Federal Government could exempt such reserves from tax, and 

a proposal for a flood insurance scheme in the United States also incor-

porated tax deferrals (U.S. Congress, 1966a). However, such exemptions 

would require a workable definition of 'catastrophe' and may be open to 

abuse (Lockett, 1980). Also, reserves need to be carefully managed and 

must be kept in assets sufficiently liquid to be realised at short 

notice. 

An individual buys insurance to protect himself from financial loss. 

In the same way an insurance company can buy reinsurance to protect itself 

against the possibility of paying out large sums of money (Arnell, 1983). 

Insurance spreads the cost of an individual loss over a large number of 

policyholders: reinsurance spreads this loss still further, especially 

if the reinsurance company itself buys reinsurance. Reinsurance for the 

flood hazard is generally sold on an 'excess of loss occurrence basis', 

whereby the reinsurer pays the original insurer only when the aggregated 

loss occurring during a specified time period from one hazard occurrence 



- 2 0 -

exceeds a predetermined retention level (Carter, 1979). The standard 

time base for such reinsurance policies is usually 24 or 72 hours 

(Lockett, 1980). Reinsurance therefore allows an insurance company to 

take on a larger number of policies, and reduces the threat of insolvency. 

In this way the costs of a large flood event may be spread over the global 

reinsurance market. 

After a few years of favourable underwriting experience, reinsurance 

premiums tend to be forced down by competition, and any losses incurred 

in a catastrophe must then be recovered by post-financing, that is, by 

increasing rates after the event (Ryder, 1980). This may deter some 

insurance companies from seeking catastrophe reinsurance, and perhaps 

from selling direct hazard insurance. Also, the reinsurance companies 

which did not suffer loss could subsequently undercut those which had, 

threatening them with insolvency (Ryder, 1980). Consequently there is a 

school of thought which holds that natural disasters in general are un-

insurable, because reinsurance cannot be guaranteed (Buchanan et al, 1976; 

Ryder, 1980). 

The risk of large losses may discourage private insurance companies 

from selling flood insurance, and some form of government assistance or 

incentive may be necessary. This assistance can take the form of guarantees 

in the event of catastrophic loss, as in France since 1982 (The Review, 

1982). More generally, it has often (for example Rommel, 1953; Kunreuther, 

1968) been proposed that state governments should provide reinsurance to 

private companies selling flood insurance, and Benktander (1979) claimed 

that the problem of catastrophic loss could only be solved by cooperation 

between the private industry and government. He warned, however, that the 

government should 'leave the practical running of the scheme to private 

industry' (p26). 

2.2.2 Assessing exposure to the flood hazard: data requirements 

It is apparent that effective design of insurance measures to minimise 

the impact of large flood losses requires data on loss potential. However, 

this is not a simple matter. In the first place, the exposure to the 

hazard in either one or several floodplains is not equivalent to the total 

sum insured, because not all properties (if any) will be totally destroyed 

in a flood. Furthermore, past damage experience is not a good guide to 
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exposure (Friedman, 1972; 1983). The stock of property at risk may 

change over time, and past experience may be strongly influenced by the 

occurrence of particularly rare events. Consequently, estimates of present 

loss potential are needed. Such estimates may be derived analytically from 

knowledge of the frequency distribution of damaging events (section 2.2.3), 

or synthetically by simulating a long time series of flood losses. Studies 

reported by Friedman (1972; 1983) and Schaake and Fiering (1967) were both 

based around the simulation of flood flows and consequent losses in the 

United States. 

Both simulation and analytical procedures require information on flood 

characteristics, exposed property and damage susceptibility. For this 

purpose, standardised data on flood damage susceptibility can be provided 

by depth-damage curves, such as those produced by White (1964), Penning-

Rowsell and Chatterton (1977) and Smith (1981), which relate damage incurred 

to depth of flooding. Information on both flood characteristics and property 

exposure can best be obtained by site-specific investigations. Any re-

finement in techniques for estimating both damage susceptibility and flood 

characteristics would be of value to managers of flood insurance schemes, 

provided that data collation and processing do not become too onerous. 

Once the loss potential (including the'maximum probable loss' - the loss 

caused by the biggest conceivable, feasible event) has been estimated, 

insurance managers can decide whether and by how much to restrict further 

sales of policies, to build up reserves, or buy reinsurance. 

2.2.3 Spatial variations in flood occurrence 

Floods tend to occur in certain places, and in such areas are virtually 

certain to happen at some point in time. This leads to a number of problems 

in relation to insurance viability. 

Only those people who believe themselves to be exposed to the flood 

hazard may consider buying cover. This is known in the insurance industry 

as 'adverse selection' and in such circumstances the insurance portfolio 

would consist solely of the 'bad' risks, each of which would be subject 

to periodic loss. Such selection is particularly important in view of 

the potential for large losses, as these losses would then be spread over 

a relatively narrow policyholder base. 
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Adverse selection could be minimised if those in less risky areas 

were encouraged by lower premiums to buy flood insurance. It is an 

accepted principle of insurance rating in general that premiums should 

ensure fairness among policyholders by reflecting differences in the degree 

of risk (Lockett, 1980): a scheme whereby all policyholders paid the 

same would, it is claimed, not be fair to those in safer areas (Benktander, 

1979). Consequently, it is argued that the premium charged for a property 

must bear some relation to the risk to which it is exposed. 

Flood losses vary annually, and an insurance scheme can only be said 

to cover its costs if premiums received over a long period equal (or exceed) 

claims paid over that period. Flood insurance must therefore operate by 

spreading risk over time, rather than just over all policyholders. For 

a period of a number of years an average annual flood loss can be calculated, 

and unless annual premiums are at least equal to this average, the insurance 

fund will incur a long-term deficit. Premiums must therefore be based on 

average annual flood losses. The average value (or expected value) of a 

random variable is the sum of the product of each value of the variable 

and its corresponding probability. Therefore, the average annual flood 

loss is equal to the sum of the product of damage incurred at each flood 

level and the associated annual flood probability. In order to allow for 

costs and profit a loading must then be applied to the average annual loss 

to translate it into a flood insurance premium (Arnell, 1983). Details of 

methods of calculating flood insurance rates are examined in Chapter 7, 

and it is sufficient to note here the considerable concern expressed by 

insurers over the practicalities of determining variable rates at reasonable 

cost (Insurance Executives Association, 1952; Ellis, 1955; Neville, 1957; 

Whipple, 1968, for example). 

2.2.4 Compulsory flood insurance 

If a flood insurance scheme is to be viable, it needs to have a 

broad distribution of policies over a number of independent floodplains 

(Forsythe, 1975). Voluntary purchase of flood insurance may not meet 

this requirement, and some degree of compulsion may then be necessary. 

Compulsory flood insurance would ensure that all floodplain occupants 

had cover (which would be to their advantage), and would provide the 

widest possible base for a flood insurance scheme. Administrative and 

transaction costs per policy would be reduced and economies of scale in 
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estimating premium rates could be achieved (Lind, 1967). Compulsion 

would also ensure continuity of purchase, so that the problem of irregular 

claim payments would not be compounded by irregular premium receipts 

(Forsythe, 1975). 

In some societies compulsory flood insurance could be seen as an 

infringement of an individual's freedom of choice (Kunreuther, 1968; 

Forsythe, 1973; 1975). Krutilla (1966), on the other hand, observed 

that compulsory flood insurance was little different in principle to 

compulsory unemployment or medical insurance. However, even some flood-

plain occupants may resent being forced to buy insurance, when they 

would rather gamble on not being flooded. Compulsory flood insurance 

for those not living in floodplains would, of course, be even more 

inequitable. 

As an alternative to legally-enforceable compulsion, incentives to 

encourage occupants to buy flood cover could be devised (Kunreuther, 1974). 

For example, flood insurance could be required as a condition for a 

mortgage. Such devices require government backing and could not be in-

troduced unilaterally by private insurance companies. 

2.2.5 Subsidised flood insurance premiums 

The potentially high cost of risk-related flood insurance premiums 

in high hazard areas may discourage voluntary purchase, and lead to con-

siderable opposition to compulsory purchase. A study conducted in the 

United States in 1966 concluded that 'if a significant proportion of the 

present occupants of highest risk areas is to have flood insurance, then 

their premiums must be subsidised in some degree' (U.S. Congress, 1966a; 

p7), There are a number of justifications for such subsidies, which can 

be paid either from public funds or by transfer from other areas of a 

company's portfolio. 

Present floodplain occupants may not have been aware of the flood 

hazard, and there may have been no effective public safeguards against 

unwilling exposure to flood (U.S. Congress, 1966a; Forsythe, 1975). In 

such cases it could be argued that the individual carries no blame for 

being located in a high risk zone. Subsidies would also encourage the 

purchase of insurance by low-income occupants (Sorkin, 1982), who are 
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the most in need of financial assistance after suffering a loss. 

Kunreuther (1968) presented an economic case for subsidy, valid 

where the government had previously assumed responsibility for reimbursing 

flood losses. The present value of a property partially reflects this 

benevolence, and if the government policy is changed so that relief is 

replaced by insurance, the value of the property will fall. This 

government-induced reduction in value could be compensated by offering 

subsidised premiums, compensation being justified because the change in 

government attitude could not have been foreseen when the property was 

built or occupied. The subsidy could be granted for a fixed period of time, 

but in practice it would be politically difficult to discontinue the 

subsidy at the end of the period. An alternative is to provide the subsidy 

annually, but only on the portion of the property that has not incurred 

damage. As damage is incurred, the amount of subsidy is reduced. 

Forsythe (1975) claimed that subsidised rates were only justifiable if 

insurance was compulsory. However, there appear to be no clear reasons 

why subsidised insurance should not also be offered where insurance is 

voluntary: such subsidies might have the advantage of encouraging the 

spread of insurance cover. 

Subsidised flood insurance should only be offered to properties 

located on the floodplain before the introduction of the insurance scheme. 

Problems which would be encountered if cheap flood insurance were to be 

offered to new development are noted in the next section. 

2.3 INSURANCE AND LOCATION ON THE FLOODPLAIN 

Although it has so far been considered mainly as a loss-sharing device, 

flood insurance can also be used as a positive aid to floodplain management, 

though if not carefully organised can work in the opposite direction. In 

this context the aim of the insurer may remain unchanged, but a broader 

function may be added by the government utilising this insurance cover within 

its overall management strategy. 

Premiums related to risk (based on average annual losses, for example) 

provide an indication of the degree of risk to which a property is or would 

be exposed. High premiums could therefore be an effective deterrent to 

unwise construction, by making prospective developers aware of the extent 

of the flood threat (Langbein, 1953; White, 1964; Kunreuther, 1968; 
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Loughlin, 1971; Herfindahl and Kneese, 1974). Of course, if the 

developers are not to pay the premiums themselves and are confident that 

they can sell the property despite the increased premiums, they may still 

decide to build. The costs of flooding, as indicated by insurance 

premiums, could be compared either by the individual or by government 

with the benefits of a floodplain location (such as cheaper transport 

and building costs), in order to filter out uneconomic floodplain uses 

(U.S. Congress, 1966a; Krutilla, 1966). However, insurance costs may not 

necessarily play an important part in individual decisions to locate in 

hazard areas. Kunreuther (1981) suggested (with reference to earthquake 

insurance) that 'given the large monetary transaction in purchasing a 

house and other factors influencing location, the premium differentials 

are likely to have a small impact on most buyers' actions' (p 132). The 

effect of premium variations depends, of course, on the magnitude of 

these variations, but Kunreuther's (1981) suggestion nevertheless merits 

further study since it throws doubt on a significant assumption. 

Lind (1967) considered the risks involved in locating on a floodplain. 

He argued that risk is involved because there is always the possibility 

of damage and subsequent financial loss, even after the implementation of 

structural works, flood forecasts and flood-proofing. A flood insurance 

policy giving full reimbursement removes all risk of suffering financial 

loss (but not of damage, of course). If it is assumed that the policy is 

available for an annual premium equivalent to average annual losses, then 

over a long period of time the costs to a floodplain occupant are the same 

whether he buys the policy (premium costs) or not (flood losses). In 

such circumstances, the insurance would therefore eliminate the risk of 

incurring financial loss at no extra cost. In practice premium loadings 

will equal the cost of risk bearing. Also, over a given time period, 

premiums paid may be either substantially higher or lower than losses 

incurred. In the former case the policyholder is worse off than he would 

have been without buying cover, but his knowledge that he was covered 

may have given him peace of mind. It is also clear that regular premium 

payments may well be more easily met by the individual than sudden 

occasional large loss reinstatements. Nevertheless, Lind's (1967) work 

shows that insurance can be interpreted as an effective means of coping 

with the risk of financial loss resulting from floodplain location. 

For example, it may be economical for an activity to locate on the flood-

plain (the net benefits of a location are higher than the net benefits of 
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locating elsewhere, even after consideration of the flood threat), but 

the site may only be considered by the developer if he knows that the 

impact of flood losses would be eliminated by insurance. 

By eliminating the risk of loss and guaranteeing reimbursement, 

however, flood insurance may actually encourage development on the flood-

plain in a number of ways. With the knowledge that insurance would cover 

any losses, a developer may decide to gamble on a floodplain site. 

Location on the floodplain may have non-quantifiable benefits - prestige 

value, river frontage, fishing rights, for example (Smith and Tobin, 1979) -

and insurance may remove the problem of financial loss. Development could 

also be encouraged if the developer believed that annual flood insurance 

premiums were less than (perceived) average annual flood losses (the 

developer may not, of course, pay the premiums, but 'cheap' flood pro-

tection could be perceived to be a strong 'selling point'). Consequently, 

subsidised premiums should not be applied to new development. A report on 

flood management policy in the United States warned that 'to the extent 

that insurance were used to subsidise new capital investment, it would 

aggravate flood damages and constitute gross public irresponsibility' 

(U.S. Congress, 1966b; p 18). Flood insurance premiums for new develop-

ment should be no lower than average annual flood losses (although if the 

developer overestimates flood losses, he may still decide to develop in 

the belief that flood insurance would produce net benefits). 

2.4 FLOOD INSURANCE AND DAMAGE MITIGATION 

Flood insurance in itself does not reduce damages, it merely pays 

for them. However, insurance can be used to encourage either individual 

policyholders (private or commercial) or public authorities to undertake 

measures to mitigate damages. Details of flood-proofing techniques available 

to individual floodplain occupants are provided by Sheaffer (1967) and 

FEMA (1981a). 

Although insurance companies have an interest in minimising exposure 

to loss, the integration of flood insurance into wider floodplain manage-

ment strategies will very probably require government involvement (or at 

least pressure). Insurance companies are only likely to go to the expense 

of encouraging the adoption of measures to reduce damages where the in-

dividual property concerned has a high value, or where the catastrophe 



-27-

potential is high. Consequently, effective use of insurance to reduce 

damage potential relies on government regulations, laws and persuasion. 

This section examines in some detail the different ways in which 

insurance can be used as part of a programme to reduce flood losses. 

In Section 2.4.2 the use of excesses and coinsurance to encourage policy-

holders to seek to protect their property is considered, and Section 

2.4.3 focusses upon the use of premiums which vary with the degree of 

protection. Such measures may be 'voluntarily' employed by insurance 

companies, but making insurance conditional upon the adoption of specified 

building standards (Section 2.4,4) may require government involvement. 

Similarly, the government would probably need to be involved in schemes 

whereby insurance was only sold if collective level responses to the 

hazard was implemented (Section 2.4.5). Before considering the ways in 

which flood insurance could be used to encourage damage mitigation, it is 

necessary to examine the discouraging effect insurance may have, 

2.4.1 The discouraging effect of insurance on damage mitigation 

'Moral hazard' is said to arise when the possession of an insurance 

policy alters the incentives of the insured. The interpretation of moral 

hazard has tended to emphasise ethical factors, such as the temptation 

to fabricate a loss, but Doherty (1976) identified the concept of 'morale 

hazard', which is presented by the ordinary (not necessarily unscrupulous) 

policyholder who does not seek physically to protect his property because 

he is insured. Possession of an insurance policy may discourage flood-

plain occupants from adopting either permanent or emergency flood damage-

mitigation measures (Forsythe, 1975). However, many personal possessions 

have significant non-monetary values, and knowledge that they were 

covered (for their monetary value) by insurance would not discourage 

householders from attempting to save them. 

2.4.2 Excesses and co-insurance 

The concept of an 'excess', whereby the insured pays a portion of 

his loss, was introduced in Section 2.2.1. An excess not only helps to 

restrict the number of small claims received by the insurer, but also 

gives the insured an interest to protect. The insured knows that he will 

have to pay for a part of his loss, and (it is assumed) will therefore be 
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encouraged to take action to prevent a loss. The degree of encourage-

ment depends on the size of the excess. Encouragement would increase as 

the excess increased, (and premiums would decrease) but policyholders 

may like to pay as little of any loss as possible. 

Where an excess is in force, the insured must contribute to each and 

every loss. With a franchise, however, losses above a specified limit 

are reimbursed in full. For example, if a franchise of £100 is specified 

in a policy, the insured will have to bear the whole of any loss below 

£100 , but none of any greater loss. If the £100 was an excess it would 

have to be subtracted from all claims. Both an excess and a franchise 

encourage attempts to protect against small losses (in the example above, 

below £100). However, a franchise offers no incentive to protect against 

larger losses, as all such losses would be covered. An excess, therefore, 

is more likely to encourage the adoption of damage mitigation measures 

than a franchise. 

Co-insurance (Section 2.2.1) generally means the separation of the 

insurance of one property amongst two or more insurance companies. 

However, the term is also used where the insured is required to bear part 

of any loss (although strictly speaking the insured is not an insurer: 

Dinsdale and McMurdie, 1980), The distinction between co-insurance and 

an excess is one of degree. An excess is imposed partly to eliminate 

small claims, and consequently the insured is generally liable for only a 

small proportion of the potential loss. Under a contract of co-insurance 

the insured assumes a much greater liability: the insurance company may 

pay only 50% of any losses, for example. Co-insurance, then, should 

provide a greater incentive to policyholders to attempt to reduce losses. 

The influence of an excess (or co-insurance) on the adoption of damage 

mitigation measures depends on how it is applied. If the excess is a 

fixed absolute sum, for example £100, then that sum will be paid by the 

individual whether flood losses incurred total £110 or £10,000. Conse-

quently if it is not possible to prevent loss altogether, there is no 

incentive for the individual to attempt to reduce potential losses, as 

his liability (£100) remains constant regardless of his expenditure on 

mitigation measures. It is very difficult in practice for individual 

floodplain occupants (whether residential or commercial) to implement 

measures which will guarantee complete protection. Both temporary and 
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more permanent measures may be insufficient, and may cost the property-

owner more than the size of his excess. Also, if complete protection 

could be guaranteed, insurance would in any case be unnecessary. On the 

other hand, if the floodplain occupant was responsible for a proportion 

of total losses (for example 10%), then the less the damage the less that 

he needs to pay. In such a case there would be an incentive to try to 

reduce potential flood losses, either using permanent or emergency measures. 

Thus a proportional excess may act as a flood damage mitigation incentive 

whereas an absolute excess will not. 

Given that it is difficult in practice completely to eliminate flood 

losses for an individual building, it appears therefore that a percentage 

excess (or co-insurance) should have a greater effect on damage-mitigation 

measures. However, the influence will depend on the relative size of the 

excess and cost of mitigation action. The policyholder would need to 

decide whether expenditure of £X on a mitigation measure would lead to a 

reduction of more than £X in the sum he would have to pay as excesses in 

the event of losses over a number of years (this calculation involves an 

assessment of the probability of incurring different magnitude losses: 

chapter 5). This decision would be further complicated by technical con-

siderations - especially technical skills needed relative to those 

available. The imposition of an excess may also only encourage the im-

plementation of measures to reduce damages if practicable measures are 

both available and known to the individual. If they are not (for technical, 

financial or perceptual reasons), then an excess will have only the un-

fortunate effect of preventing the full reimbursement of flood losses with-

out bringing the advantage of mitigation. 

2.4.3 Premium incentives 

In a rather different context it can be argued that if insurance 

premiums were related directly to the specific risk of loss, then premiums 

for 'safer' items should be lower. For example, life assurance companies 

are beginning to offer lower life assurance premiums to non-smokers, and 

the installation of sprinklers and other devices to reduce fire losses in 

commercial properties will in many cases be rewarded with lower fire 

premiums. It is possible, therefore, to use lower premiums to encourage 

the adoption of measures to reduce damages. Kunreuther (1968) noted that 

flood insurance could be used to draw attention to flood-proofing by 

'indicating the reduced rate which would be charged if a house were flood-
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proofed to various degrees' (p 158). 

Classical economic theories of imperfect competition state that the 

level of production which maximises profits is that at which marginal 

costs equal marginal revenues. Doherty (1976) applied this theory to 

loss prevention behaviour, and suggested that the optimum level of ex-

penditure on loss prevention was at the point where the marginal costs 

(the direct and opportunity costs (costs of foregone opportunities) of 

an additional increment of loss protection) equalled marginal benefits 

(the reduction in premiums and uninsured losses achieved by that additional 

increment of protection). However, this formulation rests on the assumption 

of rational economic behaviour, assumes that an individual can determine 

all his costs and benefits, and that insurance premiums can vary as a 

continuous variable. In practice, these assumptions will not hold. Not 

only is it likely that the individual will be unable to estimate costs 

and benefits (which will have to be based on expected flood probabilities), 

but insurance companies will probably only be able to offer different 

premiums for a limited number of scales of mitigation alternatives. The 

amount an individual will spend on mitigation measures, then, will be 

based not on 'marginal costs and benefits' but on a comparison of the 

annual premium reductions offered if measure 'A' is adopted, and the 

annual cost (perhaps discounted) of implementing measure 'A'. Such an 

economic comparison is also difficult, and the decision to implement 

measure 'A' may be influenced more by the desire to minimise disruption, 

expectation of flooding, and the perceived effectiveness of alternative 

measures. 

Several practical problems hinder the use of lower premiums to en-

courage damage mitigation. It may be very costly to develop premium 

schedules for a wide range of building types and mitigation measures. 

Also, any such schedules would be complex and possibly confusing to 

policyholders (Kunreuther, 1974). Premium reductions cannot be offered 

without detailed technical advice on the range of measures available to 

reduce damages, and their implementation. In some cases it may be very 

difficult to install either temporary or permanent mitigation measures. 

Effective flood-proofing may only be possible at considerable expense, and 

although over a number of years lower premiums would allow the cost to be 

recovered, the initial outlay necessary may be greater than can be com-

fortably borne. Finally, it would be a costly process to survey each pro-

tected property to ensure that the standards required for lower premiums 
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are being met. 

Nevertheless, there is a considerable potential for using premium 

reductions to encourage the adoption of measures to reduce damages, 

particularly for larger properties and for properties still in the design 

stage. It is often very difficult to modify an existing structure to 

withstand flood damage (Sheaffer, 1967; FEMA, 1981a). 

2.4.4 Insurance and building standards 

This section has so far considered how the nature of the insurance 

contract - excess requirements and variable premiums, for example - can 

be used to encourage the adoption of damage mitigation measures. A more 

extreme means of encouraging these measures is to make the availability 

of insurance entirely conditional on their implementation. The association 

of insurance provision with building standards in this way has frequently 

been advocated in general terms (O'Riordan, 1974; Burton et al, 1978; 

Butler, 1980; Sorkin, 1982, for example). Insurers have often refused to 

provide flood cover for certain exposed or high value buildings unless they 

were protected from flood damages. Cover for industrial and commercial 

premises, for example, may only be sold on the condition that stocks are 

raised above a specified level. Sheaffer (1967) reported that a large 

department store in Pittsburgh could only obtain flood cover if it both 

installed flood-proofing and periodically rehearsed flood procedures. In 

such cases, insurers are attempting to reduce damage susceptibility in order 

to make the insurance less risky to themselves. More positively, it is 

possible to sell flood insurance only to categories of properties which 

meet certain general standards. Under such conditions, a floodplain 

occupant who wishes to buy flood cover must adopt specified minimum 

damage mitigation measures. However, as noted before, it is often very 

difficult to modify existing structures, so that in practice such con-

ditions could only be imposed on new properties. Nevertheless, making 

flood insurance for new properties conditional on the incorporation of 

some kind of floodproofing (elevation on fill, for example) has strong 

potential for slowing any increase in exposure to damage in floodplains. 
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2.4.5 Insurance and collective level responses to the flood hazard 

In the same way that it is possible to sell insurance only to in-

dividual protected properties, it may also be feasible to sell flood cover 

only in areas which are affected by certain collective level responses to 

the flood hazard. For example, insurance may only be sold where structural 

flood control works have been implemented. Dawson (1981) wrote that 

'if mitigation is not a feature of natural hazard management in a particular 

area, then insurance will only be available at a higher price, if at all' 

(p 103). Flood insurance could also be conditional upon the implementa-

tion of a flood warning system. However, there are a number of problems 

with such an approach. Occupants of a 'protected' floodplain may believe 

the risk to have been totally eliminated (chapter 5), and therefore may 

be unwilling to buy flood insurance. Meanwhile, those who most want cover -

those in unprotected areas - would not be able to buy insurance. In some 

floodplains, particularly where there is little development, structural 

flood control schemes may not be economically viable, and there is thus 

no hope of either protection or flood insurance. 

An alternative approach is to sell flood insurance only in areas 

where a responsible local authority has implemented a floodplain management 

programme, involving the control of future floodplain development. Such 

co-ordination would probably only be possible if government played a role 

in the flood insurance scheme. Association of flood insurance with land 

use management would also tend to counteract any tendencies insurance might 

have to encourage development, and flood insurance can be used as an incen-

tive for local communities to manage their floodplains. 

Finally, it is possible to relate flood insurance to the evaluation 

of benefits and distribution of costs of flood control works. Implemen-

tation of such works is in many instances based on an analysis of project 

costs and benefits. The benefits of flood alleviation are the differences 

in flood losses before and after project implementation, and are generally 

expressed in terms of the reduction in average annual flood losses. If 

flood insurance premiums are determined on the basis of average annual 

losses, the benefits of a flood alleviation scheme could be calculated from 

the reduction in insurance premiums (Krutilla, 1966). The annual reduction 

must be discounted to give the present value of benefits. 
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Structural flood control projects are implemented in many countries 

at no direct cost to the beneficiaries of the scheme - the present and 

future floodplain occupants. This separation of costs and benefits has, 

it is alleged, encouraged floodplain development (Krutilla, 1966). 

Krutilla (1966) therefore proposed a scheme whereby individual contribu-

tions to project costs would be based on flood insurance premium reductions. 

He suggested that premiums should be reduced not to the new post-project 

'residual' average annual loss level, but by an amount equal to the excess 

of project benefits over costs. New premiums would be lower than before, 

but higher than needed to cover residual losses. The difference between 

the premium paid and residual losses would be contributed (via the agency 

collecting premiums) to the costs of the flood control project. Subsequent 

arrivals to the floodplain would pay a lower premium equal to the residual 

average annual loss. However, this means that new floodplain occupants -

perhaps encouraged by the protection project - would not contribute to 

project costs, and Krutilla's (1966) proposal, therefore, does not solve 

all the problems associated with the separation of beneficiaries and cost-

bearers . 

Loughlin (1971) proposed a slightly different scheme, assuming that 

existing floodplain occupants pay subsidised premiums and that new 

occupants would pay premiums equivalent to average annual losses. Total 

project costs would be allocated to each group in the proportion that 

group benefits bear to total benefits. The proportion of their costs 

that each group actually pays (perhaps to a separate agency) would then be 

equal to the ratio of reduced premiums to group benefits. Since subsidised 

premiums are less than average annual losses, the reductions in premiums 

paid by existing occupants would be less than the reduction in average 

annual loss (i.e. the flood control benefits). Consequently, the ratio of 

the premium reductions to benefits must be less than unity, and existing 

floodplain occupants would therefore only pay a portion of flood control 

costs allocated to them. This proportion would vary between projects. 

However, new floodplain occupants would pay all of their share of the 

costs: because their premiums are equal to average annual losses, the 

reduction in premiums is equal to the reduction in average annual losses, 

and the ratio of the two is equal to unity. 

In summary, then, flood insurance can be used in several ways to 

encourage the adoption of both individual and collective level measures 
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to reduce flood damages. However, the success of such attempts will 

depend on the nature and magnitude of insurance incentives offered, and 

the scope of practicable damage mitigation measures. 

2.5 UNDERINSURANCE 

For insurance to constitute an effective means of recovering from 

flood loss, policyholders must have enough cover in force: an under-

insured policyholder will not be fully reimbursed in the event of loss, 

and his recovery will therefore be much slower. In some instances, the 

insurers will pay up to the total sum insured. Some insurers, however, 

adopt a policy of 'averaging' (Dinsdale and McMurdie, 1980), whereby 

any payments are reduced in proportion to the degree of underinsurance. 

Although there are no available data, it is probable that underinsurance 

is a problem wherever insurance is sold. Dawson (1981), for example, drew 

attention to underinsurance in Australia. 

Underinsurance is largely due to individual's underestimating the 

value of their property. Not only must adequate cover be purchased initi-

ally, but the sum insured must be increased to take changes in the Insured 

property and inflation into account. Underinsurance is likely to be a 

greater problem where inflation is highest, as sums insured would more 

quickly become inadequate. The problem of inflation can be tackled by 

index-linked policies, where the sum insured is increased each year in 

line with inflation. Of course, for index-linked policies to be effective 

in curbing underinsurance, the initial sum insured must be adequate. 

Underinsurance can severely undermine the effectiveness of a flood 

insurance programme. Consequently, considerable effort needs to be 

expended in encouraging policyholders to both initially insure for an 

adequate sum, and update the sum when necessary. The advice of insurance 

companies and agents is crucial. 

In some circumstances it is conceivable that a flood event would not 

cause complete destruction. It is therefore unnecessary to buy insurance 

cover for the whole value of the property. A 'first loss' policy, which 

provides cover only for a certain portion of total property value, may 

be purchased. For example, a floodplain occupant may determine that at 

most only 25% of the total value of his property is at risk from flooding. 
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The remainder of his property may be either not susceptible to damage, 

or out of the reach of floodwaters. However, in order to avoid under-

insurance the sum insured under a first loss policy must be adequate. 

For large commercial properties, expert appraisal of damage susceptibility 

is necessary. 

2.6 THE PROVISION OF FLOOD INSURANCE 

There are a number of ways in which flood insurance could be provided 

to floodplain occupants. However, in some countries flood insurance is 

not available to floodplain occupants at all. Dutch insurers, for example, 

will not sell flood cover, following the disastrous 1953 floods (Tervaert, 

1977). All but one Australian company refuses to sell flood cover in 

floodplains (McKay, 1983; pers. comm.). 

It is possible for the private insurance industry to sell flood 

insurance under a separate policy. However, it was noted in Section 2.2 

that the potential for catastrophically large losses requires that flood 

insurance needs as wide a premium base as possible. Consequently, the 

private insurance industry would be more likely to provide cover in 

association with cover for other perils, so that premium income from 

these perils could be used to soften the irregular, large blows due to 

flood. 

Flood cover can be added as an optional extension to an ordinary fire 

policy. Fire policies for commercial and industrial properties, for 

example, can be extended to include flood cover (on payment of a higher 

premium, of course) in many (though not all) countries (Royal Insurance, 

1982). 

Another alternative is to incorporate flood in a standard package 

(or comprehensive) policy which covers against a wide range of perils. 

Comprehensive household policies are available in a great many countries 

(Royal Insurance, 1982), including Britain, Switzerland and Germany. The 

one Australian company offering household flood cover includes it within 

a comprehensive policy. In France, flood cover was incorporated by law, 

along with other hazards, into all fire policies in 1982 (The Review, 1982). 
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Comprehensive household policies are also sold in eastern Europe. Rogers 

(1982), for example, reports that Soviet policies include flood cover. 

In countries where insurance is not nationalised or otherwise 

publicly run, the government may nevertheless assist in the direct sale of 

flood insurance. (It has been shown in Section 2.2.1 how the government can 

help the private industry to sell flood cover). Such public provision 

of flood cover may satisfy a demand not met by the private market, and 

can help to alleviate financial hardship. However, public flood insurance 

must be seen in comparison with public flood relief, a topic examined in 

some detail in Chapter 6. It is possible that the transaction costs of 

a public flood insurance scheme would be lower, as the government would 

have ready access to technical hydrological expertise and may be able to 

achieve economies of scale. The government could, of course, operate in 

partnership with the private industry. 

Flood cover could be provided by the government, together with other 

perils, as an addition to standard household (or commercial) policies. 

In Spain, for example, 'catastrophe insurance' has been available from 

the government since 1941 (Rommel, 1960). Premiums are collected by 

the private industry, and passed to the government. Flood cover was only 

included in 1948, and is only given in areas 'not normally exposed to 

flood'. Criteria used for defining the high risk exclusion areas are 

not known. A similar scheme operates in New Zealand. Since 1944 all 

fire policies have been subject to a surcharge, which goes to the govern-

ment Earthquake and War Damage fund. Since 1950 flood cover has been 

provided under the scheme, although cover is only given for floods of an 

'abnormal nature' (O'Riordan, 1971; 1974). 

As a final alternative, flood cover can be sold in a separate policy 

by the government. Governments should be better able to absorb catastrop-

hic losses than private companies, and as noted above, may be able to 

operate at lower cost. However, such government flood insurance has not 

been widely sold, and is only available in the United States. 

In principle, compulsion can be imposed on all of these alternative 

methods of providing flood cover. For example, all holders of fire 

policies could be required to buy additional flood cover, or comprehensive 

policies could be mandatory. However, such compulsion is most likely where 
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there is a strong direct government involvement. In New Zealand, for 

example, all fire policies are subject to the surcharge for catastrophe 

(including flood) cover. Subsidised premiums and rates which vary with 

risk can also (in principle) be applied under any of the different types 

of flood insurance schemes noted here. 

2.7 SUMMARY 

The most valuable role of flood insurance is to provide for the 

recovery from flood loss. While not directly reducing damages, insurance 

can, however, be used to encourage the adoption of mitigation measures, 

and can consequently play an important part in overall floodplain manage-

ment policy. Integration of insurance into wider floodplain management 

necessarily requires a great deal of government involvement in flood 

insurance, although this involvement need not extend to participation in 

the management and sale of insurance itself. It has been shown that al-

though flood insurance is more difficult to write than other types of 

insurance, primarily because of the potential for very large losses and 

the spatial concentration of the hazard, several methods exist to counter 

these problems. 

The following chapters examine the application of flood insurance as 

a floodplain management tool in two countries with very different approaches. 

In one - the United States - flood insurance is sold with the close 

assistance of the government, and plays a central role in floodplain 

management. In the other - Britain - flood cover is sold by the private 

insurance industry in comprehensive household policies, or as an extension 

to fire policies for industrial and commercial properties, and has no 

formal connection with public floodplain management policy. These con-

trasting institutional arrangements pose different opportunities and 

problems for the use of flood insurance to improve response to the flood 

hazard. 
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Chapter 3 

The United States National Flood Insurance Program 
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3.1 INTRODUCTION 

Chapter 2 has drawn attention to both the problems and the potential 

of flood insurance. On the one hand the risk of catastrophic loss, the 

problems of adverse selection, the need for large amounts of data, and 

the potential for stimulating floodplain encroachment seriously hinder 

the implementation of a flood insurance scheme. On the other hand, 

however, insurance can be used to encourage the adoption of individual 

or collective measures to reduce flood damages. In the United States 

the federal government has become involved in flood insurance, both to 

enable its sale and to realise some of its potential for contributing to 

floodplain management. Although other governments have sold flood in-

surance (in Spain and New Zealand, for example), it is only in the United 

States that insurance is explicitly incorporated into wider public flood-

plain management policies. Examination of the United States National 

Flood Insurance Program (NFIP) may therefore provide some useful insights 

into the practicalities of government involvement in flood insurance, and 

the potential for integrating Insurance into floodplain management. Flood 

insurance is organised in a very different way in Britain (Chapter 4), and 

any investigation into the applicability of American practices to Britain 

requires detailed understanding of the nature of the NFIP. 

Three objectives of the NFIP can be identified; 

1) The NFIP seeks to provide flood insurance at affordable rates. 

2) The NFIP attempts to reduce federal flood disaster aid in the form 

of subsidised loans and grants, by encouraging insurance instead. 

3) It attempts to slow the rate of increase in flood losses. 

The NFIP constitutes the core of federal flood hazard mitigation policy. 

It is the vehicle by which the federal government encourages floodplain 

land use regulations, which are seen as the most effective means of con-

trolling the increase in exposure to the flood risk. Examination of the 

NFIP in the wider context of federal, state and local floodplain manage-

ment policies is beyond the scope of this chapter, and such an analysis is 

provided by Arnell (1984b). However, consideration of only the 

insurance aspects of the NFIP would give a misleading and incomplete 

picture, and so this chapter examines all aspects of the operation of the 

NFIP. The structure of the NFIP is important in that it itself reflects 

the need for measures to offset any encouraging effect insurance might 
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have on floodplain development, and the opportunities for the adoption 

of damage^mitigation measures. 

Numerous papers have described the NFIP and its operational problems 

(Levin, 1970; Felton et al, 1971; Lorelli, 1974; O'Toole, 1974; 

Piatt, 1976; Power and Shows, 1979; Hashmi, 1982), and several have 

examined its chronological development in detail (Anderson, 1974; 

Marcus and Abrams, 1974; Myers, 1976; Maloney and Dambly, 1976; 

Myers and Rubin, 1978). Rather than take a chronological, descriptive 

approach, this chapter firstly examines the factors which led to the 

establishment of the NFIP. Section 3.4 is concerned with the details of 

the structure and organisation of the NFIP, and how the emphasis placed 

on its constituent parts has changed since its inception in 1968. The 

following three sections focus in turn on the success of the NFIP in 

achieving its three objectives; providing flood insurance, reducing 

federal flood disaster payments, and curbing the increase in exposure to 

flood. Section 3.8 addresses some other remaining practical aspects of 

the NFIP, while conclusions and implications are drawn in Section 3.9. 

The vast majority of information contained in this chapter was 

obtained during a visit to the United States in October 1982. During the 

visit structured interviews were obtained with NFIP officials involved 

in both the insurance and floodplain management aspects of the Program. 

Interviews were conducted at Federal Emergency Management Agency head-

quarters in Washington D.C. and in the Regional Offices in Philadelphia 

and Boston. In addition, interviews were obtained with other interested 

parties in private firms engaged in both the practical administration of ins-

urance aspects of the NFIP and the production of flood hazard maps. The visit 

to the United States allowed investigation of the NFIP in practice, and 

resulted in deeper insights into both the Program itself and its wider 

context than could have been obtained from the published literature. All 

statistics quoted are, unless otherwise credited, taken from unpublished 

NFIP data. Finally, a glossary of acronyms can be found in Appendix 2. 

3.2 THE REASONS BEHIND THE ESTABLISHMENT OF THE NFIP 

3.2.1 The lack of private flood insurance 

Up until 1968 floodplain property-owners could not realistically buy 

flood insurance to cover their buildings and their contents (Kunreuther, 
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1968). Policies that included flood cover were available from some 

companies (and also Lloyd's of London), but premiums were so high that 

only large commercial concerns could consider buying cover (Daenzer, 

1969), and cover was often only given if the buildings were floodproofed 

(Sheaffer, 1967). Chapter 2 has examined the problems facing the operation 

of flood insurance, and all these problems were cited by American insurance 

companies as a justification for not selling flood cover. Perhaps the most 

important reason for the lack of interest in flood insurance was the 

virtual certainty of loss in flood risk areas, and its catastrophic 

nature (Insurance Executives Association, 1952; Neville, 1957). The 

unfortunate fate of the company based in Cairo (Illinois) in 1899 was re-

counted in chapter 2, and severe flooding (particularly in the Mississippi 

basin) in 1927 and 1928 caused the few companies that were selling cover 

to abandon the business (White, 1945). Adverse selection was also cited 

as a major problem (U.S. Congress, 1951; Insurance Executives Association, 

1952). 

Many of the opinions of insurance managers regarding flood insurance 

were reinforced by a report commissioned by the industry in the wake of 

catastrophic flooding along the Kansas and Missouri Rivers in 1951. This 

investigation was conducted by a consulting engineer, and although it made 

no insurance recommendations, the industry concluded from the report that 

problems of catastrophic loss, adverse selection, premium calculation and 

definition were insurmountable (Insurance Executives Association, 1952). 

However, despite these findings (further strengthened by subsequent reports 

in 1956 (American Insurance Association, 1956) and 1962 (American Insurance 

Association, 1962)), the insurance industry in the early 1960s formed a 

subcommittee to re-examine flood insurance. This committee concluded in 

1965 that flood insurance could be written by an industry pool, with initial 

federal support to protect against catastrophic losses, and that cover 

could be added to ordinary extended cover policies (Package Flood In-

surance Technical Subcommittee, 1965). A similar recommendation was made 

by an Optional Endorsements Subcommittee, but further investigations were 

not made as it was agreed in November 1965 that the views of the industry 

were too divergent for progress to be made (Weese and Ooms, 1978). 

The National Flood Insurance Act of 1968 was not the first sign of 

federal interest in flood insurance. Following the floods on the Kansas 

and Missouri Rivers in 1951, President Truman had proposed a national 

flood insurance fund (U.S. Congress, 1951). The fund was to be based on 
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private insurance with federal reinsurance to cover against catastrophic 

loss (Langbein, 1953). Four bills were presented to Congress in early 

1952. That proposed by President Truman was the most complete (Rommel, 

1953), and called for either a private scheme with federal reinsurance 

or a direct federal scheme. These calls, including one more made in 1953, 

were unsuccessful, owing to the opposition of the insurance industry to 

flood insurance. This contrasts with the situation in Britain, where the 

private industry was in 1953 attempting to convince the government that 

flood insurance should not be taken over (chapter 4) . 

However, severe floods in 1954 and 1955 stimulated Congressional hearings 

on Federal Disaster Insurance (Grossman, 1958). The need for some form of 

flood insurance or relief was amply demonstrated (U.S. Congress, 1955; 

1956), and 40 bills were submitted to Congress in 1956. One of these bills 

eventually survived as the Federal Flood Insurance Act of 1956. This Act 

had three main elements. Firstly, direct federal insurance was to be sold 

at subsidised rates through the private industry. The premium subsidy was 

limited to 40% of the actuarial rate, and ultimately would be shared equally 

between the federal government and the state in which the insurance was 

sold (although this cost-sharing caused concern during the hearings, and a 

bill was submitted in 1957 to remove this provision). Secondly, federal 

reinsurance (at rates excluding a profit factor) was to be provided. It 

was hoped that this protection would encourage the private industry to sell 

flood insurance either for the whole property value, or for cover above 

the limits imposed on federal coverage. Finally, the Act authorised the 

federal government to make and guarantee flood damage repair loans. The 

availability of insurance after June 30, 1958 was to be conditional on 

the local community adopting appropriate land-use regulations. This 

provision was to counter any encouraging effect insurance may have on 

development, and is an important forebear of things to come. 

Within a year the Act was for all practical purposes dead. Funds had 

to be appropriated for administrative expenses, but the House of Repre-

sentatives failed to authorize any. There were several reasons for this 

decision. Firstly Congress was worried about the financial implications 

of the Act. It was felt that flood insurance could not be economic (other-

wise the insurance industry would sell it), and therefore the federal 

government was exposing itself to potentially huge expenditures. Un-

certainty was partly due to an administrative decision to launch flood 
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insurance nationally rather than experimentally (U.S. Congress, 1957), 

and the experience of the Federal Crop Insurance Program is important in 

this context. This program had been launched nationally, and had failed. 

It was relaunched on an experimental basis and subsequently became suc-

cessful (Grossman, 1958). A second administrative decision was to calculate 

average insurance premiums for twelve major river basins, and apply the 

rates uniformly (U.S. Congress, 1957). This was a compromise between an 

actuarial rate based on flood frequency proposed by an interagency 

government group, and a nationally applicable rate proposed by the insurance 

industry (U.S. Congress, 1957). The compromise was rather closer to the 

insurance industry's position, and may have led to adverse selection, as 

rates were not closely tied to risk. Thus, people in low-risk areas would 

have to pay the same as those in high-risk areas, and consequently rela-

tively few low-risk area occupants would buy insurance. White et aZ (1958) 

noted that the rate structure proposed 'would have tended to encourage the 

less efficient uses of the floodplain' (p 230). Porter (1970) concluded 

that the insurance industry had deliberately proposed an unworkable method, 

either because is opposed federal intervention, or looked upon federal 

insurance simply as relief. 

The 1956 Act, despite its failure, demonstrated public dissatisfaction 

with flood insurance. That the Act was passed in the face of insurance 

industry opposition to flood insurance (although it had offered the use 

of its facilities if needed) suggests that the demand for flood insurance 

was too great to resist. The Act also marked a move away from the more 

traditional engineering approach to flood management. More significantly, 

it demonstrated that the federal government was willing to consider sub-

sidising insurance premiums, and that insurance should be related to flood 

zone management. The failure of the Act showed that Congress must first 

be convinced that federal flood insurance would not lead to massive ex-

penditures, and that the insurance industry must be a willing ally. 

Bills in 1959 and 1963, and resolutions from Kentucky in 1958 and 

New Jersey in 1962, called for implementation of the Act, but no action 

was taken. Thus, despite considerable interest from sections of the 

industry and the federal government, flood insurance was still largely un-

available in floodplains in 1968. This, with two further factors, led to 

the enactment of the National Flood Insurance Act of 1968, 
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3.2.2 The Increase in flood damages and flood relief expenditures 

The increase in real terms in the cost of flooding in the United 

States is well known. Figure 3.1 shows this increase in constant 1980 

dollars (note the logarithmic scale), and also demonstrates the considerable 

yearly variation. The regression line shown on the graph emphasises the 

upward trend. White et at (1958) attributed part of the increase in real 

costs to an improved accuracy in damage estimation, but concluded that it 

was mostly due to increasing floodplain development. Field studies in 

seventeen communities revealed that floodplain encroachment was continuing, 

and had in many cases been stimulated by flood control works. 

Increasing flood damages and a deepening federal disaster relief role 

led to an increase in federal flood relief expenditure in the 1950s and 

1960s. Between 1803 and 1950 federal relief was only provided following a 

specific appeal to Congress (Sorkin, 1982), but the Federal Disaster Act 

of 1950 established the first permanent programme (Dacy and Kunreuther, 

1969). This Act was primarily concerned with providing assistance through 

the Federal Disaster Assistance Administration but amendments in 1951 and 

1953 authorised the provision of emergency housing and the distribution of 

federal surplus commodities to both governments and individuals (Sorkin, 

1982). The Small Business Administration (SBA) began making disaster loans 

to individual householders and businesses in 1953 (Sorkin, 1982), and loan 

conditions were temporarily liberalised after several major disasters in 

the early 1960's (Dacy and Kunreuther, 1969). The Federal Disaster Relief 

Act of 1966 made subsidised loans and loan refinancing permanently 

available (Dacy and Kunreuther, 1969). 

Federal flood relief increased more rapidly than flood damages because 

of this increasingly liberal legislation (Dacy and Kunreuther, 1969; 

Wiggins, 1981). Figure 3.2 shows total federal disaster relief expenditure 

from 1953 to 1968, again in real terms. The expenditures are for all 

types of disaster, as separate statistics for flood are not available. 

Floods have been the most frequent and costly natural disasters in the 

United States, but unlike other disasters, a large proportion of losses 

come from relatively small events (Piatt, 1979). Most of the total losses 

from earthquakes, hurricanes and tornadoes, for example, are likely to 

arise from 'major' disasters. 
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Figure 3.1 Flood losses in the United States, 1903-1979 

Sources: White et at (1958), U.S. Department of Commerce 

(1975; 1980). 

Updated to May 1980 values using the Producer Price Index. 
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Figure 3.2 Federal disaster aid, 1953-1968 

Source: Kunreuther (1973) 

Updated to May 1980 values using the Producer Price Index. 
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The expenditure shown in figure 3.2 includes payments made to both in-

dividuals and public agencies by the FDAA, the SBA and the Farmers' Home 

Administration (FHA: it provides assistance to agricultural enterprises). 

FDAA relief was until 1974 only available after a Presidential declaration 

of a 'major disaster', and between 1961 and 1970 22% of such declarations 

were for 'flood' disasters (White, 1975). However, this underestimates 

the scale of flood disasters, as floods occurring in tandem with other 

disasters, such as landslides, severe storms or tornadoes, were excluded. 

These 22% of Presidential declarations accounted for only 7% of FDAA 

expenditure (White, 1975), suggesting that flood disasters (or at least 

'simple' flood disasters) were generally of a smaller magnitude than other 

individual disasters. The SBA and FHA both issue their own disaster de-

clarations (Sorkin, 1982), and thus cover many lesser events not covered 

by FDAA aid. Consequently, it is probable that a greater proportion of 

SBA and FHA loans and grants to individuals went to flood victims. The 

trend toward increasingly liberal disaster relief is reflected in the in-

creasing proportion of disaster losses covered by such assistance. In 

1953 assistance was equivalent to 1% of the total losses; by 1965 it 

amounted to about 18% (Sorkin, 1982). Dacy and Kunreuther (1969) also 

demonstrated for selected disasters that the federal government paid an 

increasing proportion of losses. 

This escalating cost to the taxpayer of flood relief was an extra 

incentive to the federal government to create some form of flood insurance 

program. Flood insurance would replace personal flood relief, dispensed 

largely through the SBA. The government were also worried that more 

liberal relief might reduce one of the major restraining influences on 

floodplain development, by virtually guaranteeing a loan in the event of 

flood damage (U.S. Congress, 1966a). A shift in federal policy toward 

flood insurance would hopefully counter such a tendency. 

3.2.3 An increasing interest in nonstructural solutions 

The first half of the 1960s saw the recognition of the inadequacy of 

the structural approach to flood mitigation used alone, and a corresponding 

increasing interest in nonstructural solutions to flood problems. Allied 

to these trends there was a realisation that nonstructural solutions in 

general and flood insurance in particular were in fact feasible responses 

to the flood hazard. 
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It has been noted in Section 3.2.2 that flood losses in the United 

States were increasing in real terms despite (and in some cases because 

of) an expenditure by the federal government between 1936 and 1965 of 

over $7 billion on reservoirs, levees and channel improvements (U.S. Water 

Resources Council, 1968). This expenditure had in some cases stimulated 

floodplain encroachment. It has been found that flood control works may 

foster a sense of security (White et at, 1958), and therefore remove any 

disincentive to floodplain development. 

Nonstructural measures were not unknown before the 1960s, but little 

attention had been paid to them. One Federal Task Force observed in 1955 

that although flood zoning 'has great verbal support... almost nothing is 

done about it' (Gray, 1956; p 12). The U.S. Army Corps of Engineers began 

floodplain management studies in 1961 (White, 1979), and the Tennessee 

Valley Authority had been encouraging floodplain regulations since its 

establishment in 1933 (Weathers, 1969), but little federal attention was 

in general given to nonstructural measures (White, 1979). Interest in 

nonstructural measures was greatly stimulated by the work of White and 

his students (White, 1945; 1964; Kates, 1962; Sheaffer, 1960; 1967, 

for example). Their research outlined the problems induced by structural 

works, and the potential value of such nonstructural measures as flood 

warning, land use regulation and flood-proofing, 

A series of devastating hurricanes further demonstrated the inadequacy 

of a riverine-oriented structural flood program (Piatt, 1979), as control 

structures could not prevent hurricane damage. These disasters also drew 

the attention of Congress to flood issues, and a series of reports and 

studies were commissioned - a clear indication of the close link between 

crises and institutional response. One such study, submitted in 1966, was 

undertaken by a Task Force on Federal Flood Control Policy, chaired by 

Gilbert White (U.S. Congress, 1966b). This reviewed national flood policy 

in general and suggested appropriate changes (Piatt, 1979). Three short-

comings of national policy were identified, and five specific recommenda-

tions made. The first shortcoming identified was the inadequate recognition 

of the nature of the flood threat and of the limitations of structural 

solutions. In addition, the virtual exclusion of nonstructural solutions 

was noted, and finally the inadequacy of cost-sharing by non-federal 

beneficiaries was revealed (Piatt, 1979). 
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The five recommendations were related to these shortcomings: 

1) It was suggested that knowledge of the flood hazard 

must be improved. 

2) New development on the floodplain should be coordinated 

and planned. 

3) Technical assistance must be provided to state and local 

governments to aid their floodplain management. 

4) Federal flood control policy should be changed to 

incorporate new cost-sharing arrangements. 

5) The study recommended that the government should move 

towards a practical national programme for flood insurance. 

However, it warned that 'a flood insurance program is a tool that should 

be used expertly or not at all.... Incorrectly applied, it could exacer-

bate the whole problem of flood losses' (U.S. Congress, 1966b, p 17), 

by encouraging floodplain occupance. It recommended that an insurance 

program be launched experimentally at first, in view of the 

experience of the 1956 Act, 

A second report was submitted to Congress at around the same time. 

This report (U.S. Congress, 1966a) was conducted through the Department 

of Housing and Urban Development (HUD), and was required by the Southeast 

Hurricane Disaster Relief Act of 1965, passed after Hurricane Betsy. In 

1962, 1963 and early 1965 Senator H.A. Williams had introduced bills 

calling for such a study, but he was unsuccessful until Hurricane Betsy 

struck. The report recognised two equally important objectives of flood 

insurance: 

'to help provide financial assistance for victims of flood 
disasters in order to rehabilitate their property; and 
to help prevent unwise use of land where flood damages 
would mount steadily and rapidly'. (U.S. Congress, 1966a; 
P 2). 

Again, five specific recommendations were made. 
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1) A national programme of flood insurance should be 

established. Insurance should be available at first 

for one-to-four family dwellings, and premiums for 

existing development should be subsidised. 

2) The federal government should encourage state and 

local governments to restrict future floodplain 

development. 

3) The federal government should encourage insurance 

companies to sell flood insurance by assuming all 

losses over a certain limit, by permitting low interest 

loans and tax deferrals to build up a reserve, and 

by calculating insurance premium rates. If the private 

industry could not provide insurance with such help, 

the federal government should develop an insurance 

programme using the insurance industry as fiscal agents. 

A wholly private scheme was seen to be unrealistic in 

the light of past experience, and because there would 

be no links with land-use management. An all-federal 

scheme, it was believed, would be too cumbersome and 

would require a new bureaucracy, 

4) The existing flood management activities of the federal 

government should be continued, but with modifications 

necessary to conform to the objectives of the insurance 

programme. 

5) Flood disaster assistance should only be awarded if 

the recipient were to buy flood insurance, and the 

federal government should assist any uninsured victims 

to relocate. 

These recommendations, and the report in general, went far beyond 

flood insurance,and considered other nonstructural measures, such as 

land-use regulations and acquisition, which could be incorporated into an 

overall flood mitigation programme. Above all, it demonstrated that, with 

federal support, flood insurance could be written. 
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Arguments against a flood insurance program were proposed by 

Whipple (1968). He claimed that a compulsory Insurance program 'would 

represent a dramatic reversal of federal policy since 1936' (p 68) - but 

this was in fact intended. It was the failure of this policy to reduce 

flood losses that had triggered the search for alternatives. Whipple 

(1968) summarised his arguments: 

'the procedures for a complete federal flood insurance 
program would be cumbersome and controversial, strict 
enforcement of an actuarial basis premium would be 
almost impossible to achieve, and to the degree that 
the system was federally subsidised or left optional it 
would fail to meet the objectives originally envisaged.' 
(p 69). 

The mid 1960s saw several other developments in flood hazard manage-

ment. President Johnson issued Executive Order 11296 in August 1966, 

which directed federal agencies to provide leadership in encouraging a 

broad and unified approach to floodplain management, and required evalu-

ation of flood hazards in the siting and design of federal structures and 

the administration of federal grants or loans (Piatt et at, 1980). Re-

lated to this order was a report published in 1968 recommending adoption 

of a uniform method for determining flood flow frequency (Benson, 1968), 

Also in 1968 a study of all aspects of floodplain regulations was initiated 

(U.S. Water Resources Council, 1971). Individual states were also becoming 

interested in nonstructural solutions to flood problems, and several en-

acted floodplain regulations in the 1960s (U.S. Water Resources Council, 

1971). The conference on floodplain management organised by the Iowa 

Natural Resources Defense Council, where the current state-of-the-art was 

discussed (Dougal, 1969), reflects interest at the state level. 

3.3 THE NATIONAL FLOOD INSURANCE ACT OF 1968 

The situation in the mid 1960s can be summarised as follows. The 

private sector insurers were reluctant to sell flood cover, largely because 

of the fear of large losses. Flood losses and federal relief were in-

creasing, and there was an increasing realisation that nonstructural 

solutions in general and flood insurance in particular were not only 

feasible but desirable. It is extremely important to note that individual 

flood events substantially increased the awareness of these three points. 
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Section 3.2 contains many examples of extreme events which triggered some 

form of response - President Truman's 1951 proposal, the Congressional 

hearings in 1955 and 1956,and the reports on flood insurance prepared in 

1952 and 1966, (for example) were all related to specific flood events. 

White (1945) first noted the correspondence of legislative action and 

flood occurrence in the USA, and Piatt (1979) has subsequently shown the 

close relationship up to 1979. The history of flood insurance in Britain 

also shows a close association between crisis and policy response 

(Arnell et dl, 1984; Chapter 4). 

One bill was submitted to Congress in 1966 following the publication 

of the two reports, and in 1967 ninety bills were proposed. Hearings were 

held in 1967 before both the House and Senate (U.S. Congress, 1967a; 

1967b), and were remarkable for the lack of disagreement that they provoked. 

The National Flood Insurance Act was finally passed in August 1968, and 

closely followed the recommendations of the HUD report. 

It is interesting to compare the 1968 Act with its ill-fated pre-

decessor. Both included premium subsidies for existing properties, although 

in the 1956 Act the subsidies were to be paid jointly by federal and state 

governments, and both included close links between insurance and land-use 

management. However, there was one important difference. The 1956 Act 

authorised direct federal insurance, while the 1968 Act, following the 

HUD report, recommended a private industry scheme with federal assistance. 

This reflects the greater enthusiasm amongst the private industry for flood 

insurance, helped no doubt by the HUD report, which included work by 

McGuiness (.1966) demonstrating that private flood insurance was feasible. 

Insurance industry enthusiasm, however, may also have been influenced by 

a belief that Congress was determined to enact a flood insurance program 

and that it would be best to be closely involved, perhaps to discourage 

encroachments into other areas of hazard insurance. Nevertheless, the 

support of the private industry undoubtedly saved the 1968 Act from the 

fate of the 1956 Act. 

3.4 THE NATIONAL FLOOD INSURANCE PROGRAM 

The NFIP as it stands today is different in several important respects 

from the original legislation , but the same three basic objectives can be 

identified: to provide flood insurance, to reduce federal expenditure 
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on flood relief by shifting some of the costs of floodplain occupance to 

the occupants themselves, and to control development in floodplains. 

There are two reasons for this third objective. Flood hazard management 

is needed to counter any encouraging effect flood insurance may have on 

floodplain development, but more specifically, is essential to curb the 

ever-rising flood losses. The emphasis placed on each of these three 

related objectives has changed over the duration of the program, and 

this will be examined after a brief introduction to the NFIP as it is now, 

and how it has changed. 

3.4.1 NFIP structure and operation 

The NFIP is administered by the Federal Emergency Management 

Agency (FEMA), and since 1983 flood insurance has been sold by private 

insurance companies with very strong federal involvement. The basic 

principle underlying the NFIP is that flood insurance is only available 

in communities which participate in the NFIP. In order to participate a 

community must adopt floodplain land-use regulations acceptable to FEMA. 

This close association of insurance with land-use management is intended 

to both counter any encouraging effects insurance may have on encroach-

ment and to encourage local communities to adopt floodplain management 

policies. Within this general context, several other important principles 

define the structure of the NFIP, As will become apparent, not all were 

incorporated in the original NFIP. 

1) There is a distinction between participation in the 'Emergency 

Program' and the 'Regular Program'. 

2) There is a distinction between subsidised and actuarial premiums. 

3) The NFIP incorporates elements to 'encourage' both communities 

and individuals to participate. 

This section examines these principles in turn, and finally considers 

how the NFIP changed from a joint federal-private venture to a programme 

operated by the federal government alone, and back to a joint venture. 
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3.4.1.1 The Emergency and Regular Programs 

Under the initial legislation passed in 1968, a community was to 

have waited until its actuarial rate study (involving detailed hydro-

logical investigations) was complete before it could join the NFIP. 

However, it soon became apparent that such studies would take a long 

time to complete for all flood-prone communities (Section 3.8.2), and 

the Emergency Program was created by an amendment in 1969. This amend-

ment allowed communities to participate in the NFIP using crude approximate 

flood data, provided that they adopted certain minimal floodplain regula-

tions in the flood area shown on the Flood Hazard Boundary Map (FHBM). 

FHBM's are based on regional stage-frequency relationships (chapter 7) 

or observed flood profiles (Edelen, 1976). Floodplain occupants in a 

community participating in the Emergency Program can buy flood insurance 

at subsidised rates up to the coverage limits shown in table 3.1. The 

Emergency Program was initially due to expire on December 31, 1971, but 

this deadline has been repeatedly deferred, and in November 1983 was 

extended to September 30, 1987, 

At some time after a community joins the Emergency Program FEMA 

will initiate a more detailed flood investigation (the time lag depends 

on the severity of the community's flood problem). These investigations 

employ the 'best available' hydrologic and hydraulic techniques (chapter 7) 

to delimit the 100-year floodplain (the area covered by a flood with a 1% 

probability of being equalled or exceeded in any year). The 100-year 

flood is known as the base flood, and the 100-year floodplain as the 

special flood hazard area. In order to join the Regular Program 

communities must adopt stricter regulations in the special flood hazard 

area (section 3.7.2). The Flood Insurance Rate Map (FIRM) shows flood 

hazard zones used to determine actuarial premium rates (table 3.2), and 

additional coverage is available at these rates (table 3.1). 

3.4.1.2 Subsidised and actuarial premiums 

Flood insurance for property built before the date of publication of 

a detailed FIRM can be purchased at subsidised rates. These rates are 

shown in table 3,3, and are applicable nationwide regardless of risk. 

Insurance is sold to existing properties at subsidised rates because 

unsubsidised actuarial rates would in many cases be very high (chapter 2). 
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1968-
subsidised 

•1973 
actuarial 

1973-

subsidised 
-1977 
actuarial 

1977-
subsidised actuarial 

single 
family unit 
structure 
contents 

17,500 
5,000 

17,500 
5,000 

35,000 
10,000 

35,000 
10,000 

35,000 
10,000 

150,000 
50,000 

2-4 family 
unit 
structure 
contents 

30,000 
5,000 

30,000 
5,000 

100,000 
10,000 

100,000 
10,000 

100,000 
10,000 

150,000 
50,000 

non-
residential 
structure 
contents 

30,000 
5,000 

30,000 
5,000 

100,000 
100,000 

100,000 
100,000 

100,000 
100,000 

250,000 
200,000 

Note: Higher coverage limits in Alaska, Hawaii, Virgin Islands and Guam. 

The total amount of insurance available to Regular Program 
communities is the sum of the subsidised and actuarial limits. 

Table 3,1 National Flood Insurance Program coverage limits 
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A Special flood hazard areas, inundated by the 100 year flood. The 
areas are determined by approximate areas and no base flood 
elevations are determined. Hazard areas in small watersheds are 
classed as zone A, as it is not worth doing the more detailed 
work to identify zones Al-30. 

AO Special flood hazard area. 100 year flooding is shallow, with 
depths between 1 and 3 ft. Flooding in these areas results 
from sheet flow. 

AH Special flood hazard area, 100 year flooding is shallow, with 
depths between 1 and 3 ft. Flooding in these areas results 
from ponding. 

Al-30 Special flood hazard area inundated by the 100 year flood. There 
are 30 zones, each with a different 'flood hazard factor', defined 
as the difference in elevation between the 10 and 100 year flood. 
Base flood elevations are shown. These are the rate zones found 
on the majority of Flood Insurance Rate Maps. 

A99 Special flood hazard area which will be protected by a flood 
protection scheme, where adequate progress has been made toward 
completion. 

V Special flood hazard area with an additional velocity or wave 
hazard. These are found on coastal maps, are determined by 
approximate methods, and are equivalent to zone A. 

Vl-30 As Al-30, but including additional velocity or wave hazards. 

B Areas of moderate flood hazard, between the limits of the 100 
and 500 year floodplains. 

^ Areas of minimal flood hazard, outside the 500 year floodplain. 

D Areas of undetermined, but possible, flood hazard. 

Table 3.2 Flood hazard zones 
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Residential Non-residential 

1968-1972 

1972-1981 

1981-1983 

1983-

Structure 0 .40 0.50 

Contents 0 50 1.00 

Structure 0 24 0.40 

Contents 0 35 0.75 

Structure 0 40 0.50 

Contents 0 50 1.00 

Structure 0. 45 0.55 

Contents 0. 55 1.10 

The rates are in dollars per $100, and apply up to the 
subsidised rate limits shown in Table 3.1. 

Table 3.3 National Flood Insurance Program subsidised rates 
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Property built or substantially improved (by expenditure exceeding 50% 

of its value) after the publication of a FIRM, and consequent partici-

pation in the Regular Program can only be covered at actuarial rates. 

These are based on the flood hazard zones shown on FIRMs, and rates vary 

with elevation relative to the base flood level. Details of rate cal-

culation are discussed in chapter 7. However, a serious loophole in the 

NFIP allows properties built after participation in the Emergency Program 

but before enrollment in the Regular Program to obtain cover at subsidised 

rates (Piatt, 1976). Under the 1969 amendment creating the Emergency 

Program such properties could not buy flood cover, but this prohibition 

was lifted by the Flood Disaster Protection Act in 1973. This loophole 

runs counter to the main thrust of the NFIP, as the incentives of sub-

sidised insurance may encourage floodplain encroachment. 

It is appropriate at this juncture to review the flood insurance 

policy available under the NFIP. Buildings and contents cover are both 

available on the same policy. All contents claims are settled on the 

basis of actual cash value (i.e. replacement cost less depreciation). 

Replacement cost reimbursement is, however, available automatically under 

the buildings coverage for a single family dwelling (excluding a mobile 

home) only if the sum insured equals the maximum amount available under 

the NFIP (table 3.1) or exceeds 80% of the replacement cost of the 

structure. The flood insurance policy covers the direct physical loss 

by flood only, thus excluding claims for loss of profit or business 

interruption. 'Flood' is defined as: 

1. A general and temporary condition of partial or complete 
inundation of normally dry land-area from: 

a) the overflow of inland or tidal waters, 
b) the unusual and rapid accumulation or runoff of 

surface water from any source, 
c) mudslides (i.e. mudflows) which are proximately caused by 

flood, as defined above, and are akin to a river of 
liquid and flowing mud on the surface of normally dry 
land area, as when earth is carried by a current of water 
and deposited along the path of the current. 

2. The collapse or subsidence of land along the shore of a lake 
or other body of water as a result of erosion or under-
mining caused by waves or currents of water exceeding 
the cyclical levels which result in flood, as defined above. 

3. Sewer (drain) backup, which is covered only if it is 
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caused by flood as defined above. 

(FIA, 1982) 

This definition is very broad, and covers a wide range of causes 

of damage. It includes cover against storm runoff, although the word 

'general' in paragraph 1 is especially important in this context: claims 

for storm runoff flooding affecting one property only are not considered. 

3.4,1.3 Sanctions on non-participation 

A community may decide not to participate in the NFIP, but a flood-

prone community that makes such a decision is subject to sanctions. 

Some states also require NFIP participation, and impose their own sanctions. 

Approximate flood maps (FHBMs) are produced for all flood-prone communities 

and if after receiving such a map a community does not participate in the 

NFIP, federal agencies such as the Small Business Administration, the 

Veteran's Administration and the Federal Housing Administration may not 

make loans or guarantees for acquisition or construction in special flood 

hazard areas (the 100 year floodplain). The sanctions include disaster 

assistance for acquisition, construction or repair following a flood. 

These sanctions were added to the NFIP by the Flood Disaster Protection 

Act of 1973. A further sanction prevented any lending institution regu-

lated or insured by a federal agency from making loans for acquisition or 

construction in special hazard areas in non-participating communities. 

It has been estimated that this regulation encompassed about 80% of all 

available mortgage money,(Myers and Rubin, 1978). The sanction was 

tempered in 1976 so as to exclude the acquisition of residences and small 

businesses occupied before the hazard area was identified, the improvement 

(up to a point) of such residences, and any non-residential alterations 

to a farm. A 1977 amendment removed the sanction totally, and private 

lending institutions are now simply required to notify loan applicants 

in special flood hazard areas that they would not receive any federal 

aid for reconstruction in the event of flood damage. The sanctions on 

loan provision have a proportionally greater effect on low income families 

(Myers and Rubin, 1978). Those with higher incomes are more likely to be 

able to obtain funds from other sources. The 1977 amendment also allowed 

federal assistance for non-flood disasters, prohibited by the 1973 Act, 

Because of the strong sanctions, the 1973 Act allowed a community to 
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appeal to FEMA against any of FEMA's findings or declarations. 

Individual participation in the NFIP is also 'voluntary', but any 

person wanting a loan from a federal agency or a federally regulated 

lending institution for acquisition or construction in the special flood 

hazard area must buy flood insurance. These sanctions were also added 

in 1973. The 1968 Act prevented a property-owner in a participating 

community from receiving federal disaster assistance if he had not bought 

flood insurance prior to the flood. This sanction was suspended in 1971, 

as it was believed to be too harsh, and repealed in 1973. Now, a property-

owner in a special hazard area can get a disaster assistance loan, but, 

as with any other type of loan, must buy flood insurance. No federal 

sanctions at all apply outside the 100-year floodplain. 

3.4.1,4 The federal government and the private insurance industry 

The NFIP was initially run as a joint cooperative venture with the 

private industry, as recommended in the HUD report. A pool of insurance 

companies - the National Flood Insurers Association (NFIA) - sold 

policies, and paid 10% of the losses. The federal government paid the 

remaining 90%, all losses over 125% of the annual premium income (U.S. 

Congress,1973a), and paid the premium subsidies to the NFIA. However, 

from January 1 1978 the NFIP was financed by the federal government it-

self. Policies were still sold through insurance agents, but the federal 

government (through a subcontractor) paid all claims and received all 

premiums. The details of the split between the NFIA and the federal 

government have been described elsewhere (Weese and Ooms, 1978), and two 

major reasons for the break can be identified. Firstly, there was concern 

over certain financial aspects of NFIA's operations, and secondly, there 

was disagreement over the extent to which the Department of Housing and 

Urban Development (HUD; it ran the NFIP before FEMA took over in 1979) 

could control the activities of the NFIA. 

The NFIA's financial troubles were related to the data processing 

subcontractor engaged by NFIA (Weese and Ooms, 1978) . Complaints were 

made about the subcontractor, who handled incoming premiums and sent out 

renewal forms, and in 1977 the subcontract was terminated. Later in 1977 

the General Accounting Office (GAO - a federal agency) notified HUD that 

NFIA finances were poorly managed and it was impossible to generate 
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accurate financial data (U.S. Congress, 1977a; 1977b). NFIA blamed the 

subcontractor, and also HUD for requiring the subcontractor in the first 

place. 

The second problem related to HUD's authority. Principal areas of 

disagreement were the interpretation of the insurance policy, NFIA's 

termination of the subcontract without HUD approval, and the authority of 

HUD to issue regulations outside the scope of the original agreement, but 

which affected NFIA's operational responsibilities (Weese and Ooms, 1978). 

Negotiations solved most problems, but by late 1977 agreement had not been 

reached on whether NFIA could spend federal money without prior HUD approval. 

This problem could not be resolved, and on January 1 1978 the agreement was 

terminated. HUD engaged a systems management contractor, and took over 

control of the NFIP as the legislation allowed. It was claimed that such 

an operation would reduce costs by up to $15 million in 1978 (U.S. Congress, 

1977a: see Section 3,6.2), Two bills were submitted in 1977 to require 

Congressional approval for such a conversion, but neither were successful. 

As a last effort, NFIA sought a court order preventing HUD from taking 

over, on the grounds that the contractor engaged was not part of the in-

surance industry. The court, however, found that HUD had acted within its 

authority, and an order was not issued (Weese and Ooms, 1978). 

President Reagan was elected in 1980 with a promise of reducing the 

role of the federal government in the management of the American economy 

as a whole. This policy has led to significant changes in the management 

of the insurance aspect of the NFIP, and the 1980s have again seen close 

cooperation between the federal government and the private insurance industry. 

The Federal Insurance Administrator, Jeffrey Bragg, stated in 1982 

that he intended to make flood insurance more 'businesslike', by improving 

efficiency, involving the insurance industry more closely, and making the 

program actuarially sound (Bragg, 1982). These moves were both to reduce 

the size of the federal subsidy to the NFIP and to encourage the insurance 

industry to take over the insurance aspects of the NFIP. 1982 saw the 

imposition of efficiency standards on the subcontractor handling premiums 

and claims, and consultation with the private industry over the premium 

rate schedules. The most significant change, however, came in 1983, when 

50 insurance companies began selling flood insurance policies and adjusting 

claims under their own names. Under the terms of this arrangement ('Write-
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your-own') FEMA determine rates, coverage limits and eligibility, while 

the private companies collect premiums and pay claims. Losses that exceed 

the companies' incomes will be paid by the federal government. The 

arrangements allow the government access to the insurance and marketing 

expertise of the insurance industry, and may help expand the policyholder 

base (Bragg and Coughlin, 1984). 

3.4.2 Changing emphases in the NFIP 

The emphasis placed on the two major elements of the NFIP - the 

insurance program and the hazard mitigation program - has changed over 

the duration of the NFIP. Initially, the greatest emphasis was placed on 

insurance, and the 1967 Congressional hearings were largely concerned with 

the problems of providing flood insurance. However, emphasis soon changed 

to the hazard mitigation aspects of the NFIP. In 1972 the Federal Insurance 

Administrator George Bernstein testified that "to the surprise of many, and 

the chagrin of a few, HUD has taken quite seriously the land use require-

ments that the Congress so wisely incorporated into the present flood 

insurance program" (U.S. Congress, 1972; p 20). The 1973 amendments were 

seen by many as tantamount to converting the NFIP to a land use management 

program. Representative R.H. Mollohan stated in Congress in 1974 that 

"the Flood Disaster Protection Act enacted last December is nothing more 

or less than land use regulation under the guise of federally subsidised 

insurance" (Congressional Record, 1974), and T. Keeling, representing the 

'Texas Association of Citizens for Local Land Control' claimed that "it 

is a federal land use control law, make no mistake about it" (U.S. Congress, 

1975; p 123). HUD and (after 1979) FEMA placed more emphasis on flood 

hazard mitigation after the 1973 Act. The Federal Insurance Administrator 

Gloria Jimenez testified in 1979 that "the primary objective is to dis-

courage development in the floodplain, and the availability of insurance 

is that extra little carrot to induce communities to participate" 

(U.S. Congress, 1979; p 409). The emphasis has again shifted slightly 

with the Reagan Administration. The value of floodplain regulations was 

still recognised, but greater attention was paid to the insurance aspect 

than previously (Coughlin, 1982; pers. comm.). This was firstly to make 

the NFIP financially more sound, and secondly to use insurance premium 

differentials to encourage wise floodplain development. 
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Although the emphasis placed on the two elements has changed, the 

NFIP has always been a 'dual' program. Along with these changes in 

policy emphasis there have also been changes in the focus of NFIP opera-

tions. Emphasis was first placed on setting up offices, devising flood-

plain regulations and publishing FHBM's (G.F. White in U.S. Congress, 

1980; Brown, 1982). Since 1976 floodplain regulations have been only 

slightly amended, and emphasis has moved toward encouraging communities 

to adopt regulations and, more recently, to fitting regulations to meet 

the communities' particular needs (Brown, 1982). The mapping effort has 

shifted toward the production of detailed flood maps (FIRM's), rather than 

the first approximations. 

In the remainder of this chapter several operational aspects of the 

NFIP will be considered in greater detail, beginning with an evaluation 

of the success of the NFIP in achieving its three objectives. 

3.5 PROVIDING FLOOD INSURANCE TO FLOODPLAIN OCCUPANTS 

After twelve years of the NFIP, only some 20 to 25% of floodplain 

occupants have flood insurance (Coughlin, 1982; pers. comm.), making a 

total of nearly two million policyholders. However, these policyholders 

had a total coverage of over $104 billion in force by the end of 1982. 

Figure 3.3 shows how the number of policyholders has increased over the 

years. The reasons for the relatively low demand for flood insurance are 

examined in considerable detail along with theoretical considerations in 

chapter 5. It need only be noted here that the major reason for the low 

purchase is poor perception of the flood hazard (Baumann and Sims, 1978; 

Lorelli, 1978; Kunreuther, 1978). The Hurricane Agnes floods in 1972 

revealed that very few property-owners had insurance. In Wilkes Barre 

(Pennsylvania) for example, only two policies were in force (Anderson, 1974) 

Immediately after Agnes, subsidised premium rates were reduced (table 3.3) 

in order to make flood insurance more attractive. The 1973 Flood Disaster 

Protection Act further encouraged the sale of flood insurance, by adding 

the requirement that loans for acquisition and construction in the 100-year 

floodplain, and disaster relief, must be covered by flood insurance. 

Considerable effort has been spent on advertising flood insurance. 

FEMA, and previously HUD, has produced a large number of pamphlets des^ 
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Figure 3.3 NFIP policies in force 

Sources; Anderson (1974), Sorkin (1982), Congressional 

Record (1973), Insurance Information Institute (1972-1981) 

Weese and Ooms (1978), unpublished NFIP data. 
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cribing flood insurance. Pamphlets are given out by insurance agents 

with ordinary property insurance policies, and warn the policyholder that 

the policy does not cover flood damage. However, such advertising is of 

limited effect, as it is only available through insurance agents. Most 

states also advertise flood insurance, and FEMA organises public meetings. 

More recently FE3ZIA has commissioned TV and radio advertisements (Chapel, 

1982: pers. comm.), and these have been tested in two areas. It is too 

early to say how successful the advertisements have been (Chapel, 1982; 

pers. comm.). These campaigns, and some recent pamphlet campaigns, have 

been timed to coincide with flood seasons (the hurricane and snowmelt 

seasons, for example), thus relying on the enhanced awareness at hazard 

peaks. Again, no work has been done on the effects of such advertising, 

and this is a promising research field. 

Figure 3.3 shows that the rate of increase in policies held Is con-

siderably lower in the early 1980s than In previous years; in fact 

nearly 140,000 fewer policies were in force in December 1982 than February 

1981. As will become evident in Section 3.7.1 most flood-prone communities 

had joined the NFIP by the late 1970s, and consequently the 'supply' of 

new customers for flood insurance has slowed. The reduction in the number 

of properties built owing to the recession, and consequently the fewer 

people required to buy insurance as a condition for a loan, may also 

influence the rate of increase. However, the reduction in the number of 

policies held implies that some policies are not being renewed; this too 

is probably a result of the recession. All these factors imply that FEMA's 

advertising campaigns should be stepped up, and be aimed at increasing 

hazard awareness amongst owners of existing properties. 

One possible way of increasing the sale of flood insurance is to make 

it available in communities that have not joined the NFIP. Such a proposal 

has been made many times (e.g. by Senator T. Eagleton: U.S. Congress, 

1975), often with the proviso that the individual agrees to adopt NFIP 

building standards. However, this amendment has not been adopted, as it 

has been argued that it would remove all incentives for community partici-

pation, and thus lower considerably the likelihood of the community 

adopting land-use regulations (U.S. Congress, 1975). If insurance were 

to be made available to buildings meeting NFIP standards, this would in 

practice make it unavailable to the majority of existing floodplain 

structures. Consequently, existing developments would not be able to buy 
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insurance - while new development could. This runs counter to NFIP 

efforts to discourage floodplain development. 

3.6 THE FINANCIAL OPERATION OF THE NFIP 

3.6.1 NFIP payments and federal disaster relief 

Figure 3.4 shows flood losses, NFIP payments and federal relief 

expenditure, excluding administrative costs. These Federal Disaster 

Assistance Administration (FDAA) expenditures are for flood disasters 

only, and include grants for restoration of public facilities, temporary 

housing and individual and family grants (Piatt, 1979). The Small Business 

Administration expenditures (Piatt, 1979) are on a fiscal year basis, and 

include non-flood disasters. SBA expenditures are therefore not directly 

comparable with the others, which are on a calendar year basis. This 

explains why SBA loans in fiscal year 1978 are more than double the 

estimated total flood losses in calendar year 1978. 

Despite these problems of data comparability, figure 3.4 shows some 

interesting trends. The most obvious is the increasing total of NFIP 

claims payments. This reflects the increasing number of policyholders 

and higher payments per claim, and is further emphasised in the graph 

showing NFIP claims as a percentage of total flood losses. The proportion 

of flood losses covered in 1975 is particularly high (although not the 

highest), reflecting the high proportion of the losses caused by Hurricane 

Eloise (the major event in 1975) covered by flood insurance. Claims from 

Eloise totalled $58 million (Piatt, 1976), and losses were of the order of 

$500 million (Sorkin, 1982), so 11.6% of losses were covered. Hurricane 

Eloise struck Florida and the north east States, and the high percentage 

of losses covered suggests that in these areas the proportion of floodplain 

occupants with insurance was considerably higher than the national average. 

This perhaps reflects the higher hazard experience in both these areas: 

many areas flooded in the north east by Eloise had been flooded three 

years previously by Hurricane Agnes. The high proportion of losses 

covered represents a substantial improvement since Hurricane Agnes, when 

only 0.17% of the $4 billion damages was covered (Lally, 1974). Although 

flood loss data are not available after 1979, it is probable that the 

proportion of losses covered continues to rise. 
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Legislation in 1970 and 1974 institutionalised and coordinated 

Federal relief programs (National Science Foundation, 1980). SBA expen-

diture between 1972 and 1979 shows some increase, and expenditures over 

the period as a whole is much greater than in previous periods (Sorkln, 

1982). 

Although no comparative studies have been made, FEMA officials believe 

that the availability of flood insurance has reduced the overall demand 

for flood disaster relief (Coughlln, 1982; pers. comm.). The increase in 

expenditures, then, must be due to an increasingly liberal 'supply' of 

disaster relief, both due to legislative changes and an increase in the 

number of SBA disaster declarations. Indeed, Sorkin (1982) attributes 

much of the Increase in SBA expenditure to the greater number of disaster 

declarations made, particularly for floods. Flood Insurance should have 

relatively less effect on FDAA expenditures. These are largely for 

emergency work and for aid to local governments. 

There is more evidence for the Impact of insurance on disaster relief 

at the local scale. The General Accounting Office concluded after the 

Johnstown (Pennsylvania) flood in 1977 that "the NFIP had a significant 

effect on disaster assistance provided in Johnstown. If flood Insurance 

coverage had been more extensive the effect on reducing disaster assistance 

would have been greater" (General Accounting Office, 1978; p 27). 

It is possible that the expectation of disaster loans work against 

the NFIP, A floodplaln property-owner may decide not to buy insurance as 

he expects to be able to obtain a low Interest SBA loan in the event of 

flood damage. However, work by Kunreuther (1978) (chapter 5) has shown 

that property-owners who do not buy flood Insurance do not in general 

expect to receive federal aid, suggesting that a more liberal SBA policy 

might not conflict with efforts to sell insurance. However, it will, of 

course, conflict with the objective of reducing federal flood disaster 

relief expenditure. The Reagan Administration in 1982 reversed the trend 

toward more liberal disaster relief, by increasing SBA interest rates to 

nearer the market rate, in an attempt to curb federal expenditures. This 

action reduced the federal subsidy on disaster loans, and may possibly 

have encouraged property-owners to buy insurance (Coughlin, 1982; pers. 

comm.). 
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To summarise, then, there are two basic conclusions from this 

section. Firstly, the proportion of flood losses covered by the NFIP 

is increasing. This should mean that the need for disaster relief will 

be reduced (and indeed FEMA believe that it has). Federal expenditure 

should also be reduced, as insurance payments are offset by premium 

receipts. However, set against this trend is an increase in SBA disaster 

loan expenditure. This trend, a result of increasingly liberal policy, 

runs counter to the NFIP objective of reducing overall federal flood 

expenditure. The 1982 SBA rate increase will help to reduce the federal 

subsidy on these loans. 

3.6.2 The underwriting experience of the NFIP 

By the end of 1982, 262,205 claims had been filed, with payments 

totalling $1,371,217,696. Figure 3.5 indicates that payments exceeded 

income from premiums every year until 1982. The general increase is a 

result of the increase in the value of business. The operating deficit 

per policy over the same period is shown in figure 3.6a, where the opera-

ting deficit is equal to total expenses minus premium income received. 

Considerable yearly variation is apparent, and in 1982 there was a profit 

per policy. These variations can be explained by looking at the component 

costs, 

Operating costs per policy (general expenses and profit to the servic-

ing companies - after 1978 the systems management subcontractor), shown 

in figure 3.6b were highest in 1970, at the beginning of the program. 

These costs remained relatively constant until 1977, and from 1978 to 

1982 have been considerably lower. This may reflect economies of scale, 

but the fall in costs is sudden enough to support HUD's 1977 claim that 

changing from a private program with federal assistance to a federal 

program by a private contractor would lead to reduced costs. Neither 

operating costs nor insurance agent's commission (figure 3.6c) account for 

the variation in operating deficit per policy. 

As would be expected, the greatest variation in deficit is due to 

variations in loss per policy. Figure 3.6d shows loss and loss adjustment 

costs per policy (not per claim), and the yearly variations very closely 

follow those of the operating deficit. Loss adjustment costs are the 

costs incurred by loss adjusters in estimating flood damages. Figure 3,6d 
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also shows these costs as a percentage of losses, and a gradual decline 

is evident. The reasons for this are not clear, but it may reflect in-

creasing experience on the part of loss adjusters in estimating flood 

damages, or could simply mean that average damage is increasing (unfor-

tunately, annual data on average claim payments are not available). 

Average premiums are shown in figure 3.6e. Reductions in 1972 and 

1973 are due to a reduction in subsidised premiums following the 1972 

Agnes floods. Increased coverage limits after the 1973 Flood Disaster 

Protection Act account for the increase in average premiums after 1974, 

as greater amounts of insurance were bought, and the considerable increases 

in 1981 and 1982 will be examined below. 

It was noted above that payments up to the end of 1982 were in excess 

of $1 billion, Piatt (1983) observed that over a similar period the U.S. 

Treasury paid over $1 billion into the NFIP. He therefore inferred that 

premium income only covered operating costs (not just those shown in 

figure 3.6, but also the costs of mapping and general administration), and 

that the vast majority of payments to victims came direct from the federal 

Treasury. This in turn implies that the NFIP has not shifted the costs of 

floods from taxpayers to floodplain occupants (Piatt, 1983). 

Figures 3.5 and 3.6 indicate that the underwriting experience of the 

NFIP in the 1980s is very different to that from previous years. This is 

a result of the policies of the Federal Insurance Administrator, J, Bragg, 

appointed by President Reagan in 1981. The Administration set three broad 

goals for the insurance operation of the NFIP in the 1980s. These goals 

were to make the program actuarially sound, improve administrative effect-

iveness, and to involve the insurance industry again in NFIP operations, 

with a view to the industry taking over from the federal government by 

1988 (Bragg, 1982). The first of these goals, actuarial soundness, was 

to be achieved by a revision of insurance premiums. It was hoped that in 

future, premium income would more closely approximate program costs, both 

to reduce federal subsidies and to make the program more attractive to the 

private industry. 

There were three rate increases in 1981 and 1982, and as table 3.4 

shows, the increases varied between risk zones. Increases in actuarial 

rates were to offset changing building and contents configurations and to 



% of 1980 Jan.l 

policies average % Total 

Regular Program:actuarial rates 

1981 Oct. 1981 June 1982 estimated 

% % Total % 
premium 

change change change change change change change after 

revisions 

Al-30 14% $97 24% $23 0 $0 45% $54 79% $174 

Vl-30 1% $145 74% $107 * * 45% $113 152% $365 

A 6% $75 71% $53 42% $54 0 $0 143% $182 

B,C,D 30% $43 98% $42 0 $0 76% $65 249% $150 

subtotal 51% $64 61% $39 6% $ 6 50% $55 156% $164 

Regular Program:subsidised rates 27% $100 21% $21+ 45% $54 0 $0 75% $175 

Emergency Program:subsidised rates 22% $89 23% $21t 49% $54 0 $0 84% $164 

subtotal 49% $95 22% $21t 47% $54 0 $0 79% $170 

NFIP total 100% $79 38% $30 28% $30 20% $28 111% $167 

I 
< 1 
w 
I 

New rates for post - October 1981 construction 

+ Resulted from the introduction of a $20 expense constant and a new minimum premium of $50 

Note: Subsidised rates were again increased in 1983. 

Table 3.4 National Flood Insurance Program premium revisions 
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make rates reflect the flood risk more accurately (EDSFC, 1981). The 

method used to calculate actuarial rates is discussed in detail in 

chapter 7, and it need only be noted here that rates are based in part on 

standard depth-damage curves. The actuarial rate revision followed re-

vision of these curves, which had been updated using data collected during 

the operation of the NFIP (Leikens, 1982; pers. comm.). 

Underwriting experience by risk zone from 1978 to 1981 is shown in 

table 3.5. The operating deficit for Emergency Program policies is 

greater than that for Regular Program policies as a whole. This reflects 

both a greater claims frequency and a higher cost-premium ratio. There 

is no apparent reason for the higher claims frequency in Emergency Program 

communities. These communities are not necessarily those with the greatest 

hazard, and, indeed, it is probable that such communities had already 

joined the Regular Program by 1978. The higher claims frequency may re-

flect a higher proportion of Emergency Program policies, or may simply be 

due to a difference in flood experience between 1978 and 1981. Loss cost 

per policy (and therefore costs per premiums received) are higher for 

Emergency Program policies because the premiums are subsidised. Figure 

3.7 shows the proportion of the total claims, payments and policy years 

in each risk zone. It can be seen that Emergency Program policies account 

for a high proportion of claims, but a relatively low proportion of pay-

ments. This is because average payments are low (table 3.5), although the 

reasons for this are not clear. The average cover bought at the end of 

1981 was $31,557.91, so the low average payment is not due to inadequate 

coverage. It must, therefore, reflect low claims, which in turn implies 

relatively low damages in Emergency Program communities. 

There are considerable variations in underwriting experience within 

Regular Program communities. Premium rates for pre-FIRM Al-30 zone 

structures are subsidised, but the deficit is much lower than for subsidised 

Emergency Program policies. This is again partly due to a lower claims 

frequency, but another factor is also involved. Owners of pre-FIRM 

property can buy cover above the subsidised limits at actuarial rates. 

The additional cover purchased is reflected in the higher average premium 

shown in table 3.5, and consequently the cost-premium ratio is lower. The 

operating deficit for post-FIRM Al-30 zone policies is much lower still. 

It must be remembered that these properties should be elevated above the 

100-year level, in accordance with local floodplain regulations. They are 



Emer. 

Al 

post-

FXHM 

-30 

pre-
FIHM Tolal 

Other 
A 1.1 C I) 

VI-

post-
FIRM 

30 

pre-
FIHM Total 

Other 

V 

Regular 
Program 
Total TOTAL 

Average 

premiums 
79.09 84.17 107 .50 105.40 96.52 65.30 54.01 103.78 132.09 144.75 143.65 157.48 

88.14 1 91.08 

Average 
claim 

4,943.92 7,209.02 6,611 .06 6,636.50 6,253.14 7,34G.19 6,825.37 7,308.38 15,317.62 9,417.15 9,847.86 8,060.48 6,841.70 5,975.95 

Loss cost 
per policy 

178.38 67.17 156 .25 148.20 123.77 123.77 154.93 249.01 212.78 157.49 162.27 68.73 145.21 156.17 

Costs/ 

premium 
2.26 0.80 i .45 1.41 1.28 1 .89 2.87 2.40 1.61 1.09 1 . 13 0.44 1.65 1.72 

No. of 
policy yrs 

2,051,418 164,955 1,659, 075 1,824030 524,884 534,226 1,034,A03 42,381 16,845 177,723 194,568 2,463 '4,157,152 6,208,570 

No. of paid 

claims 
74,016 1,537 39, 194 40,731 10,389 8,957 23,484 1,444 234 2,972 3,206 21 1 88,232 162,248 

Claims per 
100 policies 

3.61 0.93 2 .36 12.23 1.48 1.68 2.27 3.41 1.39 1.67 1.65 0.85 ' 2.12 2.61 

Deficit per 
policy 

127.58 19.99 95 .05 87 . 17 68.96 92.37 135.44 194.18 132.06 64.86 70.68 38.31 
surplus 

1 97.73 107.59 

I 

Valued as uf March 26 1982 

Data for period January 1978 lo December IWHl 

See Table 3.2 for rate zone classificalion 

Source: unpublished NFIP data 

Table 3.5 NFIP UnderwriliuK experience by risk 
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therefore less prone to damage, and, because they are elevated, actuarial 

premium rates are lower. Both average premium and claims frequency are 

thus lower than for pre-FIRM Al-30 zone policies. 

Premium rates for coastal V-zone properties were substantially in-

creased in 1981 and 1982 (table 3.4), and new rates for properties built 

after 1 October 1981 were introduced. These higher premiums reflect large 

operating deficits, which are particularly large for new development 

(table 3.5). As discussed in Section 3.7.3, there is evidence that flood 

insurance may encourage (or at least fail to discourage) hazard-prone 

coastal development, and that coastal building standards may be based on 

too low a flood elevation. 

The operating deficits for B, C and D zone policies are particularly 

large (table 3.5). These zones are outside the 100-year floodplain, and 

FEMA was sufficiently worried about such large deficits to commission a 

study. The study showed that B and C zone claims constituted a sizeable 

proportion of total claims. Figure 3.7 shows the percentage of policies, 

claims and payments in each risk zone. Payments in B andCzones constitute 

23.32% of all payments, and 37.45% of the payments made in Regular Program 

communities. Payments in zone C (outside the 500-year floodplain) are 

particularly high, and, as shown in table 3.5, the claims frequency is 

high in this zone. Damages in these zones (if the 100-year floodplain is 

correctly determined) can be due either to floods more rare than the 

100-year base, or to localised flooding following heavy rainfall. The 

study focused on Staten Island, New York, where between 1977 and 1981 81% 

of claims were for B andC zone flooding (Fry, 1982). The vast majority of 

such claims were for basement flooding due to inadequate or poorly-

maintained drains, and were for relatively small amounts. It was found 

that 76% of the claims followed storms with return periods of less than 

5 years. As a result of this study and loss experience, premium rates 

for B, C and D zones were substantially increased (table 3.4). 

It was hoped that the rate increases in 1981 and 1982 would put the 

NFIP on a sounder financial footing, and make it more attractive to the 

insurance industry (Bragg, 1982). This second objective was achieved 

when the private industry began selling flood cover (with FEMA help) in 

October 1983 (Section 3.4,1,4). The increases doubled average premiums, 
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and for the first time the insurance operation showed a net surplus in 

1982, However, the Federal Insurance Administrator increased the sub-

sidised rates again on October 31, 1983 (table 3.3), in an attempt both 

to reduce the subsidy and shift more of the burden from the general tax-

payer. Lack of data on the number of buildings and contents policies 

sold at subsidised rates precludes addition of the 1983 increase to table 

3.4, but a broad indication of the effect of the increase can be obtained 

by assuming that subsidised rates in general were increased by 11% 

(residential buildings rates rose by 12.5% and contents rates rose by 10%). 

This increase would raise average subsidised premiums to $189, and the 

average of all premiums to $176 (an increase of 5.4% over the estimated 1982 

average premium). 

3.7 THE EFFECT OF THE NFIP ON EXPOSURE TO FLOOD DAMAGE 

One of the fundamental aims of the NFIP is to slow the rate of 

increase in development in flood-prone areas. The hazard mitigation 

elements of the program were established in order to achieve this aim, 

and in the past two years insurance premiums have also been widely used 

to encourage wise development. This section examines how successful the 

NFIP has been in reducing the increase in exposure. 

3.7.1 Community response to the NFIP 

In order to participate in the NFIP a community must adopt certain 

hazard mitigation measures specified by FEMA. As of March 31 1982, 17193 

communities were enrolled in the NFIP, of which 9756 were in the Emergency 

Program. Approximately 21000 flood-prone communities have been identified 

(Sanderson, 1982; pers. comm.). It is important to note that a 'community' 

in NFIP jargon is not equivalent to a 'settlement'. The NFIP defines a 

community as 'any State or area or political subdivision thereof...which 

has authority to adopt and enforce floodplain management regulations for 

the areas under its jurisdiction' (Code of Federal Regulations, Sec. 59.1). 

Each state (except Connecticut) is divided into counties. Urban areas in 

general are administered as incorporated areas within the county, termed 

municipalities, cities, towns or villages. These incorporated areas are, 

amongst other things, responsible for land-use management. In most states 

the remaining rural 'unincorporated' areas are administered by the county 
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government, but in others (including Connecticut) - confined to the 

northeast - rural areas are also 'incorporated', and termed townships. 

In these states the county has no land-use jurisdiction. An extra com-

plication is introduced in some states where counties may exercise direct 

power over floodplain management even within incorporated areas (Piatt 

et at, 1980). The title 'community', then, covers municipalities, incor-

porated rural townships, and the unincorporated rural areas of counties. 

A single urban settlement may be split up into several incorporated muni-

cipalities, and several small settlements may be included in one unincor-

porated area of a county (or a township). Consequently, the number of 

flood-prone settlements is not equivalent to the number of flood-prone 

communities. 

Figure 3.8 shows the increase in the number of communities partici-

pating in the NFIP. Response was initially very poor, and it has already 

been noted that the 1968 Act was amended in 1969 and 1973 to encourage 

participation. 

A necessary precondition for participation is the existence of state 

legislation allowing communities to adopt land-use regulations. Some 

states did not at first have such legislation - Texas, for example, did 

not pass a law enabling local regulations until 1972 (Gillett, 1974) -

but by 1973 all states had passed enabling laws. Under the 1968 Act a 

community could not join until an actuarial rate study was completed. The 

1969 amendment creating the Emergency Program was passed when it became 

clear that such studies would take a long time to complete. These two 

initial problems, then, have now been resolved, and whether community 

officials seek participation depends on how officials perceive the hazard, 

and the relative strength of the lobbies opposing and supporting partici-

pation. 

Community officials must, of course, be aware of both the flood hazard 

and the NFIP before they decide whether to participate. It has been shown 

(Moore and Cantrell,1976; Luloff and Wilkinson, 1979) that communities which 

have recently experienced a flood will be more likely to participate in 

the NFIP, and that the greater the damage experienced the greater the 

chance of participation (Moore and Cantrell, 1976). Baumann (1976) found 

in two Texas communities that supporters of the NFIP rated the flood problem 



- 8 0 -

ia 

17-1 

16 

15 

14 

13-

124 

11 

1 0 -

-g 9-

Is-

6 

5— 

4-

3-1 

2 

1-

Total 

Regular 
Program 

1970' 1971 ' 1972 ' 1973 ' 1974 ' T975 ' 197« '1977 ' 1978 ' 1979 ' 1980 ' 1981 ' 1982 

Figure 3.8 Communities participating in the NFIP 

Sources; Anderson (1974), Congressional Record (1973), 

Congressional Quarterly (1977), EDSFC (1981), General Accounting 

Office (1978), Kunreuther (1978), Kusler and Lee (1972), 

Piatt (1979; 1983), Piatt et (1980), Power and Shows (1979), 

Sorkia (1982), U.S. Congress (1972; 1975; 1981), Weese and Ooms 

(1978), White (1975) Insurance Information Institute (1972-1981), 

Unpublished NFIP data. 



-81-

more severely than opposers and, more generally, Burby and French's 

(1981) nationwide survey suggested that those communities with the 

greatest perceived flood risk were generally the first to join the NFIP. 

It is probable that the vast majority of flood-prone communities have 

now been identified by FEMA, and so notified. Local officials must be 

convinced of the severity of the flood problem in their community before 

they decide to participate. 

In the early years of the NFIP many communities, especially small 

ones, did not know of the program, or how to enroll (Moore and Cantrell, 

1976). Anderson (1974) notes that following a public seminar in New 

Jersey in 1971 the number of participating communities doubled. States 

have now joined the federal government in publicising the NFIP to community 

officials. 

The most common objection to NFIP participation is 'ideological': 

an individual has the right to do what he wants with his land, and there-

fore should not be controlled in any way. A related objection is to the 

federal government 'meddling' in local affairs. The small Massachusetts 

community of Hadley, for example, has not enrolled in the NFIP because 

officials object both to land-use controls and to being told what to do 

by the federal government (Piatt, 1982; pers. comm.; E. Thomas, 1982; pers. 

comm.). 

Opposition to floodplain regulations may also be due to fears that 

controls will hinder the economic development of the community. This 

objection has been cited by several witnesses before Congressional 

hearings (U.S. Congress, 1973a), and fears may be particularly great if 

there are limited alternative non-flood-prone sites for growth, Moore 

and Cantrell (1976) found in New York State that those communities with 

the fastest growth were least likely to have joined the NFIP. 

It is also possible that objectors place greater emphasis on 

structural solutions (White, 1975), and indeed, Baumann (1976) found 

this to be so in Texas. Finally, objectors sometimes fear that land-use 

regulations will lower property values (e.g. U.S. Congress, 1975). 

However, the most important factor influencing whether a community 

joins the NFIP has been found to be the complexity of the community's 
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planning structure and general organisation (Moore and Cantrell, 1976; 

Luloff and Wilkinson, 1979; Fray, 1980). The greater the degree of com-

munity organisation the more likely the community is to join the NFIP. 

It is probable that communities with a planning structure will have 

already encountered the 'ideological' objections to regulations, and will 

have learnt how to deal with them. NFIP participation may be encouraged 

by a strong environmental pressure group (White, 1975), as floodplains 

may be, especially if undeveloped, important natural resources. States 

also encourage NFIP participation, and most provide technical assistance 

to local communities (Bloomgren, 1982). This may help them overcome 

objections. 

The slow community response to the NFIP, largely because of objections 

to floodplain regulations, led to the Flood Disaster Protection Act of 

1973. This imposed severe sanctions on non-participating communities, in 

the form of restrictions on loans to property-owners in the floodplain. 

It was felt by some (especially development interests) that these sanctions 

meant that the federal government was forcing local communities to adopt 

land-use regulations (e.g. U.S. Congress, 1973a). It was also stated that 

the sanctions punished property-owners for a failing that was not theirs 

(U.S. Congress, 1973a; 1975), and the calls for the sale of flood insurance 

in non-participating communities, noted previously, were an attempt to 

remove this inequity (Myers and Rubin, 1978). A large number of bills 

were introduced to temper these sanctions, and in 1977 the prohibition 

on loans from the private sector was lifted. Bills were submitted in 

1979 and 1981 to reduce further the sanctions, but neither were success-

ful, Some states also impose sanctions on non-participating communities. 

The Pennsylvania State Treasurer, for example, has the authority to withhold 

all state funds,but by the end of 1982 this sanction had not been applied 

(Accurti, 1982; pers. comm.). Maryland state provides financial assist-

ance to local communities to implement flood mitigation plans, but such 

assistance is only available if the community is participating in the 

NFIP., In several cases state or other agencies are authorised to adopt 

land use regulations if a local community fails to do so (Bloomgren, 1982). 

In California, for example, local Flood Control Districts may establish 

regulations, but none have yet done so (Brown, 1982; pers. comm.). In 

Minnesota, the Department of Natural Resources was in 1982 developing 

regulations for a community which had failed to do so (Solstad, 1982; 

pers. comm.). Maryland legislation allows the state to adopt land-use 
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regulations at the local communities request (Gavin, 1982; pers. comm.), 

and the town of Aberdeen has taken this option. It will not issue a 

development permit unless the Department of Natural Resources has 

sanctioned the development. 

The federal sanctions, together with improved publicity and assis-

tance, led to a massive increase in NFTP participation, especially in 

1974 and 1975 when the 1973 sanctions came into effect. The increase in 

more recent years has levelled off, as fewer flood-prone communities are 

left. The remaining 3-4,000 are in most cases small communities with 

little or no floodplain development, and no development pressures (Mackay, 

1982; pers. comm.). These communities therefore see no point in partici-

pating, and the sanctions have no effect. 

3.7.2 Regulations required for NFIP participation 

The land-use regulations required for NFIP participation are an 

essential element both of the program itself and of flood hazard mitiga-

tion in general. The provision of flood insurance can be seen simply as 

providing the incentive for communities to adopt hazard mitigation measures. 

The regulations required for NFIP participation depend on the amount 

of information available. A two-district approach to flood hazard regu-

lation is used, dividing the floodplain into the floodway, where develop-

ment is prohibited, and the floodway fringe. The floodway can be defined 

as that part of the floodplain into which a certain discharge can be con-

fined without increasing water surface elevations by more than a specified 

height. For NFIP purposes, the discharge is the 100-year flood, and the 

height increase allowed is one foot (0.30m). The floodway fringe is the 

remainder of the 100-year floodplain. The advantage of a two-district 

approach is that it allows some development in the fringe while keeping 

the most hazardous area free (U.S. Army Corps of Engineers, 1976). This 

approach is suited to areas with development pressures, while the one-

district approach, which does not distinguish the floodway, is suitable 

for areas with less pressure. This approach is harder to administer, as 

each individual application must be evaluated on its own merits (Kusler 

and Lee, 1972). Under a two-district approach a landowner knows more 

clearly what he can do with his land CU.S, Water Resources Council, 1971), 

The disadvantage of a two-district approach is that it allows some flood-
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plain development, and therefore some loss of storage (Piatt, 1976). 

Some states have more strict floodway requirements, allowing less encroach-

ment; New Jersey, for example, allows only an 0.2 ft (0.06 m) rise in 

flood level (Piatt, 1976), while Wisconsin and Minnesota allow 0.5 ft 

(0.15 m) (Kusler and Lee, 1972). 

These minimum regulations date from October 1976. Subsequent revisions 

have been minor (Mackay, 1982; pers. comm.), and others relating to the 

treatment of mobile homes and alluvial fan flooding were being considered 

in 1982 : 

Regulations required when no flood Information is available The 

community must require permits for all new development anywhere in the 

community, and if proposed development is in an area which may have a 

flood hazard measures should be taken to minimise damage. Water supply and 

sewerage systems must be designed to be safe from flooding and to prevent 

contamination of floodwaters. 

Regulations required after publication of the Flood Hazard Boundary Map (FHBM) 

The regulations described above now apply only to the identified hazard 

zone. If flood elevation data are available from any source, new residen-

tial structures must be elevated, and non-residential structures flood-

proofed, to or above the 100-year level. Mobile homes must be anchored, 

and evacuation plans prepared for mobile home sites. 

Regulations required after publication of the Flood Insurance Rate Map (FIRM) 

All the above regulations now apply in zones Al-30, A, AO and AH ( Table 

3.2). All new residential structures must be elevated to or above the 100-

year elevation shown on the map. Watertight basements below the flood 

level are allowed. Non-residential structures may be flood-proofed to the 

100-year level. All flood-proofing must be approved. Drainage must be 

provided for subdivisions in areas of shallow flooding (zones AO and AH). 

Once the community adopts these regulations it enters the Regular Program. 

Regulations required after publication of the floodway map All the above 

regulations are in force, and in addition any encroachment into the desig-

nated floodway is prohibited. 
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Additlonal regulations required in coastal V zone areas Floodways are 

not identified, and stricter building standards apply. All new develop-

ment must be elevated to or above the 100-year level, and must be landward 

of high tide. The space below the structure must be free of obstructions 

and fill is prohibited. No new mobile homes are allowed outside existing 

parks and subdivisions, and alteration of protective sand-dunes and 

mangroves is prohibited. Floodways cannot be determined along the coast, 

so development (suitably constructed) is allowed even in the most exposed 

and dangerous locations. In inland floodplains, such development is 

prohibited by the floodway regulations. This inconsistency needs to be 

resolved, perhaps by prohibiting any new development in V zones. As 

discussed later, there have been calls for a prohibition on the sale of 

flood insurance in these zones. 

The regulations are based on the 100-year flood, and the use of this 

standard has often been questioned. Much of the discussion during the 

passage of the 1973 amendments concerned the 100-year standard. Some 

witnesses favoured the use of the largest flood on record (U.S. Congress, 

1973a), but such a flood is not consistent between communities. Use of 

such a base flood would leave the NFIP open to constitutional attack on the 

grounds that it does not treat all citizens equally. Although efforts 

were made in Congress in 1973 to allow construction to the 40 or 50-year 

standard, none were successful. A review of the 100-year standard was 

underway in 1982 (L. Thomas, 1982), to examine the effect of flood velocity 

and sediment load on the choice of base flood. The 100-year standard may 

be too low for certain types of development (General Accounting Office, 

1978), and construction of certain 'critical facilities' such as hospitals, 

schools, old people's homes, mental institutions and prisons to the 500-

year level would both reduce damage, costs, and, more importantly, reduce 

disruption in larger floods. Pennsylvania legislation already prohibits 

the location of such 'critical facilities' in the 100-year floodplain 

(although such development may be permitted by special exception). 

NFIP regulations require elevation or flood-proofing to or above the 

100-year level. This means that structures can be built to exactly the 

100-year elevation as determined in the FIRM study, with no allowance for 

any errors. Levee heights usually include a 3ft (0,91m) error margin 

('freeboard': Mrazik, 1982), and so this loophole seems surprising. The 

floodway is defined such that an increase in flood elevation of up to 
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1 ft (0.30 m) is allowed. If such an increase occurs, structures built to 

the 100-year level would then be flooded in the 100-year event. A 

freeboard is desirable to take elvation inaccuracies into account, and 

model regulations proposed by Kusler and Lee (1972) and the U.S. Army 

Corps of Engineers (1976) both recommend freeboard. Wisconsin state 

legislation requires a 2 ft (0.61 m) freeboard to incorporate the effects 

of ice jams on flood levels (Larson, 1982), Revision of NFIP regulations 

would remove this loophole, and would end another inconsistency. 

Development outside the floodplain may enhance flood hazards by 

increasing storm runoff, but NFIP regulations make no reference to such 

development (Myers and Rubin, 1978). Some states, such as Michigan, 

require that storm runoff from new development be controlled, but most do 

not. Here, then, is another area that might be tackled by revision of 

NFIP regulations. 

Flood problems in many instances cut across community boundaries 

(Piatt et a1, 1980). The NFIP is aimed at individual communities, and 

does not explicitly encourage inter-governmental cooperation, except for 

a requirement that communities must notify adjacent communities of plans 

to alter any watercourse. Piecemeal management of floodplains may mean 

that encroachments allowed in each community have a cumulative effect and 

worsen downstream flooding. Piatt et at (1980) outlined the need for 

inter-governmental cooperation, and such cooperation could be encouraged 

by the NFIP requiring coordination and consultation. 

FEMA continually emphasises that their floodplain management require-

ments are minimum standards, and that more restrictive standards are 

encouraged. Approximately 20% of Emergency Program communities have in 

fact adopted more stringent regulations, along with a greater proportion 

of Regular Program communities (Kusler, 1982). However, the majority of 

communities have only adopted the minimum necessary (Mackay, 1982; pers. 

comm.). Kusler (1982) suggests that the adoption of innovative floodplain 

regulations depends on the scale of the hazard, existing development and 

available staff and expertise. A nationwide survey (Burby and French, 

1980; 1981) supported these suggestions, and found that concern for 

solution of floodplain problems was the most important influence on local 

program scope. Kusler (1982) describes the kinds of innovations adopted. 

These include definition of the floodway as the whole 100-year floodplain, 
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regulation of the 500-year floodplain, and requiring a freeboard. Some 

communities define floodprone areas on the basis of proposed development 

in the catchment - though in Maryland this is forbidden following a court 

case. Several communities have combined flood-hazard management with wet-

lands conservation and maintenance of open space or agricultural land use. 

In some cases, however, NFIP participation has led to a lowering of 

standards. Warwick (Rhode Island), for example, prohibited development in 

the coastal hazard zone until it entered the NFIP. When it joined, less 

stringent regulations allowing elevated development were adopted, as it 

was felt that the existing regulations could be challenged by a plaintiff 

citing the NFIP requirements. 

Finally, floodplain regulations are often combined with other land-

use policies, although in many communities the floodplain regulations are 

the only ones (Mackay, 1982; pers. comm.). Most large communities have 

more comprehensive land-use management. In Warwick (Rhode Island), for 

example, planners have transferred flood hazard areas onto their develop-

ment zoning maps on overlay zones, thus explicitly requiring consideration 

of flood hazards. Flood hazard mitigation measures have also been used in 

urban renewal projects (FEMA, 1981a). 

3.7.3 The effect of the NFIP on floodplain development 

An essential element in the Implementation of any policy is evaluation 

of its impact. However, very little research has been done on the success 

of floodplain management in reducing flood losses (Burby and French, 1981). 

The flood hazard mitigation elements of the NFIP work in two stages. 

Firstly, encroachment into the floodplain is discouraged or prohibited, 

and secondly, any development that does take place must be protected to at 

least the 100-year flood level. 

Critics of the NFIP have been concerned that the availability of 

subsidised insurance has encouraged development (Sorkin, 1982), and the 

land-use regulations were indeed included partly to counter any such 

tendency. Detailed case studies in Columbus (Mississippi) (Cheatham, 

1975), Jackson (Mississippi), Raleigh (North Carolina) and Littleton 

(Colorado) (Burby and French, 1981), and a nationwide survey (Burby and 

French, 1980; 1981) have found no evidence that subsidised insurance has 

stimulated floodplain development in inland floodplains, although flood-
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plain encroachment has continued. This suggests that NFIP regulations are 

not halting invasion, even if insurance does not actually stimulate it. 

A slightly different situation has been found in coastal areas. 

Demand for coastal properties tends to be high, and flood insurance has 

not itself stimulated additional development (Miller, 1975; 1977; General 

Accounting Office, 1982). In most communities lenders were willing to 

lend before flood insurance was available, and so flood insurance acts 

simply as a bonus (Miller, 1977). In other communities lenders did not 

make loans on property in hazard areas before the advent of flood insurance. 

However, development had still taken place, because of the high demand, 

but the market was restricted to those who did not require a conventional 

mortgage. Once flood insurance became available, lenders were willing to 

make loans, and so the market for coastal property widened (Miller, 1977) . 

It has been suggested that "continuing to provide federal flood insurance 

in the coastal high hazard area may not be desirable public policy" (General 

Accounting Office, 1982,p20), as insurance, while not encouraging develop-

ment, is certainly not discouraging it. Several environmental groups are 

also campaigning for a prohibition on the sale of flood insurance in coastal 

areas (eg the Natural Resources Defense Council, 1980a; 1980b, and the 

Maine Audubon Society: Insurance Advocate, 1979). Such a prohibition has 

not been made, although the 1982 Coastal Barriers Resources Act prohibits 

most forms of federal aid for development on undeveloped barrier beaches, 

including flood insurance. Private lending institutions may still make 

loans, but because of the lack of flood insurance it is unlikely that they 

will (Scott, 1982). Mobile homes are particularly vulnerable to storm 

damage, and since June 1 1982 insurance has only been provided for mobile 

homes in coastal hazard areas that are in pre-existing parks or subdivisions, 

in an attempt to discourage further mobile home placement. 

Sheaffer and Roland Inc. (1981) conducted a simulation study to 

examine the effects of floodplain regulations. Twenty-three communities 

were studied, and the effects of three different flood hazard management 

policies were simulated using projections of population and land use 

trends (table 3.6). The first was a simple 'no-regulation' approach, 

the second was that required for NFIP participation, and the third was a 

more stringent version including property acquisition and a total ban on 

floodplain encroachment. Obviously, the more stringent regulations have 

a greater impact, although if property acquisition was included in NFIP 
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No regulations Moderate 
regulations 

Stringent 
regulations 

1980 1990 1980 1990 1980 1990 

Average annual 
urban flood losses + 29 + 71 + 4 + 10 -<0.5 - 1 

Housing units in 
hazard area + 13 + 35 + 8 + 22 — 1 — 4 

Housing units below 
100 year flood + 13 + 33 - 2 - 5 — 2 — 4 

Developed area 
(loss of open space) + 15 + 37 + 9 + 24 - 1 - 2 

Percentage increase in real terms over 1975 

From Sheaffer and Roland Inc. (1981) 

Table 3.6 Simulation of effects of regulations 
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regulations these would have a much greater effect than they do at present. 

This suggests that acquisition programs are an important element in 

hazard mitigation policies, and this point will be examined later. 

Building standards should ensure that any floodplain development that 

does occur in participating communities is protected from the 100-year 

flood. Table 3.6 shows that although NFIP regulations lead to an increase 

in the number of housing units in the hazard area, the number at risk -

below the 100-year level - actually declined. This is because properties 

that are substantially damaged must be rebuilt in accordance with flood 

mitigation standards, NFIP underwriting experience (table 3.5) shows that 

claims frequency in practice for post-FIRM A zone properties, which should 

be elevated or floodproofed, is considerably lower than for older properties, 

which are mostly unprotected. The experience of coastal V zones (with 

waves greater than 3 ft (0.91 m)), however, is very different. Claims 

frequencies for old and new development are similar, implying one of four 

situations. Firstly, a relatively larger propertion of coastal floods were 

more rare than the 100-year event; secondly, 'old' development is also 

elevated; thirdly, the regulations are not being enforced; and fourthly, 

the regulations are not sufficient. This final hypothesis is the most 

probable. Coastal hazard maps originally showed the 100-year flood still-

water elevation, and structures had to be built to or above this level. 

Hurricane Frederic in Alabama in 1979, which approximated the 100-year 

flood in some places (Mackay, 1982; pers. comm.), demonstrated the in-

adequacy of elevating to the still water level. Consequently, wave 

heights are now being added to coastal hazard maps (Buckley, 1982), with 

a minimum increase in elevation of 2.1 ft (0.64 m) (FEMA, 1981b), Structures 

must now be elevated to this new, higher, elevation. 

Wise floodplain development has been encouraged since the inception 

of the NFIP by requiring elevation and flood-proofing standards. More 

recently, two new approaches have been used (Coughlin, 1982; pers. comm.). 

Actuarial flood insurance premiums have always varied with elevation 

(i.e. hazard), but the rate revisions in 1981 and 1982 substantially 

widened differentials. Figure 3.9 shows that rates increase significantly 

for structures built below the 100-year elevation. Local regulations 

should prohibit such construction, but variances may be permitted. The 
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substantially higher premium rates for such structures should (hopefully) 

discourage developers from seeking variances. Coastal V zone premium 

rates show a considerably greater range, and again emphasise the value of 

building above the 100-year flood level. Premium rates for V zones shown 

in figure 3.9 are for structures built after October 1 1981. Earlier 

structures are charged at rates equal to A zone rates multiplied by 1.75. 

The new rates are higher and have a greater range, to further discourage 

unwise coastal development. 

The second new approach is to convince developers of the value of 

hazard mitigation standards (Coughlin, 1982; pers. comm.). FEMA has 

prepared manuals for inland (FEMA, 1979) and coastal (FEMA, 1981c) hazard 

area construction, and is working to get flood damage mitigation measures 

included in building codes (Zeizel, 1982). The Southern Building Code 

Congress added such standards in 1982 (Zeizel, 1982), and some states, 

including Massachusetts and Rhode Island, also include them. Some 

developers are now citing 'Federal approval' in their advertisements, and 

are thus using building regulations to their advantage (Coughlin, 1982; 

pers. comm.). 

In another attempt to encourage flood damage reduction measures 

elevation certificates were required for all new construction in hazard 

areas after October 1 1982. These certify that the structure is elevated 

or flood-proofed to or above the 100-year level, or the best estimate of it 

in Emergency Program communities. Emergency Program structures without 

such a certificate will be charged at higher rates, and Regular Program 

structures without either a certificate or a variance will be ineligible 

for insurance. This requirement helps close the loophole allowing all 

new development in Emergency Program communities to buy subsidised insurance. 

Because of misunderstanding, ignorance, lack of coordination or on 

site Inspection, some structures are built in violation of regulations. 

Emmer (1977), for example, found in Cameron Parish (Louisiana) that more 

structures had been built between 1972 and 1976 than permits granted. In 

order to ensure that local communities are enforcing floodplain regulations 

FEMA conducts Community Assistance and Program Evaluation (CAPE) visits 

to explain the regulations and evaluate local enforcement. FEMA's 

monitoring program, however, is inadequate for ensuring that communities 

are enforcing regulations (Power and Shows, 1979; General Accounting 
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Office, 1982) owing to a lack of personnel, and visits are not system-

atically evaluated (General Accounting Office, 1982). Some states 

(Rhode Island and California, for example) are now conducting CAPE'S, 

and this will take some pressure off FEMA. Monitoring of local efforts 

is essential if the goal of controlling the increase in exposure to flood 

hazard is to be attained. 

The recession in the early 1980s led to a reduction in building con-

struction (Coughlin, 1982; pers. comm.). owing to low demand and high 

interest rates. The rate of increase in floodplain encroachment there-

fore slowed, as was the case during the building trade recession in 1974 

and 1975 (as shown in the communities studied by Cheatham, 1975 and the 

General Accounting Office, 1982). This has important implications. 

Firstly, a reduction in floodplain encroachment cannot be attributed to 

the NFIP alone. Secondly, NFIP construction standards were being developed 

and imposed during a time of growth. Flood damage reduction standards 

have become well developed (e.g. FEMA, 1979, 1981c) and FEMA could use the 

opportunity of a 'slackening' in construction to get the techniques 

adopted by the construction industry (Coughlin, 1982, pers. comm.). The 

reduction in development pressure may also have helped communities to 

adopt the floodplain regulations necessary for transfer to the Regular 

Program. It may also have led to the adoption of regulations more stringent 

than the NFIP minimum criteria. 

3.7.4 The NFIP and other adjustments to the flood hazard for existing 

properties 

Floodplain land use regulations and building standards can only 

reduce damages to future construction. Such measures may therefore reduce 

the increase in flood losses, but cannot reduce absolute damages. This 

can only be achieved by considering existing development, and this section 

examines how the NFIP affects the adoption of additional adjustments and, 

in particular, measures reducing damage to existing structures. Little 

work has been done on flood insurance and the adoption of other adjust-

ments, and more generally the whole topic of Interactions between adjust-

ments to hazard requires further investigation (White and Haas, 1975). 

Sheaffer and Roland Inc.'s (1981) study demonstrated the value of a 

property acquisition and relocation program, whereby property in hazardous 
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locations is purchased and removed. Property acquisition policies have 

been implemented at all levels of government (U.S. Army Corps of Engineers, 

1982; Bloomgren, 1982; Pistel, 1982), and the NFIP includes an acquisi-

tion element. This provision (section 1362) was incorporated in the 

original legislation, but funds were not appropriated until Fiscal Year 

1980 (National Science Foundation, 1980). The programme is voluntary, 

and FEMA cannot condemn structures. Properties can only be bought by 

FEMA if a flood insurance policy was in force at the time of damage, and 

the property had either been damaged substantially beyond repair, or 

suffered flood damage causing repairs exceeding 25% of its value three 

times in the past five years. This regulation, of course, severely 

restricts the number of properties that can be acquired. Just over 

240 structures have been purchased in 20 communities for a total of 

$10.2 million in Fiscal Years 1980, 1981 and 1982 (less than 2% of the 

approximately $555 million paid in claims over the same period), and the 

funding for Fiscal Year 1983 was increased to $4.7 million (F. Thomas, 

1982; pers. comm.). Approximately 85% of offers to buy properties are 

taken up (F. Thomas, 1982; pers. comm.). 

A slightly different NFIP policy applies when properties which are 

covered by insurance are substantially damaged and which cannot be rebuilt 

because of local prohibitions. In such cases a Constructive Total Loss 

(CTL) payment may be made (National Science Foundation, 1980). The 

policyholder may be paid up to the full value of his policy, which may 

allow him to relocate out of the hazard area. Again, this provision has 

not been widely applied (National Science Foundation, 1980). 

The acquisition programme is one response to the problem of properties 

which are repeatedly flooded. However, as long as repairs do not exceed 

50% of the property-value, repeatedly damaged properties can be restored 

each time to their previous condition, and are still eligible for sub-

sidised insurance. This loophole has been criticised (National Science 

Foundation, 1980) , and the strong support for Section 1362 acquisition 

(as evinced by the 85% uptake) suggests that this programme should be 

widened in scope to include properties damaged to a lesser degree. It 

has been proposed (National Science Foundation, 1980; Larson, 1982) that 

the premium subsidy on a property be reduced each time it is flooded, 

until the subsidy is eliminated. 
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The NFIP is not directly related to other adjustments to flood, but 

may indirectly influence their adoption. It is possible that the NFIP 

has reduced the demand for structural solutions, as it has forced con-

sideration of alternative measures. However, no data are available to 

test this hypothesis. FEMA has recently been looking at how to integrate 

structural solutions into the NFIP (Mrazik, 1982). Present policy is to 

disregard any levees designed to a return period of less than 100 years, 

but proposals considered include reducing rates in areas protected from 

the 25-year flood (Mrazik, 1982). Land-use regulations would still be 

required for all land which would be inundated by the 100-year flood if 

the levee failed. If this proposal were to be implemented, communities 

may be encouraged to construct levees with a design standard lower than 

the 100-year flood. However, the incentive of lower insurance rates may 

be outweighed by the requirement of land use regulations. 

Many local communities have established warning systems and evacuation 

plans (Kusler, 1982). The potential for modifying the NFIP to provide 

incentives to communities to adopt such schemes was examined by Flood Loss 

Reduction Associates (1983), under contract to the Department of the In-

terior. It was concluded that incentives, particularly providing lower 

premium rates in communities with warning schemes, were feasible, would 

contribute to the aims of the NFIP, and merited more detailed investiga-

tion. 

Flood-proofing can be an extremely effective way of preventing flood 

damages, at least from smaller floods, but the NFIP offers little incentive 

for the owners of existing property to adopt such techniques. Owners can 

buy insurance at subsidised rates, but there are no reductions for flood-

proofed properties. Owners can opt to buy insurance at actuarial rates, 

but these rates are based not on the level of flood-proofing, but on the 

level of the lowest floor, and it is difficult and costly to raise an 

existing structure so that its lowest floor is above the 100-year level. 

A workshop on flood loss reduction through building practices held under 

FEMA auspices in 1982 recommended that FEMA investigate the possibility 

of offering lower rates to properties which had employed mitigation measures 

after being flooded. Policyholders must pay the first $500 of both 

structure and contents claims. This high excess is intended to encourage 

property-owners to take preventative actions such as flood-proofing and 

emergency responses to reduce small losses, but no data are available to 
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assess its effect. Emergency actions are further encouraged by the 

provision allowing reimbursement of expenditures involved in evacuation, 

and the excess for these claims was reduced from $250 to $50 in 1982 to 

encourage such actions. Again, no studies have been made of the effect 

of insurance on emergency action. Such actions should be encouraged as 

they can be important in reducing flood losses (Day et at, 1969; Day 

and Lee, 1976). 

It has been shown that the NFIP, with the notable exception of the 

section 1362 acquisition program, does not directly encourage the adoption 

of measures to reduce damages to existing development. This is an im-

portant omission, as relatively simple techniques such as flood-proofing 

and emergency actions can significantly reduce damages. The section 1362 

acquisition program needs to be increased, and perhaps extended to 

properties not covered by insurance. Flood-proofing can be encouraged by 

using premium rate reductions, and establishment of community warning 

systems may be helped by providing rewards to the community in the form 

of reduced premiums. The NFIP is used to encourage wise floodplain 

development - the potential for using the NFIP, especially insurance, to 

encourage the adoption of techniques reducing damages to existing property 

needs to be fully exploited. 

3.8 SOME OTHER ASPECTS OF THE NFIP 

This final section briefly examines four other aspects of the NFIP; 

1) the legal problems faced by the NFIP, 

2) problems related to the mapping programme, 

3) the economic value of insurance to the individual, 

4) the increasing role of the states in NFIP operation. 

3.8.1 Legal aspects of NFIP operations 

A great deal has been written about the legal problems facing flood-

plain regulations, but this section considers the wider legal implications 

of the NFIP in general. 

The constitutionality of the NFIP has been tested in court once. 
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A group of landowners took the NFIP to court on the grounds that the 

sanctions on non-participation constituted an excessive use of federal 

powers (M. Smith, 1979). The court upheld NFIP constitutionality, however, 

and an appeal was denied (Scheibel, 1982; pers. comm.). 

Apart from the constitutionality question, legal problems encountered 

by the NFIP fall into three broad areas (Scheibel, 1982; pers. comm.). 

Firstly, the flood maps are questioned, but in practically every case the 

court finds in favour of the NFIP (Scheibel, 1982; pers. comm.). For 

the maps to be overruled, they must be shown to be 'arbitrary and capricious' 

However, they are produced using the best available techniques, and so 

cannot be challenged on these grounds. It must therefore be demonstrated 

that the data (hydrological or topographic) used were inaccurate. Topog-

raphic base maps at different scales, for example, can produce different 

hazard areas for a given flood profile (Mohr, 1982, pers. comm.). It is 

probable that the number of such cases will increase as more maps are 

completed (Scheibel, 1982; pers. comm.), but by 1983 only one decision 

had invalidated floodplain regulations due to lack of acceptable data 

(Kusler and Piatt, 1983). 

The second area relates to the legality of floodplain regulations. 

This aspect has received a lot of attention (U.S. Water Resources Council, 

1971; Kusler and Lee, 1972; Piatt, 1976; Maloney and Dambly, 1976; Tierney, 

1976). FEMA provides legal advice and support to communities whose 

regulations are challenged, as these regulations are required by FEMA. 

The plaintiff usually challenges the regulations on the grounds that they 

constitute a 'taking without compensation' (U.S. Water Resources Council, 

1971). However, it is now an accepted legal principle that if the land 

can be put to any reasonable use, there is no 'taking' (Scheibel, 1982; 

pers. comm.). This again, can only be challenged on the grounds that the 

data are inaccurate. 

Occasionally, FEMA discovers after claims have been paid that the 

damage was caused by poorly maintained drainage systems overflowing. It 

is the community's responsibility to maintain such drains, and so it is 

liable for any consequent damages. In such cases FEMA sues the local 

community to recoup the money spent on claims. These cases are rare, 

but are increasing (Scheibel, 1982; pers. comm.). 
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Finally, three general points can be made about the liability of 

different institutions in relation to floods in general and the NFIP 

in particular (Scheibel, 1982; pers. comm.). The first is that the 

federal government is not in general liable for flooding - it has sovereign 

immunity. However, owners of dams are responsible for dam burst floods 

(Bivens, 1982), and so the federal government as a dam owner is liable 

for such floods. The second point relates to the liability of banks and 

financial institutions. Under NFIP legislation these must warn loan 

applicants in nonparticipating communities that they will not receive 

federal flood disaster assistance. At issue is whether courts can take 

any action if banks fail to provide such notification: decisions have 

gone both ways (Kusler and Piatt, 1983). Finally, the potential liability 

of the local communities must be considered. If they take no action, no 

liability can be attached. If, however, they do something (e.g. construct 

drains, levees etc.), and it goes wrong owing to a lack of maintenance, 

they are liable for any damages incurred. A community may also be liable 

for any flooding it stimulates downstream (Piatt et at, 1980). A more 

recent minority view is that communities should be liable for damage if 

they do not regulate floodplain land use (Scheibel, 1982; pers. comm.). 

3.8.2 The mapping process 

The hydrological, hydraulic and geomorphological aspects of floodplain 

mapping are examined in chapter 7, and this section is therefore concerned 

only with the administration of the mapping programme. The major problem 

is that the production of a FIRM is a lengthy process (Power and Shows, 1979) 

It usually takes around two years from the initiation of the study for the 

first version of a FIRM to be produced and a community may be participating 

in the Emergency Program for several years before the FIRM production 

process begins. Around half this time is taken up by a map review process. 

Review contractors must evaluate each map for internal consistency and 

compatibility with other studies. Flood maps are produced on a community 

basis, and so the review contractor must ensure that flood elevations and 

outlines coincide at community boundaries. Once the first version of the 

map has been produced it is usually around ij years before the community 

enters the Regular Program (Mohr, 1982; pers. comm.), because of the time 

needed for the community to review the map and appeal if necessary. Thus 

it often takes a total of between 3 and 4 years for a community to transfer 

to the Regular Program after its detailed rate study has been initiated. 
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and if hydrologic and hydraulic problems are particularly acute it can 

take even longer. 

It was the realisation that actuarial rate studies would take such 

a long time that led to the creation of the Emergency Program in 1969, 

and the more recent 'accelerated conversion' policy. Actuarial rate 

studies are expensive as well as slow, and the exposure to flood in some 

small communities may not be great enough to justify an expensive, lengthy 

detailed study. Such communities may transfer to the Regular Program by 

adopting Regular Program regulations while keeping the approximate flood 

maps (FHBM's) (Schmauk, 1982; pers. comm.). Approximately 9800 communities 

have been earmarked for accelerated conversion (National Science Foundation, 

1980). 

NFIP legislation requires that all the actuarial rate studies be 

completed by 1983. This is obviously impossible, despite the accelerated 

conversion program, and in practice FEMA intends to have all rate studies 

begun by 1988 (Mohr, 1982; pers. comm.). 

Flood Insurance Rate Maps can be amended in three ways. Minor 

amendments such as boundary changes and new streets can be simply added 

to the base map. FEMA must be notified of such changes by the local 

community (Mohr, 1982; pers. comm.). Major changes, such as alterations 

in catchment conditions or in the river channel, necessitate a restudy. 

Such changes are notified to FEMA by the state or local community, and the 

reliance on the local community may mean that some necessary revisions are 

not made. The community may not be aware of a change, may not realise 

the effect of a recognised change, and may possibly be reluctant to notify 

FEMA of a change which would increase the delimited hazard area. The 

third way in which a FIRM can be amended is by issuing a Letter of Map 

Amendment (LOMA). The map scales used mean that small areas of land above 

the 100-year flood level - and thus out of the 100-year floodplain -

cannot be shown. Owners of structures in such areas can obtain a LOMA, 

which in effect certifies that although their property is shown inside the 

delimited 100-year flood hazard area, they are not actually in it. This 

is important, as the requirement to buy insurance in order to obtain a 

loan (or disaster relief) only applies to the 100-year floodplain. 
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The major problem faced by flood maps in general is that some people 

simply do not believe them (e . g . witnesses before Congress: U.S. Congress, 

1973b; 1977c). The problem arises because a hypothetical flood is used, and 

it is often claimed that an area is not flood prone, as it has 'never' 

been flooded before. This is a particularly thorny perceptual problem to 

solve. It is very difficult to convince people of flood problems when 

they have never experienced a flood. 

It has been suggested (Walesh, 1979) that it would have been better 

to produce the flood maps on a catchment basis. Such an approach would 

allow consideration of the river as a whole, rather than in discrete 

sections. However, there would be administrative problems. The map 

adoption process would be considerably delayed if one community decided 

to appeal against the map (Mohr, 1982; pers. comm.). The present 'jigsaw' 

approach, while not being the optimum from a technical standpoint, is 

politically the best approach as it treats each community individually. 

It also allows studies to be done on a priority basis. If a catchment 

approach were used,time might be wasted studying areas with minimal flood 

hazards. 

It was noted in the previous section that the flood maps cannot be 

challenged on methodological grounds because they are based on the best 

available techniques. Approximate methods give similar results in many 

cases (Yomtovian and Ford, 1982), but can be challenged in court on the 

grounds that they are explicitly approximate (although the 'best' method 

still involves some limiting assumptions). For this reason, FEMA 

generally uses the most costly and lengthier techniques, again showing 

the importance of political considerations in the design of the mapping 

program. The use of the approximate methods in communities which have had 

'accelerated conversion' to the Regular Program shows how economic criteria 

may override the desire to be as accurate as possible. The legal implica-

tions of this policy have yet to be tested. 

3.8.3 The economic value of flood insurance to the individual 

Underinsurance, as discussed in Chapter 2, arises where the sum 

insured is not adequate to fully cover the property at risk. This section 

examines underinsurance, the adequacy of coverage limits and the relative 

costs to the individual of flood insurance and disaster loans. 
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The original limits on the amount of insurance which could be 

bought were low (table 3.1), and were regarded as inadequate (U.S. Congress, 

1973a; 1973b). A (very) small survey in Florida found that only 3 of 

the 9 homeowners with insurance sampled believed the coverage limits were 

adequate (Hershbarger and Tetter, 1974). A more rigorous study examined 

the adequacy of the limits on non-residential property (Pritchett and 

Rubin, 1975). This study was based on damages incurred in Richmond 

(Virginia) in 1972, and was hypothetical in the sense that Richmond was 

not at that time in the NFIP. It was assumed that businesses would buy 

insurance to cover the full value of their property, and the results 

are shown in table 3.7a. Before 1973 contents limits were particularly low: 

even in the Regular Program only 40% of properties would have had coverage 

sufficient to cover all losses. A separate nationwide study found that 

the proportion of insured loss to homeowners paid by insurance declined 

with increasing loss (table 3.7b;Kunreuther, 1978). This reflects either 

underinsurance or inadequate coverage limits, although it is not clear 

which. 

The coverage limits were substantially increased in 1973 (table 3.1). 

Pritchett and Rubin's (1975) data show that with these new limits the vast 

majority of non-residential properties in Richmond would have had their 

claims paid in full (table 3,7a).Rettger and Boisvert (1979) simulated 

flood damages in two New York communities, and found that coverage limits 

in both Emergency and Regular Program communities were adequate, except 

for high value residential properties. In 1977 additional coverage was 

allowed in Regular Program communities only (table 3.1), and these very 

substantial increases should mean that coverage limits, in Regular Program 

communities at least,are adequate for the vast majority of properties. 

Floodplain occupants, however, may still be underinsured because 

they have not bought enough insurance. Data for individual claims are not 

available, but the average coverage per residential policy in early 1982 

was $51381, which compares with an average claim payment (both residential 

and commercial) at the same time of only $5823. This suggests that under-

insurance is not a problem at the aggregate scale, although it may be a 

problem in certain individual circumstances. It was noted in Section 3.4.1.2 

that if the sum insured in a single family buildings policy exceeds 80% of 

its replacement cost (or equals the total coverage available), the insurance 
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Structure 

Contents 

pre 1973 limits 

Emergency Regular 

75% 

20% 

87% 

40% 

1973 limits 

Emergency Regular 

95% 

82% 

98% 

89% 

From Pritchett and Rubin (1975) 

See table 3.1 for coverage limits. 

Table 3.7a Percentage of non-residential properties in Richmond which 

could have been fully insured. 

PROPORTION OF LOSS COVERED BY 

LOSSES INSURANCE 

$ 500 - 2500 78% 

2500 - 10,000 68% 

10,000+ 30% 

From Kunreuther (1978) 

Table 3.7b Proportion of losses covered by Insurance: 

residential properties, nationwide sample. 
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covers the full cost of rebuilding. If coverage is less than 80%, the 

sum paid in the event of loss is the greater of either the actual cash value 

(less depreciation) of the damage or the proportion of the full damage 

replacement cost which the sum insured bears 80% of the total building 

replacement cost (i.e. if the sum insured equals 60% of the total re-

placement cost, 60/80, or 75% of the replacement value of the damage will 

be reimbursed). In other words, a form of averaging is applied to under-

insured single-family buildings policies. Other policies do not include 

an 'averaging' clause, and payments are only limited by the sum insured. 

Research has been carried out on the relative economic value of 

insurance and subsidised disaster loans. Kunreuther (1973) analysed loss 

data from Hurricane Agnes and the Rapid City flood, and found that those 

property-owners suffering relatively small losses were better off with a 

subsidised loan, because of the insurance excess. The larger the loss, 

the greater the relative value of insurance compared to a loan. Rettger 

and Boisvert (1979) conducted a simulation study which found that sub-

sidised loans (at an annual rate of 1% over 20 years with the first $5000 

as a grant) were substantially cheaper for the property-owner than sub-

sidised insurance. However, the average claims simulated in this study 

were low (only $2500 for residential properties), and so in many cases 

the loans would have simply been grants, as the whole claim would have 

been covered by the $5000 grant. Higher simulated damages might have 

produced a different conclusion. Present SBA policy of linking interest 

rates more closely to market rates, and the present high market rates, 

mean that SBA loans are now far less economical - although of course the 

property-owner may still decide to rely on a disaster loan rather than 

'waste' money on insurance. 

3.8.4 Increasing state involvement in the NFIP 

The role of the state has been noted in several previous sections 

(also Arnell, 1984b), and because it is FEMA policy to decentralise 

several aspects of floodplain management (L. Thomas, 1982) it is useful 

to summarise in one section the tasks performed by the states. De-

centralisation conforms with the Reagan Administration's policy of reducing 

the role of the federal government, allows greater operational flexibility, 

and reduces federal costs. The Association of State Floodplain Managers 

has estimated that the federal cost of building up adequate state flood 
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hazard management programs in each state, at around $15 to $20 million 

a year, would be lower than what it costs the federal government to per-

form these activities itself (Larson, 1982). Federal costs would be 

reduced still further if states contributed. 

FEMA provides financial support to encourage development of state 

programs through the State Assistance Program (SAP: Dickey, 1982). SAP 

funds are used mainly for training, to provide technical assistance to 

local communities, and to review and improve present procedures (FEMA, 

1982a). In Fiscal Year 1983, for the first time, the costs of the SAP 

were shared between FEMA and the states, with FEMA paying 75% 

(Dickey, 1982). 

NFIP decentralisation, then, fits in with a general decentralisation 

of flood hazard management activities. At present, states perform seven 

activities directly related to the NFIP, and the aim of decentralisation 

is to expand these. The first five activities have been previously 

described, and are only noted briefly here: 

1) providing technical assistance, publicity and training 

2) monitoring community programs (CAPE's) 

3) requiring more stringent regulations 

4) sanctions on non-participating communities 

5) adopting regulations for local communities 

6) Recently, some states have been recognised as study contractors. 

Maryland, for example, can now carry out the actuarial rate studies 

(Maryland Department of Natural Resources, 1982), and FEMA are encouraging 

this role, 

7) Most states assist FEMA in drawing up a priority list of communities 

which need actuarial rate studies (Schmauk, 1982; pers. comm.), by 

identifying those communities with the greatest flood hazard. 

Not all states perform all these activities, but these roles are 

being encouraged, often with the aid of SAP funds (FEMA, 1982). SAP funds 

support training workshops, newsletters and manuals for community officials, 

for example, and in Rhode Island, the CAPE program. Decentralisation 

might be enhanced if FEMA authorised states to approve local regulations 

required for NFIP participation. At present many states require approval 

of such regulations (Bloomgren, 1982), but FEMA approval is also necessary. 
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This seems an unnecessary duplication. 

Two major problems arise with decentralisation. Firstly, there is 

the problem of maintaining national consistency. Operational flexibility 

is essential - Nevada's flood problem is very different to Maine's, for 

example - but this should not mean that the NFIP is applied differently 

in each state. Strong federal control, or at least overview, is necessary. 

The second problem relates to funding. If the federal role is reduced, 

state roles must correspondingly increase. During a recession it is 

possible that some states simply could not afford to take on any extra 

commitments: it is also ironic that states would have to spend more to 

make up for cuts in public (federal) spending. Aside from a lack of 

finance, some states may not have enough available expertise-and staff to 

carry out increased obligations. Before decentralisation is carried out, 

it must be ensured that states are in a position to take over the devolved 

commitments, or the NFIP in particular and flood hazard management in 

general will suffer. 

3.9 CONCLUSIONS 

This chapter has examined in considerable detail the success of the 

NFIP in achieving its three primary objectives. Rather than summarise 

the findings of each previous section, this final section draws some 

broad conclusions and identifies major areas of concern. 

Burton et at (1978) identified four levels of government hazard 

policy. At the lowest level is a policy for post-disaster relief; next 

is a policy for controlling hazard events; more complex is a comprehensive 

damage reduction policy; and most sophisticated of all is a multi-hazard 

management policy. The NFIP, which incorporates several adjustments to 

the flood hazard, is one of very few comprehensive damage reduction policies 

in operation. It demonstrates the potential for using one adjustment to 

encourage the adoption of another. Without the incentive of flood 

insurance, very few communities would have adopted floodplain regulations 

aimed at reducing flood losses. The function of insurance as an incentive 

can and should be used to encourage adjustments to other hazards. 
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The experience of flood insurance in the United States shows that 

government assistance may be necessary for a hazard insurance scheme to be 

established, owing to the reluctance of the private insurance industry. 

However, the split between the federal government and the insurance companies 

in 1977 (notwithstanding the 'rapprochement' in 1983) reflects the problem 

of cooperation common to any joint private-public venture. The lesson of 

the NFIP is that any joint agreement must be carefully framed, and the 

responsibilities of each partner closely defined. Interest in a Natural 

Disaster Insurance Scheme in Australia was revived after the February 1983 

bushfires, and a seminar involving both academics and representatives of 

the Australian insurance industry found in favour of a government-supported 

scheme (Oliver, 1983). Concern was expressed over the definition of the 

relative roles of government and the private industry, and therefore any 

examination of the feasibility of government-supported hazard insurance 

in Australia must include careful analysis of the American experience. 

The NFIP is a complex programme, reflecting the complexity of the 

problem which it addresses (Piatt, 1983). It has changed considerably 

over the years, and what started as an insurance programme evolved into a 

land-use management programme. The NFIP is one of the largest U.S. 

domestic programmes in terms of its contingent liability, with over $100 

billion of coverage in force, and by the early 1980s, the federal Treasury 

had contributed over $1 billion to cover expenses. It is, therefore, not 

surprising that a programme of this size has had both successes and 

problems. 

Although only between 20 and 25% of floodplain occupants have flood 

insurance, the NFIP has led to a significant improvement over the previous 

situation. Flood insurance is now potentially available to all flood-

plain occupants and, for existing development, is offered at subsidised 

premium rates. In order to increase the number of policyholders, ad-

vertising campaigns aimed at improving hazard perception need to be 

increased. 

Federal disaster relief has increased substantially since 1968 

despite the NFIP. There is evidence that flood insurance has reduced 

the demand for disaster loans,but this effect is far outweighed by an 

increasingly liberal federal relief policy, related largely to an in-

creasing number of SBA disaster declarations. The number of SBA loans 
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made can be limited only be reducing the number of occasions on which 

they are offered, or by increasing the number of NFIP policyholders. 

Higher SBA interest rates will not encourage people to buy insurance, as 

research findings (Kunreuther, 1978) imply that few property-owners 

without insurance anticipate federal aid as an alternative. Higher rates 

will only reduce federal subsidies on such loans. 

The NFIP has not stopped floodplain development, but much of this new 

development is now protected from the 100-year flood at least. This 

does not, of course, mean that the development is safe, as floods more 

severe than the 100-year event occur. The 1977 Johnstown flood, for 

example, was estimated to have had a return period of 500 years (General 

Accounting Office, 1978). More generally, Sheaffer and Roland Inc. (1977) 

estimated that between 1959 and 1974, 61% of reported flood losses occurred 

in floods more extreme than the 100-year flood. Regulation of larger 

floodplain areas would be strongly opposed, but it could be argued that 

critical facilities, such as schools and hospitals, should be located 

outside the 500-year floodplain. Such a regulation could easily be in-

corporated into the NFIP minimum standards. 

An important result of the NFIP is that over 17,000 of the estimated 

21,000 floodprone communities have adopted or are in the process of 

adopting floodplain regulations. The remaining communities are mostly 

small with little floodplain development pressures (although this lack 

of pressure should make it easier for regulations to be applied). Con-

sequently, virtually all floodplain development in the near future will, 

in theory at least, be regulated. Such a situation would not have been 

possible without the incentive of flood insurance. 

However, there are several areas of major concern within the NFIP. 

Most importantly, too little attention is being paid to reducing damages 

to existing floodplain development. It would be a relatively simple 

matter actively to encourage flood-proofing by allowing reduced insurance 

premiums. In addition, the section 1362 acquisition program should be more 

widely applied, and perhaps expanded to include properties not covered by 

insurance. 

New construction in Emergency Program communities is eligible for 

subsidised insurance. This runs counter to the main thrust of the NFIP, 

and the recent requirement that such development be elevated to above the 
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best estimate of the 100-year flood to be eligible for subsidised insurance 

only goes part of the way toward closing the loophole. In some communities 

there may be no information at all on which to base 100-year elevation 

estimates. A higher premium rate for all new Emergency Program construction, 

in addition to requiring an elevation certificate, would help remove this 

NFIP inconsistency. 

The rate of conversion of communities to the Regular Program needs 

to be increased. This can only be achieved by conducting more actuarial 

studies more quickly, but this needs extra funding which may not be forth-

coming during a recession. Monitoring of community implementation of 

floodplain regulations also needs to be improved. The objective of slowing 

the rate of increase in flood losses can only be achieved if local flood-

plain regulations are being implemented effectively. 

A summary of the attitudes of local community 'elites' (local 

officials, bankers etc) revealed that although 88% expressed support for 

the NFIP in general, 50% opposed floodplain land use regulations (Pietras, 

1979; Rossi et aZ, 1982). It was inferred that the negative attitude of 

many local elites may come to the fore as more communities enter the 

Regular phase (82% of communities surveyed were in the Emergency phase, 

where regulations are less strict). 

Piatt (1983) observed that coastal flood management is the 'Achilles 

heel' of the NFIP. A large proportion of policies are written in coastal 

hazard areas (38% in four highly flood-prone coastal metropolitan areas), 

but, as noted in Section 3.7.2 there is no 'floodway' where development 

is prohibited in such hazard areas. Development pressures are strong in 

many coastal areas and it has been argued (e.g. Miller, 1975) that in-

surance has allowed development to take place in high hazard areas. Also, 

flooding is viewed in isolation: shore erosion is largely ignored in the 

delineation of high hazard areas, for example (Piatt, 1983), and buildings 

elevated on piles are more susceptible to earthquake damage. 

Decentralisation of NFIP operation may allow greater operational 

flexibility, and by devolving work to state agencies, may increase pro-

ductivity (for example of actuarial studies and CAPE's). However, de-

centralisation should only be implemented if the states have the manpower 
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and resources at least to maintain current standards. 

The insurance element of the NFIP will change significantly in future 

years as a result of the present Federal Insurance Administration policy 

of making flood insurance more business-like. This involves improving 

management efficiency, involving the insurance industry in an advisory 

capacity, and making the program actuarially sound. This is to be 

achieved by raising premium rates and changing differentials. The 

ultimate takeover of the insurance program by the insurance industry is 

planned. To achieve this, the insurance industry must be convinced not 

only that flood insurance is feasible, but also that it is profitable. 

Profitability can be achieved either by increasing premiums or, preferably, 

reducing administrative costs (although of course reduced losses to 

existing properties will lead to lower claims). If flood insurance is to 

be handed over to the insurance industry, it could become an optional extra 

on standard Extended Coverage policies. It would then be offered (in 

participating communities) with each Extended Coverage policy bought or 

renewed. This would substantially increase the number of people to which 

flood insurance is actively offered, and could lead to an increase in 

purchase. The addition of flood cover as an optional extra to standard 

insurance policies is a major advantage of 'privatising' flood insurance. 

A further advantage is that flood insurance would then be in the hands of 

the insurance experts - the insurance industry. Private flood insurance 

would probably still need federal reinsurance. 

However, there are some potential problems with transferring flood 

insurance to the private sector. Most important, there is the problem 

of premium subsidies. Subsidies would still be needed for policies on 

existing development, and the federal government would have to pay these 

subsidies to the insurance industry. Links with floodplain regulations 

and other adjustments must not be weakened in any way and, in the light of 

the experience of 1977, the precise roles of both the federal government 

and the insurance industry must be spelled out. 

The experience of the NFIP has, in conclusion, been important in the 

context of hazard insurance in general, flood insurance in particular and 

flood hazard management. It has shown the values and pitfalls of govern-

ment intervention, the importance of considering in detail the nature of 

the flood hazard, and the potential for using insurance to encourage 
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other adjustments to hazard. The importance of this experience will be 

demonstrated throughout this thesis, which is primarily concerned with 

flood insurance in Britain. The next chapter examines the organisation 

of flood insurance in Britain, and considers the contrasts between 

conditions in Britain and the U.S. 
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Chapter 4 

The provision of flood insurance in Britain 



- 1 1 2 -

4.1 INTRODUCTION 

Flood insurance in Britain is sold by the private insurance 

industry with the minimum of government involvement. As a consequence, 

flood insurance does not constitute part of a wider floodplain manage-

ment policy. This chapter examines the development and current status 

of flood insurance in Britain, but it is first useful to place insurance 

industry response to the flood problem into the wider theoretical context 

of response to hazard. 

The dominant hazard research paradigm distinguishes between 

'individual' decisions and 'group' or 'collective' decisions (Burton 

et at, 1978). The bulk of hazard response research in general and 

flood response work in particular has focussed on individual-level 

decision-making (chapter 5) and, in outline, it is held that individual 

response to hazard is a sequential process. It first requires the 

recognition of the threat, secondly the awareness of a range of responses, 

and finally the selection of a strategy. It has been claimed (Burton 

et at, 1978) that, with qualifications, a similar conceptualisation of 

the hazard response process can be applied to collective decision-

making: in other words the processes by which public decisions are 

made are comparable to those followed by individuals. Braman (1981), 

however, drew attention to a fundamental contrast. Collective or public 

decision-making is generally a process of compromise between differing 

influences and factions, including political considerations and vested 

interests, for example. 

Managers of hazard-prone commercial enterprises operate differently 

to either private individuals or public bodies, and this distinction has 

not been widely recognised in the hazard-response literature. Commercial 

managers differ from members of public agencies in that their decisions 

are concerned with their own (or their company's) benefit, rather than 

the benefit of the wider community. Also, commercial managers will 

place a much higher emphasis on economic aspects of hazard response 

than private individuals: such managers are by definition in control 

of an economic enterprise, and are thus likely to be (although not 

necessarily) centrally concerned with, maximiising profits or minimising 

costs. Commercial decisions must also be taken in the light of 
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competition from other companies. If competition is intense, a 

company may be less willing to divert finance and effort to mitigate 

a long-term flood threat. 

Although the field of risk management is devoted to analysing and 

prescribing strategies to minimise risk (particularly business risks), 

there has been very little application of this work to flood management 

decisions taken by commercial managers. Tobin (1979) interviewed 

business managers in Carlisle, but was mainly concerned with assessing 

the contribution of the commercial sector to total flood losses, and 

types of response taken. He did not attempt to evaluate the role of 

economic criteria or competition, for example, on the business managers' 

decisions. 

An insurance company is not exposed to physical damage by flood 

(unless any of its offices are in floodplains, of course), but may be 

exposed to financial loss. Insurance management decisions with respect 

to the flood threat will most closely follow the 'commercial manager' 

model, and it can be hypothesised that economic considerations are 

paramount. Competition, too, may be a very significant influence: 

one company will not wish to unilaterally impose restrictive conditions, 

for example. Insurance company decisions, however, will also be 

strongly influenced by pressure from both the consumer and public 

institutions. 

The influence of all these factors - particularly in the period 

immediately following a major flood - is most evident in the analysis 

of the development of flood insurance in Britain presented in section 

4.2. Subsequent sections examine the practical aspects of flood 

insurance in Britain, beginning with definitions of flood in section 

4.3. Section 4.4 provides some crude estimates of flood insurance 

payments and the magnitude of the flood threat, and section 4.5 con-

siders exposure to flood in Britain. The availability of flood insurance 

to both private and commercial floodplain occupants is examined in 

section 4.6. This analysis, together with the investigations into 

insurer attitudes to flood loss mitigation measures presented in 

section 4.7, is based on information obtained in consultations with 

several insurance companies at both national and branch level. The 

industry's response to the problem of underinsurance is outlined in 
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section 4.8, and the attitudes of lending institutions toward flood 

insurance are documented in section 4,9. The final section summarises 

the management of flood insurance in Britain, and draws contrasts 

with conditions prevailing in the United States. 

4.2 THE EVOLUTION OF FLOOD INSURANCE IN BRITAIN 

The development of flood insurance in Britain has been influenced 

by both individual flood events and actions taken or proposed by the 

government (Arnell et at, 1984), A model of crisis-response for 

collective level actions was first outlined by White (1945), who noted 

that 'the timing of the legislative process (in the United States) has 

been set by the tempo of destructive floods' (p24). Piatt (1979) and 

Douglas (1979) have subsequently tabulated major flood events and 

legislative response in the United States and Australia respectively. 

The evolution of British flood insurance does not fit perfectly a 

pattern of crisis-response, however, as not all major events triggered 

change, and not all stimulants were provided by major events. This 

section traces the stages in the development of British flood insurance, 

paying special attention to the factors influencing change in insurance 

industry policy. Residential buildings and contents policies have 

evolved differently, and there are also differences with the development 

of policies for commercial properties (including retail, industrial and 

office premises). Consequently, the development of each policy type is 

considered. 

4.2.1 Early developments 

The first attempt to sell flood insurance in Britain was made in 

1874 by the British Colonial and Foreign Property Insurance Corporation. 

However, the project fell through at a very early stage, despite interest 

in flood insurance for prospective policyholders (Walford, 1876). 

Walford (1876) wrote that flood insurance 'appears to be becoming a 

necessity' (pl87), but at the same time lamented the lack of flood 

data upon which to base the business. 

It was not until the beginning of the twentieth century that 

insurance cover for private buildings and contents was extended beyond 

fire and burglary risks. Combined fire and Burglary policies were 
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available for household contents by at least 1909, and by 1914 

companies were selling 'combined household risks' policies, which 

included cover for damage to plate glass and servants' liability. 

These policies were soon extended to include perils such as storm, 

tempest and explosion, and by 1916 some included flood cover. By 

1922 most 'comprehensive' contents policies incorporated flood cover, 

although liability for storm, tempest and flood claims was limited until 

1929 to 5% of the sum insured. 

The early development of flood cover was not closely related to 

the occurrence of extreme flood events, and was more influenced by 

company desires to be competitive and demand for wider cover from 

policyholders (Whall, 1958). Also, the experience of the aircraft and 

bombardment cover provided by the industry acting as agents for the 

government during the first world war stimulated the interest in wider 

coverage (Hodge, 1937). 

Comprehensive household buildings policies first emerged in the 

mid 1920s, and by 1929 such policies covered storm, tempest, earthquake 

and the overflowing of pipes. Flood cover was specifically excluded, 

but could be added on request in some circumstances. However, the 

insurance industry was wary of requests for flood cover, as requests 

'frequently emanated from areas particularly susceptible to flooding' 

(Stone and Cox, 1965; p259). It was also claimed that floods could 

affect the ground on which buildings stood and lead to collapse, that 

damage may not be evident for a long time after flooding and that, 

unlike contents, buildings could not be moved to safety ('Firax', 1953). 

Flood cover was not actively promoted, and was treated as 'accommodation 

business' (Supple, 1970). 

Coverage for commercial premises developed less quickly. Only 

in the mid 1920s was storm, tempest and burst pipe cover made available, 

and even then not as components of comprehensive policies (Hodge, 1937). 

Again, flood cover was available at the insurers discretion, but requests 

were treated with caution. 

Flood cover was described in 1937 as being in the ' adolescent 

stage' (Hodge, 1937). Two major flood events in the early 1950s, however, 

mark significant stages in the evolution of flood insurance in Britain. 



-116-

4.2.2 The Lynmouth and East Coast floods 

Virtually none of the properties affected by the Lynmouth floods 

of August 1952 had flood cover for buildings, and only a few had 

contents cover. Disputes arose over the extent of insurance company 

liabilities (House of Commons, 1960-1961a). The insurers were 

understandably reticent about setting a precedent for making payments 

for an uninsured peril (The Times, 1952), but an emergency meeting of 

an industry committee recommended that damage in the Lynmouth area be 

treated as though it was caused by storm (Catchpole and Elverston, 

1967). This enabled payments to be made where a policy including storm 

cover was in force, and the decision was seen largely as a public 

relations exercise (Catchpole and Elverston, 1967). The insurance 

industry did not wish to appear uncharitable, in view of the great 

deal of public sympathy aroused by the floods. 

A second challenge was provided by the East Coast floods in 

February 1953 (see Kelly, (1983) and Sharp, (1983) for reviews of 

insurance industry actions during and immediately after the event). 

However, owing to the much larger scale of damage, insurance companies 

were not so charitable and paid only where strictly liable (Doublet, 

1966). A contributor to The Policyholder (1953) noted that 

'to make ex gratia payments for damage which is clearly 

outside the scope of the policy would be to misapply the 

funds entrusted to the insurers for other purposes' (pl66) 

The payments made the year before at Lynmouth were justified by 

the contributor on the grounds that those floods were associated with 

storms. However, the 1953 floods were also, and the different 

interpretations of insurance policy terms in 1952 and 1953 perhaps 

reflects the greater magnitude of losses in 1953. 

Widespread flooding in 1947 had triggered a call for some form 

of disaster compensation (House of Commons, 1946-1947a) , and following 

the 1953 floods a similar proposal was more forcibly made. Mr A Woodburn 

?JP urged the government to develop a national flood insurance scheme 

along the lines of the war damage arrangements in force during the 
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Second World War CThe Times, 1953). Under these arrangements the 

insurers had acted as agents for the government and provided war 

damage cover for household contents and business plant and equipment. 

Cover for buildings was compulsory, and was paid for by a surcharge 

on income tax. The government response to the suggestion came in 

November 1953, when the Chancellor of the Exchequer, Mr R A Butler 

stated that the government would not launch a national insurance scheme, 

on the grounds that it would impinge upon the realm of private insurance 

(House of Commons, 1953-1954a). The availability of private insurance 

had therefore influenced the government response to a call for action -

despite the fact that the shortcomings in private insurance had led to 

the demand in the first place. It is probable that the Conservative 

government decided not to implement a government insurance scheme as 

it might have appeared to the industry to be a contentious first step 

towards nationalisation (Avril, 1979). The government was at the time 

'denationalising' most of the road transport and iron and steel 

industries. 

4.2.3 The 1960 floods 

Severe flooding in many parts of southwest England and Wales in 

late 1960 stimulated the next phase of interest in flood insurance. 

These floods caused much debate in the House of Commons, as it became 

apparent that few flood victims were covered by flood insurance - it 

was claimed that 90% of householders and 50% of shopkeepers flooded in 

Exeter did not have cover, for example (House of Commons, 1960-1961b). 

This lack of coverage was blamed by The Policyholder (1961) on the 

victims themselves, but the insurance industry was also to blame for 

two reasons. Firstly, flood cover was not available under residential 

buildings or commercial policies in some high risk areas. Secondly, 

the insurers did not actively seek flood business, and so did not 

publicise cover sufficiently widely. 

Public pressure and demand from MPs led the government again to 

consider establishing a National Disaster Fund to provide relief 

following loss from any disaster. As part of the investigations into 

the feasibility of such a fund, the government consulted tke British_ 

Insurance Association (BTA) and Lloyds' underwriters about the 
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possibility of wider flood coverage. Following these consultations 

the insurance industry agreed to make flood insurance more widely 

available, and the government decided not to go ahead with a National 

Disaster Fund. This agreement was reached because the insurance industry 

believed that a National Disaster Fund would both reduce demand for 

private special perils insurance (Financial Times, 1968), and constitute 

'the thin end of the nationalisation wedge - something which the 

Insurance Industry seems prepared to resist almost irrespective of 

cost or inconvenience' CAvril, 1979; p24). 

Under this agreement the industry guaranteed to make available 

comprehensive household policies (which cost 25p per £100, and already 

included flood cover) to all private, permanently occupied properties, 

with higher rates (up to 50p per £100 extra) in particularly exposed 

areas (The Policyholder, 1961) . The insurers also agreed to add flood 

cover to comprehensive household buildings policies (unless the risk 

was particularly acute), and increased basic rates by 3d to 2s.6d. (12.5p) 

per £100 to Include this cover. Again, higher rates could be charged 

in higher risk areas. Finally, the industry undertook to more readily 

provide flood cover to commercial properties, although again with no 

obligation to sell cover in very high risk areas. 

Not all of the insurance industry wished to offer flood cover 

believing it was the responsibility of the government (The Policyholder, 

1969a). Fear of government Intervention prevailed, although the 

influence of the opponents was reflected in the optional nature of the 

extended buildings cover (The Policyholder, 1969a): householders were 

not obliged to buy the new comprehensive buildings policies. 

The floods of 1960 therefore marked a very important change in 

flood Insurance in Britain. This change, however, was not simply a 

direct response to the floods. It was also a response to government 

actions, which were themselves triggered by the floods. 

4.2.4 The floods of 1968 

Some changes in flood insurance provision were made in the first 

few years after the 1961 agreement. In 1963, for example, the excess 
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on household flood claims was increased from £5 to £15 (still less in 

real terms than when the excess was first imposed in the 1920s: 

Doublet, 1966). Of greater significance was the review of rates 

charged for flood cover conducted by the industry Fire Offices 

Committee in 1965. This review was based on flood claims paid 

between 1954 and 1963 (the data were unfortunately confidential, and 

were not made available to either the public or researchers: Porter, 

1970), and the major result of the review was a 100% increase in rates 

charged for flood cover for commercial properties from March 1 1965 

(Porter, 1970). The private household account showed a satisfactory 

profit, and flood rates for private properties were therefore not 

increased. 

Although some flood events undoubtedly encouraged local examination 

of flood insurance (for example, the 1964 floods in the Severn led to 

a Common Insurance Policy in the area, whereby each company agreed 

not to sell flood cover where another had refused: Harding and Parker 

1974), the next national examination followed severe widespread flooding 

in July and September 1968. It was still found that relatively few 

floodplain occupants had flood insurance (chapter 5), and again, the 

insurance industry laid the blame for this lack of cover on the victims 

themselves (The Policyholder, 1969b). However, the way in which buildings 

flood cover had been offered was criticised (The Policyholder, 1969a). 

Some companies had increased all buildings rates, and given homeowners 

the chance to opt out of flood cover. In some areas between 50% and 

60% of policyholders took this option (The Policyholder, 1969a), although 

the flood risk in these areas is not known. Other companies made flood 

cover available on an optional extension to buildings policies, and 

policyholders therefore had to 'opt in'. In some areas only between 

10% and 20% of private policyholders asked for flood cover to be added 

(The Policyholder, 1969a): approximately 25% of private floodplain 

buildings policyholders in Shrewsbury took advantage of the offer 

(Porter, 1970). It was suggested that the companies should have given 

flood cover automatically 'with no option to refuse it' (The Policyholder, 

1969a). This would have ensured that all buildings policyholders were . 

covered, but perhaps more importantly for the insurance companies, would 

have substantially increased premium income (The Policyholder, 1977). 
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As in 1960, the 1968 floods triggered calls for a National 

Disaster Fund, and again the insurance industry asked how such a fund 

could be established without impinging on the private industry market 

(Financial Times, 1968). The Labour government declined to act on the 

grounds that private insurance was available (The Policyholder, 1969b), 

but it did strongly encourage the industry to promote a publicity 

campaign aimed at increasing the spread of insurance in general and 

flood cover in particular (House of Commons, 1968-1969a). The BIA 

also requested the Building Societies Association to recommend its 

member societies to ensure that borrowers had flood cover, as it was 

found that many people insured through building societies were not 

fully covered (The Policyholder, 1969b). 

4.2.5 The 1970 Walsall flood 

Unlike the major floods of 1960 and 1968, the flood in August 

1970 in Walsall was a minor event of only local interest. However, it 

did generate another call for a government-sponsored insurance scheme. 

This scheme, proposed by Mr J. Stonehouse MP differed from those 

previously suggested in that it was to be run and paid for by local 

authorities. Individual households would pay indirectly for flood 

insurance through the rates (House of Commons, 1970-1971), and presumably 

the local authority would take out insurance itself. The spread of 

risk over all rate payers was justified by Mr Stonehouse on the grounds 

that houses on higher ground often contributed to flooding elsewhere 

(House of Commons, 1970-1971), although this overgeneralisation is not 

necessarily applicable elsewhere. The government, this time Conservative, 

replied to Mr Stonehouse's proposal by stating that it was impracticable, 

and by once again citing the availability of private insurance (House 

of Commons, 1970-1971). A later statement by the Environment Secretary, 

Mr M Heseltine on the same proposal declared that: 

'it is the government's view that the cost of insuring their 

property should be met by householders themselves and not by 

taxpayers' 

(ttouse of Commons, 1971-1972, written answer 154) 

Spreading flood insurance costs over all ratepayers appears to be 
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little different in principle to the cost sharing arrangements in 

force for structural flood alleviation works, where costs are borne 

not by the individual beneficiaries alone but by the community as a 

whole. However, if structural works are required to produce net 

economic benefits, public expenditure on flood control can be seen, 

unlike expenditure on insurance, as an investment for the benefit of 

society in general. 

4.2.6 Subsequent developments 

There have been relatively limited changes in flood insurance 

provision since the 1968 floods, and no further calls for a government 

policy for financial aid (although there have been calls for assistance 

for individual events: Arnell et al, 1984). During the 1970s flood 

cover came to be a standard inclusion in comprehensive buildings 

policies, with the policyholder no longer being able to opt out of 

buying flood cover. 

In 1982 the Zurich Insurance Company began offering comprehensive 

household buildings policies at lOp per £100, in contrast to the 15p 

rate offered by other companies. This insurance, however, was only 

available for houses built after 1919, and in areas not prone to 

flooding or subsidence (although these perils were covered). If other 

companies feel obliged to follow this trend it might become increasingly 

difficult for property-owners in high-risk areas to obtain buildings 

cover. This situation should not arise in practice, as in 1961 the 

industry had pledged to give buildings cover wherever practical. 

4.2.7 Crisis and response: a summary 

The evidence produced above indicates that flood insurance 

development in Britain has been characterised by a series of responses 

to crisis (Arnell et at, 1984). Change has originated from either 

the consumers or actions proposed by the government, and the insurance 

industry has played a 'reactive' role. However, the link between 

'crisis' and 'response' is not perfect, and two qualifications must be 

noted (Arnell et at, 1984). Firstly, the link is absent in the early 

years of flood insurance development, although consumer demands were 

probably at least partly stimulated by flood events. Secondly, not 
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all extreme events triggered policy response: the 1947 floods had 

no effect on insurance provision, for example. This perhaps implies 

that action is only likely when a person in a position to influence 

policy (public or institutional) becomes aware of the problem. The 

role played by individual politicians has been noted, and the 1970 

Walsall flood was only significant because it attracted the attention 

of the local Member of Parliament. 

4.3 THE DEFINITION OF FLOOD 

The definition of 'flood' for insurance purposes is important 

because it controls the extent of insurance company liability, and 

a standard definition was first agreed by the insurance industry in 

Britain in 1961. Flood loss is defined as: 

destruction or damage by 

a) the escape of water from the normal confines of any 

natural or artificial water course (other than water 

tanks, apparatus or pipes) or lake, reservoir, canal, 

or dam, or 

b) inundation from the sea 

(Doublet, 1966; pl8) 

Although this definition has only been implemented since 1961, 

a very similar definition was suggested by Hodge (1937). The 

definition does not include damage which is a result of local flooding 

away from watercourses caused by excess rainfall. Such damage is 

covered under the 'storm and tempest' definition, and consequently 

storm and tempest cover should always be provided with flood cover. 

Policies which cover only storm and tempest employ the above definition 

in a negative sense to exclude claims for flood damage. Policyholders 

cannot therefore claim on the grounds that their flood damage was 

proximately caused (appendix 1) by storm, as such damage is specifically 

excluded under the policy terms (Eagle, 1963). 

Damage caused by subsidence or landslip which is a result of 

flooding is not covered under the definition of 'flood'. It was noted 

in Section 4.2.1 that insurers in the 1920s were worried that floods 

could cause total destruction by undermining foundations ('Firax', 1953) 
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and this exclusion is an attempt to allay these fears. In practice, 

however, structural collapse due to undermining in British floods is 

extremely rare. 

A definition of 'flood' for insurance purposes has only once been 

tested in court (Merkin, 1977). The plaintiff asserted that 3 inches 

of water in a downstairs lavatory caused by general damp and seepage 

constituted a flood, and therefore claimed under the 'flood' cover 

provided by his householders' policy. The court, however, unanimously 

decided that the plaintiff was not suffering from a 'flood', as the 

term 'flood' implied violence, abnormality and depth. It is interesting 

that the court did not seek to apply the insurance definition of flood 

stated above, or any other hydrological definition. Instead, it based 

its interpretation of 'flood' on the context of the word (which 

incidentally is the true significance of the decision in a more general 

legal sense: Merkin, 1977). 

4.4 FLOOD INSURANCE PAYMENTS 

There is an almost total lack of data on flood insurance claims 

payments in Britain. The British Insurance Association and the 

Chartered Insurance Institute both reported (in personal communications) 

that flood claims data were not systematically collected, although 

estimates were occasionally made after noteworthy events. In general, 

flood claims are not differentiated for accounting purposes from other 

special perils claims, such as those arising from storms. Some companies 

began to record flood claims during the early 1980s, as claims processing 

became computerised, but have not been prepared to make such data 

available. Harding and Porter (1970) suggested that the insurance 

industry could constitute a major source of flood damage information, 

but the general absence of systematic data collection and an unwilling-

ness to divulge (even anonymously) what data are collected mean that the 

full potential of this source cannot be realised. 

Owing to the paucity of systematic flood claims and payments data, 

an impression of the magnitude of flood claims can only be based on 

estimates made after notable flood events. Such claims are shown in 

Table 4.1, which is an extension of a table prepared by Porter (1970). 



Event Original sum September 1983 
prices 

Reference 

August 1952 
Lynmouth 

February 1953 
East Coast 

industrial & household 
marine & automobile 

December 1960 
Wales and West Country 

July 1964 
Lancashire 

December 1965 
Yorkshire 

September 1968 
Southwest and 
Southeast England 

January 1978 

East coast 

February 1978 

December 1979 
Wales and West Country 

£0.5 million 

£3.5 million 
£3.0 million 

£6.0 million 

£1.0 million 

£3.0 million 

£12.0 million 

£15.5 million 

£5-£10 million 

£25.5 million 

£4.3 million 

£29.5 million 
£25.3 million 

£40.9 million 

£6.1 million 

£17.1 million 

£62.1 million 

£27.8 million 

Supple (1970) 

The Review (1953) 

Porter (1970) 

Porter (1970) 

The Policyholder (1966) 

Insurance Mail (1968) 
BIA personal comm. 

BIA Press Release 

£8.9-£17.8 million Daily Telegraph (1978) 

£36.2 million Insurance Mail (1980) 

I 

M 

I 

* - storm and flood 

- snow and subsequent floods. 

Table 4.1 Flood insurance payments 
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Flood claims data were obtained from examination of insurance industry 

journals, newspaper cuttings and BIA press releases held at the 

Chartered Insurance Institute library. The table shows payments at 

both the original and September 1983 prices, and it must be emphasised 

that actual payments must be considerably less (especially in early 

years) than total flood losses. Also, data from some noticeable flood 

events are missing: no estimates of flood insurance payments following 

the 1979 or 1982 floods in York could be found, for example. 

It is useful to compare these flood insurance payments with losses 

due to other causes. Data published by the insurance industry (British 

Insurance Association, 1983) reveal that between 1971 and 1980 average 

annual fire losses (both insured and uninsured) to commercial, industrial 

and residential properties in Britain approximated £540 million (all 

data updated to September 1983 prices), and over the same period 

insurance payments following theft from commercial, industrial and 

residential premises averaged £77 million per year (again at September 

1983 prices: this average conceals a rising trend). Flood insurance 

payments, then, are considerably less than total fire losses (and 

presumably also insurance payments), but payments following a major 

flood event can equal a high proportion of annual theft (from buildings) 

payments. Indeed, tke £62 million (September 1983 prices) paid after 

the 1968 floods exceeded the total paid - £50 million (September 1983 

prices) - following commercial, industrial and household theft over the 

whole of 1968. 

4.5 EXPOSURE TO FLOOD IN BRITAIN 

In this section the extent of the flood threat in Britain is 

reviewed, and implications for flood insurance considered. Firstly, 

an attempt is made to provide a broad indication of the magnitude 

of risk. The second subsection is closely related to the first, and 

considers the areas at greatest risk. Section 4.5.3 focusses on the 

problem of flooding in central London, and reviews the response of the 

insurance industry. The final subsection briefly notes the role of 

reinsurance. 
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4.5.1 The magnitude of the flood risk 

Collection of flood loss data was urged by the Institution of 

Civil Engineers in 1967, to complement research on hydrological and 

hydraulic aspects of floods. Flood loss data, it was argued, were 

necessary to evaluate the economic costs and benefits of flood protection. 

A meeting at the Institution in 1969 further aired the values and 

problems of flood data collection (Harding and Porter, 1970). However, 

despite these strong recommendations there is still no systematic 

collection of flood loss data in Britain. 

Partly as a result of the lack of empirical data (and also for 

theoretical and practical reasons) hypothetical flood damage data were 

developed at Middlesex Polytechnic for use in the economic evaluation 

of flood alleviation schemes (Penning-Rowse11 and Chatterton, 1977). 

The major justification for the collection of loss data was its value 

in economic assessments, and the availability and generality of the 

Middlesex Polytechnic data has therefore reduced considerably the 

incentives for the systematic collection of flood loss estimates. 

Because very little empirical data are collected, it is difficult 

to assess the magnitude of the flood problem in Britain. Estimates of 

total damages are often presented in the media after a major flood, 

but such estimates are extremely crude, not least because they are 

made very soon after the event. Consequently, Porter (1970) asserted 

that 'newspaper reports of flood losses must be discounted as sources 

of reliable information' (pl70). 

Porter (1970) employed data on expenditure on flood protection 

and the data on insurance payments she had collated (table 4.1) to 

produce a rough estimate of annual flood losses, and arrived at an 

approximate figure of £10 million. However, she subsequently restated 

the estimate in 1978 without updating it for inflation CPorter, 1978), 

and it has been similarly quoted by both Smith and Tobin (1979) and 

Perry (1981). 

A more up-to-date estimate may be based on tke data shown in 

table 4.1. Between 1952 and 1980 approximately £240 million Cat September 
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1983 prices) was paid for tlie nine events tabulated. This total must 

be increased to take into account uninsured and underinsured property, 

and in view of tke relative lack of insurance in the 1950s and early 

1960s the estimate of total losses based on this information must be 

at least doubled. To this crude estimate of £500 million must be 

added the estimate presented by Parker and Harding (1978) of losses 

incurred in the Severn basin between 1960 and 1965 (E95 million at 

September 1983 prices). This total sum relates only to a few major 

events (and not necessarily all major floods) spread over the 29 years 

from 1952 to 1980, and so must be increased again to incorporate the 

unknown number of lesser floods. Again, a factor of two might not be 

too low, and consequently it can be very crudely estimated that floods 

between 1952 and 1980 caused at least £1,200 million of damage (at 

September 1983 prices). This results in an annual average of approximately 

£40 million. It cannot be emphasised enough that this is a crude 

estimate, but it does give a broad indication of the general magnitude 

of the flood problem in Britain (note that Porter's (1970) estimate 

when updated becomes £48 million). This estimate of £40 million compares 

with average annual fire losses of approximately £540 million and 

average theft payments of £77 million (Section 4.4: note that theft 

losses are increasing in real terms. 1982 payments totalled £202 million 

at September 1983 prices). Flood losses probably exhibit much greater 

annual variability, although unfortunately this cannot be quantitatively 

assessed on present data. Nevertheless, the extent of the variation is 

demonstrated by the insurance payments of £40 million in 1960 (when 

very few properties had flood cover) and payments of £62 million (both 

at September 1983 prices) in 1968, when more floodplain occupants had 

cover. 

An alternative way of estimating exposure to floods in Britain is 

to identify flood-prone communities and properties. Section 24(5) flood 

maps (Parker, 1981; Parker and Penning-Rowsell, 1981) constitute a 

potentially valuable source of data, but limitations of time and 

resources precluded the compilation of totals of flood-prone properties 

for this study. However, Handmer (1984) has prepared an estimate of 

the total number of unprotected residential properties in the 100-year 

floodplain, based on data collected for the National Weather Radar 

Study. He estimated that approximately 101,000 houses in England and 



128-

Wales were exposed to riverine flooding, but noted that this may be a 

considerable underestimate as protection officially assessed as being 

effective against the 100-year flood may actually Be of a lower standard. 

It was found impossible to estimate either the number of protected 

floodplain properties or the number of houses exposed to flooding from 

the sea (Handmer, 1984). 

This crude estimate of the magnitude of flood losses and number 

of exposed properties provides a broad indication of the scale of the 

flood problem in Britain. The next subsection considers the location 

of areas with the greatest exposure. 

4.5.2 Patterns of flooding in Britain 

It is of course impossible in a short space to review in detail 

the areas exposed to flooding in Britain. Davies (1983a; b) provides 

a more detailed examination of patterns of flooding with direct reference 

to insurance. 

Apart from London (Section 4.5.3) the greatest exposure to flooding 

in Britain is along the east coast. A recurrence of the 1953 flood 

would be catastrophic for the insurance industry owing to the increase 

in development in the area, and the considerable increase in insurance 

in force since 1953. Large areas of the east coast from Humberside to 

Kent are exposed to North Sea storm surges, despite considerable 

expenditure on sea defences since the 1953 flood. The problem is 

exaggerated by increasing sea levels and storminess in the North Sea 

since the 1950s (Pugh and Faull, 1982). Only the improved defences 

prevented the 1978 surge from causing catastrophically large losses. 

Until the 1960s major tidal flooding was considered almost 

exclusively an east coast problem (Davies, 1983a). However, high surges 

have been experienced on the west coast (in Somerset in 1981, for 

example), although the exposure to loss is not as great as on the east 

coast. 

Most of the flood hazard research in Britain has focussed on 

the 'classic' riverine flooding sites, such as York, Gloucester and 
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Nottingliam CParker and Penning-Rowsell, 1982), and it is probable 

that such sites are well known to insurers. However, the section 24(5) 

flood maps have revealed a multitude of small flood problems, which 

have largely been ignored by researchers and probably insurers as well. 

Smaller streams are more sensitive to catchment changes than larger 

rivers (because a relatively large proportion of the catchment is 

modified), and increased flows consequent upon urbanisation (Hoi I is, 

1974; Packman, 1979) may significantly increase the flood risk. 

Catchment urbanisation may not only increase the risk to properties in 

a known floodplain, but may also threaten properties previously believed 

to be safe. Flood problems in smaller streams should not, therefore, 

be underemphasised. However, as the size of the stream gets smaller, 

the distinction for insurance purposes between 'storm' and 'flood' becomes 

more difficult. 

Finally, it is important to observe that, with notable exceptions, 

flooding in Britain rarely causes structural damage to buildings. The 

exceptions have occurred following flash flooding, especially from small, 

steep catchments (such as at Lynmouth) or as a result of wave action 

accompanying storm tidal flooding. 

4.5.3 Flooding in London 

Probably the greatest natural threat facing Britain is the risk of 

flooding in central London. Over 1 million people would be directly 

affected, with direct damages approaching £3000 million (Philip, 1979). 

In addition a large portion of London's Underground system would be 

flooded, and the Indirect consequences of a flood in one of the world's 

major business and trading centres are incalculable. 

The insurance industry has paid close attention to the flood 

problem in London, as repercussions of a major flood would spread, via 

reinsurance, around the world. Several descriptions of the problem and 

proposed solutions have been published in the insurance press (Insurance 

Age, 1979; Post Magazine, 1978, for example), and the industry has 

prepared detailed plans for implementation in the event of a flood. The 

plans, produced by both individual companies and industry bodies (the 

BIA and the British Insurance Brokers' Association, for example), 
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concern the location of the advice centres whlch_ would be essential to 

cope with the large number of questions raised by the public, claims 

settling procedures, and media presentation. The major objective of 

each plan is to make industry response as rapid and efficient as possible, 

(Insurance Age, 1979). 

Discussions with insurance managers at the headquarters of two 

national companies CSection 4.6.1) revealed that insurance companies 

maintain a careful watch on their exposure in the Thames tidal flood 

area, especially in relation to Industrial properties. It is probable 

that the widespread publicity given to London's flood problem has led 

to more requests for flood cover from properties which cannot obtain 

flood cover under a comprehensive policy, and insurers must therefore 

monitor such proposals to ensure that their exposure does not exceed 

their capacity (Chapter 2). 

The nature of London's flood problem changed significantly in 

November 1982 with the completion of the Thames Flood Barrier. This 

will provide protection against the 1000-year storm surge, and includes 

provision for the gradual subsidence of south east England (Horner, 1981). 

As a consequence, insurers have been able to 'relax', and there might be 

a temptation to throw aside all caution. However, as Davies (1983a; b) 

emphasises, London is still exposed to the flood hazard, albeit in a 

reduced form. It is possible that either the barrier or associated 

downstream defences may fall whilst in operation, and there is always 

the possibility (although very remote) that a storm surge will exceed 

the barriers' design standard. Also, freshwater flooding is not directly 

controlled by the barrier, and if high river flows coincide with particularly 

high tides flooding could still occur in central London. Despite the 

visible presence of the flood barrier, then, London is still not safe from 

flooding, and insurers should still act with caution. 

4.5.4 Floods and reinsurance in Britain 

It was mentioned in the previous subsection that a major London 

flood would have an effect beyond the British Insurance Industry. The 

exposure is so great that reinsurance has been sought on the inter-

national market, and It is probable that a major London flood is one of 
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the most potentially damaging events facing international reinsurance. 

Insurance companies in Britain also buy reinsurance to protect 

against other large flood events, although the companies are understandably 

very reluctant to provide detailed information on their reinsurance 

practices. Nevertheless, discussions with two national companies 

(Section 4.6) revealed the general pattern. Reinsurance is generally 

sought on an excess of loss basis (Chapter 2) to cover against large 

losses from any single weather event. The time base of such reinsurance 

is generally either 72 hours or 7 days, so that only those losses caused 

by a single event in that time period are covered by reinsurance. The 

longer the time base of reinsurance the greater the reinsurance premiums 

that have to be paid. On the other hand, a short time base may not be 

appropriate, as flood damage in downstream parts of a large catchment 

may only begin several days after flooding started in upstream areas. 

However, the length of British rivers is such that fewer than 7 days 

would separate flooding at either end of even a large catchment, and 

consequently a time base of 7 days should be adequate for reinsurance. 

A shorter time base may be appropriate if reinsurance is to cover losses 

in a part of Britain with relatively short rivers (such as in the south 

west). 

Information on the sum retained by individual companies is not 

available, although one company retains £5 million of any single weather 

loss and buys reinsurance for a further £95 million. The actual size 

of retention limits and reinsurance bought depends of course on the 

company's estimated maximum exposure. In most cases this will probably 

be the sum insured against flooding in either the London tidal flood 

area or the east coast. 

4.5.5 Summary 

Although accurate data are not available, floods are thought to cause 

approximately £40 million (September 1983 prices) of direct damage a year, 

all of which is in principle insurable. Actual annual losses show 

substantial deviations from this crude average - over £62 million was 

paid in insurance alone after the September 1968 floods, and the 

possession of insurance has expanded considerably since then. 
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Apart from London, the greatest area of exposure is along the 

east coast, where problems are exaggerated by increasing storminess 

and sea levels. However, the contribution of smaller streams to flood 

losses and consequently insurance claims should not be ignored. 

4.6 THE AVAILABILITY OF FLOOD COVER IN BRITAIN 

Previous sections have outlined the development of flood insurance 

in Britain and attempted to present an impression of the magnitude of 

flood losses. In this section availability of flood insurance to both 

private and commercial floodplain occupants is examined, based on a 

survey of insurance company head and branch offices (Section 4.6.2). 

The extent of flood Insurance cover is addressed in Section 4.6.2, 

and Section 4.6.3 is concerned with the methods used by insurers to 

identify hazard areas. Section 4.6.4 explores the criteria under which 

insurers refuse cover, and premium weightings and excesses are considered 

in Section 4.6.5. 

4.6.1 Investigation methodology 

The British Insurance Association (BIA) was contacted at an early 

stage in the investigation, and although it was unable to provide direct 

assistance, introductions to the head office of two major national 

insurance companies were arranged. Structured interviews were obtained 

with representatives of both commercial and private property insurance 

at both companies. 

These consultations provided important background information, 

and emphasised the role played by local branch offices in the practical 

management of property insurance in general and flood insurance in 

particular. Visits were made to the branches of one company in York, 

Cardiff and Cheltenham, and a broader postal survey of branch offices 

was conducted, A series of questions were sent to 5 branch offices 

in each of Dorset, Devon, Kent, central London, Cardiff and Shrewsbury, 

and 4 in West Yorkshire. These 34 branch offices were distributed 

amongst 11 companies. The branch offices surveyed were in areas which 

had either suffered flooding in the recent past, or had well-known 

flood problems. This bias was intentional as the consultations at 
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headquarter level had suggested that little attention was paid to the 

flood hazard. It was therefore anticipated that those branch offices 

with the greatest flood problems would be most likely to be able to 

provide information on policies towards flood insurance, and if it was 

found that flood problems were treated seriously in such areas, it was 

intended that the survey be extended to areas with lesser problems. 

As will become evident, there was no need for such an extension. 

Response to the survey was poor, with only 8 branch offices 

replying directly, although a number of branches forwarded the questions 

to their head offices. Replies were received from three head offices, 

covering 8 of the surveyed branches. 

The information in this and subsequent sections is taken from the 

responses to the postal survey and the personal consultations with 

insurance managers at both branch and national level. All the 

information was gained in confidence, and consequently information 

cannot be attributed to individual companies. Although the survey 

covered a relatively small number of insurance branch, offices (most 

companies have approximately twenty branch offices dealing with property 

insurance proposals), the uniformity of response suggests the findings 

have more general applicability, 

4,6,2 The proportion of policies with flood cover 

All the companies and branches surveyed claimed that virtually all 

their household contents and buildings policies contained flood cover, 

reflecting the incorporation of flood cover as a standard inclusion in 

buildings policies in the early 1970s, There are a number of reasons 

why a very small minority of household policies do not include flood 

cover. Firstly, cover is refused in a very small number of cases 

(Section 4.6.4). Secondly, there are still a few old household policies 

in force, dating from the early 1970s or earlier. Such policies may not 

include flood cover (or indeed other special perils cover), and are 

renewed without extension each year despite insurance company advice to 

the contrary. Finally, some companies allow private householders to 

opt out of flood and other special perils cover, although, such an 

option is not looked at favourably by companies, and is not widely 
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advertised. 

Comprehensive policies including flood and other special perils 

are available for small commercial enterprises, but larger properties 

must buy flood cover as an extension to a fire and burglary policy. 

Both the BIA and the insurance companies themselves were unable to 

provide estimates of the proportion of commercial policies which have 

been extended to include flood cover. 

4.6.3 The Identification of flood prone areas 

All the companies and branch offices surveyed were asked how 

they identified flood-prone areas. For private property insurance, 

underwriters rely on proposer declarations and their own local knowledge. 

Policy proposal forms generally contain questions on building character-

istics, including known flood problems. One company's proposal form 

asks, for example: 

To the best of your knowledge is there, in the area of your home, 

any history of flooding? 

However, flood hazard perception research in Britain and elsewhere 

has revealed that a large proportion of floodplain occupants are not 

aware that they live in a flood area (Chapter 5). Also, those completing 

a proposal form are likely to be new residents, and as such will 

probably be even less aware of the hazard than established occupants. 

Similarly, such proposers are less likely to know whether their home has 

suffered flood damages in the past. 

Underwriters' local experience was also stated to be important in 

the identification of flood-prone areas. However, a single underwriter 

cannot expect to know all flood-prone areas within his 'jurisdiction' 

(especially as many branch offices cover several counties) , and his 

awareness will probably be restricted to a subset of locations which 

have suffered damage in the recent past. 

Consideration of the flood threat facing smaller commercial 

properties is also based upon proposer declarations and underwriters' 
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experience, but all larger properties are surveyed as a matter of course. 

Sucli surveys are concerned with assessing exposure and susceptibility 

to a number of risks, including flooding. In practice, a surveyor's 

attention is drawn to a flood problem by the proximity of the property 

to a river. 

Very few branches appear to keep flood maps. One branch claimed 

that maps quickly became out of date as a result of flood protection 

schemes. Branch offices were asked if they used the water authority 

Section 24(5) maps to identify flood areas, but none claimed to do so. 

However, Insurance companies do occasionally contact water authorities 

to obtain information on the flood risk to which individual properties 

(exclusively commercial and industrial) are exposed. Severn-Trent 

Water Authority, for example, has provided detailed flood data -

including stage-frequency data - to insurance companies, and water 

authority staff have given lectures to insurance managers on the flood 

problem (Chatterton, 1984; pers. comm.). 

One company claimed to be maintaining a list of high flood risk 

areas at head office level. The information for this list is prepared 

at branch level, and includes newspaper reports of flooding, claims 

statistics and in some cases flood maps. Another company reported that 

it began compiling from its records a list of risk areas in 1962, but 

that the list was abandoned in the late 1960s. 

At a more general level, the librarian of the Chartered Insurance 

Institute (CII) contacted the Hydraulic Research Station (HRS) in 1964, 

asking for advice in producing a national register of areas at risk from 

flooding (Porter, 1970; 1978). The HRS responded by outlining the 

concept of statistical flood frequency analysis, without explicitly 

making reference to the flood maps held by the then river authorities 

(Porter, 1978). It is probable that such maps would have been of more 

use to the insurance industry than advice on how to prepare flood maps 

from recorded flood data. 

4.6.4 Refusal of flood cover 

Both the head offices and branches were asked If they ever refused 

flood cover for either private or commercial properties, and if so, under 
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what circumstances. 

Under the 19.61 agreement (Section 4.2.3) the industry agreed to 

provide flood cover under all residential contents policies, and 

'wherever practical' under residential buildings policies. In practice, 

companies rarely refuse to provide flood cover for private properties. 

However, some companies admitted that cover may be refused under a 

buildings policy in certain exceptional cases - where the property is 

flooded annually, or has a very regular history of flooding, for example. 

Not all residential property was covered by the 1961 agreement. It may 

be difficult to obtain flood cover for a farmhouse, for example, and 

insurers will not guarantee flood cover on property that is not permanently 

occupied. 

In the 1961 agreement the insurance industry agreed to provide 

flood cover to commercial properties only where practicable. Cover 

for 'small-man' business is very rarely refused (such businesses may often 

buy comprehensive policies), but larger commercial properties may 

experience difficulty obtaining cover. One branch observed that 'it is 

not uncommon for flood cover to be refused on commercial properties in 

flood areas'. This is mainly because large commercial properties may 

incur very heavy losses. Not only may the contents of such properties 

be costly to replace but they may also be very difficult to move to 

safety. Insurance claims following flooding in 1965 of the GEC plant 

at Mexborough, Yorkshire totalled £5 million (£29 million at September 

1983 prices), although this included claims for loss of business 

(The Policyholder, 1966), indicating the large losses to which some 

commercial properties are exposed. 

Finally, riverside public houses and restaurants often cannot 

purchase flood cover, owing to the high frequency of flooding in such 

exposed areas. 

4.6.5 Premium weighting and excesses 

The 1961 agreement contained the proviso that insurance companies 

could charge higher premium rates in high risk areas. For contents 

this extra loading would be restricted to 10s (50p) per £100, which 
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compared with a standard rate of 5s (25p). Buildings rates could also 

be increased in risk areas. Stone and Cox (1965) produced a broad 

guide, shown in table 4.2. Porter (1970) presented a similar scheme 

devised by insurance companies in Cardiff in November 1961, and she 

noted that the companies themselves were not clear about the definitions 

of such words as 'frequent', 'infrequent' and 'exceptional'. 

All the branches and head offices in the present survey were asked 

if private properties in flood areas were charged higher rates for flood 

cover, and the general consensus was that higher rates were not charged. 

A respondent from Cardiff asserted that competition had led to the 

abandonment in the late 1960s of the risk guide described by Porter (1970) . 

However, companies did not rule out higher rates in all circumstances. 

One company states on its proposal form that higher rates may be charged 

in high risk areas (it is the same company which maintains a list of high 

risk areas) and an additional rate of 25p per £100 is imposed on top 

of the standard 15p per £100 rate. The Zurich Insurance Company also 

charges higher rates for buildings cover in flood areas (their policies, 

however, only cost lOp per £100 elsewhere: Section 4.2.6), although the 

company would not provide any information on the size of the increase. 

Some companies noted that although they would try not to raise 

premiums for private properties, they may impose a higher excess (the 

standard is £15). One respondent suggested that the excess could be 

increased up to £1000, although he had never personally imposed one that 

large. The size of any excess or premium rate increase appears to be 

determined by the local underwriters' judgement. No standard rate 

tables are prepared, and guidelines such as those prepared by Stone 

and Cox C1965) appear to have fallen out of use. 

Higher rates and excesses are more readily applied to commercial 

properties, although again these are based solely on the underwriters' 

judgement of the degree of risk (using information gained from the 

property survey and occasionally from water authorities) and susceptibility 

to damage. 

The general lack of any rigorous methods of increasing rates or 

excesses in flood areas reflects a combination of factors. Firstly, it 

may be costly to both develop and apply weightings. Consistent application 
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Rates are per £100 

Normal risks * 3d 1.5p 

Property situated in low lying districts 6d - Is 2.5 - 5p 

or near to rivers, canals, reservoirs, 

water courses or the sea, but with no 

previous history of flooding. 

Property in areas which have previously Is - 2s 5 - lOp 

been subject to floods but where the 

insured buildings themselves have 

not previously been flooded. 

Property which on exceptional 2s - 5s 10 - 25p 

occasions has been flooded. 

Property in notoriously bad flood areas 5s - 10s 25 - 50p 

such as the fens and certain parts of 

the Thames Valley 

Notes 

* This is the 'standard' flood rate added to all polices in 1961. 

The standard buildings rate excluding flood cover was 2s.3d (11.25p) 

per £100. 

Table 4.2 Guide for flood insurance rates for residential buildings 

after Stone and Cox (1965) 



-139-

would also require that the flood risk was evaluated for each- proposal. 

This would require the adoption of improved techniques for the 

identification of flood-prone areas, and would add considerably to the 

time and cost of processing policy proposals. Fierce competition between 

companies also tends to discourage premium weighting, as no company can 

afford to be more expensive than any other. A system of higher rates 

or excesses in flood areas would therefore need to be implemented by 

the industry as a whole, but competition between companies makes such an 

agreement unlikely. 

4.6.6 Summary 

In summary then, the insurance industry claims to provide flood 

cover under practically all residential buildings and contents policies, 

and will only relatively rarely impose higher premiums or excesses. 

Cover is more readily refused for commercial properties, and higher 

rates are more often charged. Knowledge of flood areas is based almost 

totally on proposer declaration and underwriters' local knowledge, and 

it is consequently unlikely that all flood-prone areas are known to 

insurers. However, as shown in this section, knowledge that a property 

is in a flood area does not necessarily mean that it is treated 

differently. 

All holders of residential buildings and contents policies have 

flood cover, and are paying for it through their comprehensive premiums. 

Floodplain residents in general do not pay more for flood cover, and an 

implicit subsidy is therefore in force. This internal subsidy allows 

insurers not to raise rates in flood areas: flood losses are to a 

certain extent compensated by the 'flood premiums' paid by policyholders 

not exposed to floods. 

4.7 INSURANCE AND FLOOD LOSS MITIGATION MEASURES IN BRITAIN 

In Chapter 2 it was noted how insurance could be employed in 

conjunction with measures to reduce flood damages, and Cole and Penning-

Rowsell (1981) suggested that such a link merited further study in Britain. 

Two aspects of this association are examined in this section. Firstly, 

an insurer may require that certain damage—mitigation measures are employed 
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before cover will be granted. This is mainly for the benefit of the 

insurer himself. Secondly, an insurance company may offer lower premium 

rates to properties protected against flood. These two aspects are 

dealt with in Sections 4.7.1 and 4.7.2 respectively. Section 4.7.3 con-

siders the implications for flood loss reduction in Britain, given the 

actions of the insurance companies. 

4.7.1 Mitigation measures as a pre-condition for cover 

All insurance managers surveyed were asked if they ever specified 

measures to be taken before flood cover would be provided. It appears 

that such conditions are never applied to private residences, but may 

be applied to commercial properties where the cost of flooding can be 

very high. By far the most common stipulation is that stock must be 

stored above a specified height. This heigh.t is determined by the local 

underwriters, and in the vast majority of instances is the height reached 

by either the largest or most recent flood. Williams (1982) found that 

many commercial premises in Blandford Forum (Dorset) were only covered 

for property stored above the May 1979 flood level. Unfortunately, 

such property was flooded in December 1979, thus emphasising that a 

'stillage warranty' (as it is termed in the insurance industry) does 

not eliminate all insurance claims. In principle, insurers could stipulate 

that stocks must be elevated to above a specified flood frequency level 

(above the 100-year level, for example), but this necessitates data on 

flood height-frequencies (Chapter 7) and would impose additional 

administrative costs. 

Insurers do not appear to require more substantial flood-proofing, 

although some examples must undoubtedly exist. Whether this reflects 

a lack of awareness of such measures, or a belief that pressures of 

competition would encourage other companies not to require flood-

proofing is unclear, although a combination of these influences is 

probably in play. On the one hand, the desire to remain competitive 

may discourage individual companies from requiring more stringent flood-

proofing measures. On the other hand, however, insurers will be more 

willing to require the adoption of flood-proofing techniques if they 

believe that such measures can significantly reduce claims expenditure. 

Davies (1983b) provided information to insurers on flood-proofing 
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teclmiques (based largely on Sheaffer's (19-67) work). 

4.7.2 Premium Incentives aiid flood loss mitigation 

It is a condition of an insurance treaty that the insured takes all 

reasonable steps to minimise loss. Consequently, insurers will not 

offer lower rates to properties (private or commercial) which have 

adopted flood damage mitigation measures. However, if such measures 

are implemented, cover may be sold at the normal rate rather than a 

higher rate. One company observed, for example, that in some circum-

stances a higher excess might be imposed, with the promise that it would 

be lowered if mitigation measures were employed. Again, placement of 

stock or inventory items above a determined level is the most common 

recommendation. 

4.7.3 Implications for floodplaln management 

This section has raised some important implications for floodplain 

management in Britain. It was noted in Chapter 2 that, in principle, 

insurance rates could be used as an encouragement to individuals to 

adopt damage mitigation measures. In Britain, insurers assume that 

individuals act 'prudently', and take preventive actions of their own 

accord. Consequently, they will not offer lower rates for flood-proofed 

buildings, although normal rates may be applied in the place of higher 

rates. As a result, there appears to be little opportunity to employ 

insurance as part of a wider flood damage mitigation programme. Only 

those paying higher rates may reap the benefits of a flood-proofing in 

terms of lower insurance rates, and it was noted in Section 4.6 that 

higher rates are very seldom applied to private property, and only rarely 

to commercial property. 

It is therefore probable that the insurance industry would oppose 

on principle any scheme to encourage them to offer lower premiums as 

part of a comprehensive flood damage-mitigation programme. This attitude 

to flood-proofing is oddly at variance with insurance attitudes to the 

mitigation of other risks. Several companies offer cheaper life assurance 

for non-smokers, for example. In the field of property insurance many 

companies will offer discounts to commercial properties provided with a 
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specified number of fire extinguishers. Although iji general Insurers 

are unwilling to offer lower rates to houses fitted with, burglar alarms, 

one company launched a policy in 19.83 which rewarded the implementation 

of certain security measures with a 10% discount. 

4.8 UNDERINSURANCE 

Underinsurance is said to exist where the sum insured is less than 

the sum exposed to loss. Most British insurance companies adopt a 

policy of 'averaging' if a policyholder is underinsured, whereby losses 

are reimbursed in the proportions that the sum insured bears to the 'true' 

value of the property. Underinsurance became a significant problem in 

Britain during the 1960s and 1970s, as high inflation soon made sums 

insured inadequate. The first response of the insurance industry was 

to encourage policyholders to ensure they had adequate cover. Later 

during the late 1960s, index-linked policies began to be offered, in which 

the sum insured was increased each year according to an index of inflation 

(generally the retail price index). Index-linked policies are of course 

most valuable if the initial sum insured is adequate. Although the 

problem of underinsurance has diminished since the adoption of index-

linked policies, it still causes concern to both the Insurer and insured. 

However, the British Insurance Association were unable to provide an 

estimate of the proportion of policyholders believed to be underinsured. 

The principle of indemnity long underpinned the structure of 

property insurance in Britain. This principle holds that an insurance 

payment should restore the insured to the same financial position that 

he was in immediately before suffering loss. Consequently, the Insured's 

property is valued at its replacement cost less a depreciation allowance. 

Since 1974, however, household policies have been available at little 

extra cost which provide for reimbursement of the replacement value of 

damaged items, without deductions for wear and tear (except for clothing 

and linen), and all companies now offer such Dolicies (often termed 'new-

for-old' policies). The introduction of new-for-old policies has been 

seen as a marketing move, taken against the advice of claims managers 

(The Policyholder, 1977). This further illustrates the fierce competition 

in the insurance market in Britain, and emphasises again how commercial 

considerations may overrule underwriting considerations. Again, the BIA 

was unable to provide statistics on the extent of new-for-old policies. 
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4.9 LENDING IKSTITUTIONg. AND FLOOD INSURANCE IN BRITAIN 

The provision of insurance in a country is influenced not only by 

the structure of the insurance market itself, but also by the policies 

of banks and lending institutions (TJunreuther, 1983) . This section 

considers the attitude of lending institutions in Britain to flood 

insurance, and is based on information obtained from the Building 

Societies Association (BSA). 

All institutions in Britain which lend money for house purchase 

(primarily building societies, banks and local authorities) require 

that the buildings of the property covered by the loan are protected 

by insurance. This is to ensure that the loan can be repaid even after 

partial loss or total destruction of the building. Such a buildings 

policy is generally purchased through the lending institution itself, 

and until the early 1980s borrowers were not allowed to select an insurance 

company themselves. However, consumer demand led lending institutions to 

allow greater freedom of choice, but the selected policy must be satis-

factory to the lender. 

It was noted in Section 4.2.4 that the BIA in 1968 requested the 

BSA to encourage its member societies to include flood cover in the 

buildings policies arranged for their borrowers. The BSA recognised 

that not all borrowers would want flood cover, but recommended that 

cover should be arranged wherever the building society judged it desirable. 

Borrowers who wished to opt out of flood cover were required to state this 

request in writing, to prevent any subsequent claims upon the building 

society in the event of flooding. 

The BSA believes that very few borrowers have buildings policies 

with no flood cover. Simply deleting flood cover from a comprehensive 

policy would not lead to significant savings in premiums (even if the 

insurance company were to sell such a policy), and a policy restricted 

to fire cover alone would not be acceptable to lending institutions. 

In summary, then, practically all borrowers with a mortgage should 

have a comprehensive buildings policy which includes flood cover. 

Borrowers are not, however, required to purchase a policy to cover the 

contents of their home. 
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4.10 SUMMARY >- FLOOD INSURANCE IN BJHTAIN AND COMPARISONS WITH THE 

UNITED STATES" 

Flood insurance in Britain is managed solely by the private 

insurance industry, and its development has been closely related to 

flood events and proposals for public flood relief. Flood cover is 

incorporated within standard comprehensive house buildings and contents 

policies, and insurers claim that very few private floodplain occupants 

are refused cover or charged higher rates. Cover is more frequently 

refused for commercial properties, and riverside warehouses, public 

houses and restaurants may find it very difficult to obtain cover. 

Under some circumstances an insurance company may require a commercial 

enterprise to adopt mitigation measures (usually storage above the 

maximum recorded flood level) before providing cover. Companies appear 

to object in principle to offering lower premiums for flood-proofed 

properties, as they assume that all prudent policyholders take any 

necessary or feasible actions to minimise losses. 

Flood insurance in Britain is not integrated in any way into flood-

plain management policy. This largely reflects the lack of an explicit 

national strategy, but it is probable that the insurance industry would 

oppose any further government involvement in the insurance market. 

There appears to be little opportunity for encouraging the insurance 

industry to either require flood-proofing or offer lower rates as an 

incentive to mitigate damages. The strength of competition in the 

British insurance market implies that individual companies would be 

very reluctant to unilaterally adopt such policies. Also, the industry 

would be wary of increasing administrative costs: during the early 

1980s most companies were taking measures to reduce such costs, in order 

to maintain profitability in the face of competition. 

Flood insurance has developed along very different lines in the 

United States, and through the vehicle of the National Flood Insurance 

Program (NFIP) plays a central role in public flood management policy 

(Chapter 3). This difference reflects not only different attitudes 

within the insurance industry but contrasts in the other aspects of the 

institutional management of floods in Britain and the United States. 



-145-

The Insurance industries iji both Britain and the United States 

were initially wary of offering flood cover. In Britain the industry 

agreed to provide cover to deter direct government involvement: in 

the United States opposition to flood insurance was so strong that 

direct intervention was necessary. The greater reluctance of the American 

insurance industry to sell flood cover probably reflected the greater 

absolute exposure to flood loss. With the notable exception of London 

and parts of the east coast, Britain has no flood hazard areas comparable 

in extent to those of the Mississippi valley or tlie hurricane-prone 

Gulf and east coasts, for example. Also, buildings in the United States 

tend to be less substantial than those in Britain (jnost homes are built 

of timber, for example), and therefore more prone to total destruction. 

The unwillingness of the American insurance industry to sell flood 

insurance itself was only one of the factors encouraging direct govern-

ment intervention in flood insurance in the United States. A further 

incentive behind the NFIP was the desire to curb increasing flood 

losses. Insurance was seen as the ideal carrot to induce local communities 

to implement land use (particularly floodplain) management. Very few 

American communities had adopted land use management policies prior to 

participation in the NFIP. Again, the conditions in Britain were very 

different. Land use management has been practiced since 1947 (Parker 

and Penning-Rowsell, 1982; 1983; Arnell, 1984a), although this management 

is not specifically concerned with floodplain regulations. Nevertheless, 

a large number of counties and districts have policies curbing flood-

plain development (Arnell, 1984a), and consequently floodplain encroach-

ment has not been such a problem as in the United States (although it 

has taken place: Parker, 1984). 

The third factor influencing the creation of the NFIP - the increase 

in public disaster relief expenditure - also did not apply in Britain, 

where there is no policy for public flood relief. Since the problems 

leading to the establishment of the NFIP (the lack of private flood 

insurance, the lack of development control and increasing public relief 

expenditure) are by no means as severe in Britain (at least since 1961), 

it is not necessary to implement some form of British 'NFIP'. Indeed, 

such a programme would face stiff resistance from an insurance industry 

anxious to prevent government involvement (even as 'overseer') in the 

insurance market. 
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Direct government involvement in flood insurance in the United 

States has enabled the implementation of a much more complicated rate 

schedule. Intensive competition in Britain tends to act against the 

continual application of variable premium rates (together with the costs 

involved in compiling flood risk data), and consequently all policy-

holders with flood cover pay the same rates. In fact, all holders of 

comprehensive policies are paying for flood cover (even if they are 

not exposed to the flood threat), and there is thus an implicit subsidy 

for those in flood-prone areas. This blanket provision of flood 

insurance in comprehensive policies has a number of advantages for 

insurance companies, aside from being administratively more convenient, 

although the fairness of charging those not exposed to flood for flood 

cover is open to question. Addition of flood cover to all policies 

increases total premium income, and the receipts from those not exposed 

to flood allow floodplain premiums to be kept low, as demanded by forces 

of competition. Application of variable rate schedules requires 

detailed hydrologic and hydraulic flood hazard data, and in the United 

States this is collected and published by the federal government at 

public expense. Insurance companies in Britain would be unwilling to 

perform such costly tasks themselves, and detailed flood risk data 

(Chapter 7) are not systematically collected by public agencies. However, 

it is possible that competition may encourage companies to follow the 

Zurich Insurance Company's lead and offer lower premiums to those outside 

hazardous areas if information on flood areas was readily available 

(from Section 24(5) maps, for example) at little or no cost. 

This chapter has examined flood insurance in Britain from the 

'institutional' level. The following chapter looks at insurance from 

the other side - that of the floodplain resident - and includes an 

evaluation of the claims made by the insurance industry. 
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Chapter 5 

Insurance and floodplain residents 
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5.1 INTRODUCTION 

Any investigation into the provision of a service must be com-

plemented by an analysis of the adoption of that service, together with an 

examination of its effectiveness in achieving its goal. It is the purpose 

of this chapter to explore patterns of adoption of flood insurance and 

the contribution of insurance to individual recovery from flood loss. 

The chapter concentrates on floodplain residents, and is based upon 

questionnaire surveys conducted in four towns. Comparable investigation 

into the adoption of flood insurance amongst commercial floodplain 

occupants was not feasible within the time available for the study. 

The utilisation of flood insurance by floodplain residents must be 

placed within the context of the adoption of adjustments to the flood 

hazard in general. Accordingly, this chapter begins with an examination 

of research undertaken into the individual adoption of responses to the 

flood threat, and in Section 5.3 the findings of research conducted in 

the United States into the purchase of flood insurance are reviewed. 

The relevance of this research to an understanding of flood insurance 

possession in Britain is considered in Section 5.4, which also includes a 

review of the scanty British literature on flood insurance adoption. 

Section 5.5 is concerned with both describing the questionnaire surveys 

and analysing the results obtained. Most emphasis is placed on high-

lighting variations in insurance possession between different groups in 

society, but the role played by insurance in recovering from flood loss 

is also explored. In addition, the actual and potential effect of 

insurance on individuals loss mitigation actions, and attitudes towards 

compulsory flood insurance and variable rates are considered. 

5.2 THE ADOPTION OF ADJUSTMENTS TO THE FLOOD HAZARD 

Research into the adoption by individuals of adjustments to hazard 

has generally been conducted within the concept of 'bounded rationality' 

(Burton et at, 1978, chapter 1). This holds that an individual choice 

is based on a subjective assessment of the consequences of a series of 

strategies and a decision is therefore rational within the constraints 

imposed by awareness of the problem, solutions and objectives. The 

concept of bounded rationality underlies Kates' (1971) model of the 
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hazard response decision process. Firstly, the hazard must be perceived 

as a problem worth solving. Secondly, a search for potential responses 

is necessary, and finally, a strategy must be selected from the options 

canvassed. Whilst difficult to apply to collective decisions (Watts, 

1983), the model can, with modification, be used to explain individual 

choices. Kates' (1971) formulation fails to emphasise adequately the 

constraints imposed and opportunities provided by the structure of society 

as a whole, and the process of individual choice must be seen within the 

wider, institutional , social, economic and political context (Chapter 1). 

In addition, different factors will influence decisions made by business 

managers and householders (Short, 1981). 

This literature review follows the structure of Kates' (1971) model, 

and concentrates on flood research in Britain, America and Australia. 

Literature on other hazards than flooding is excluded in order to keep 

the review within manageable proportions, whilst that from developing 

countries is omitted owing to contrasting societal conditions. Contrasts 

between the situation in Britain and the other countries considered will 

be noted in the review. 

5.2.1 Flood hazard awareness 

Numerous studies in North America, Australasia and Britain have 

been concerned with patterns of flood hazard awareness and expectation. 

It is important to note at the outset that such studies have a greater 

practical value in North America and Australasia (Parker and Penning-

Rowsell, 1983). In Britain, development decisions are made by planning 

authorities: in North America and Australasia individual decisions are 

more important in relation to floodplain development. Consequently, 

in North America and Australia individual perceptions have a greater 

influence on damage potential. 

The role of hazard experience in increasing awareness and expectation 

of future flooding has been widely reported (Kates, 1962; Roder, 1961; 

Burton 1961; Simpson-Housley et dl, 1978; Waterstone, 1978; Parker, 1976; 

Smith and Tobin, 1979; Tobin, 1977). Smith and Tobin (1979) found in 

Carlisle that expectation was positively associated with experienced 

flood depths, and in Appleby was related to the number of experienced floods. 
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Kates (1962) claimed that flood experience and knowledge of flooding 

needed to be interpreted: his data showed that expectation was greatest 

amongst those who believed that floods would recur. In a more general 

sense. Burton and Kates (1964) hypothesised a number of attitudes towards 

repetition: hazards are random, determinate (e.g. cyclic), did not 

really exist, would not recur, or were in the hands of a 'higher power'. 

Although Slovic et at (1974) showed that individuals found it difficult 

to interpret rare, irregularly occurring events, surveys have found that 

the 'sophisticated' random interpretation is prevalent (Burton et at, 

1978), Approximately 70% of respondents in Builth Wells and Shrewsbury 

held the view that floods could occur in any year (Parker, 1976). 

Locational factors can influence awareness. Parker (1976) found in 

Builth Wells that those in higher risk areas were more aware of flood 

problems, although no such trend was apparent at Shrewsbury. Awareness 

is often higher after a flood (observed by Williams (1982) at Blandford 

Forum), but if awareness is already high, a flood will have little effect 

(Moline, 1974). A well-publicised flood in a nearby town does not 

necessarily increase awareness - as found by Philipsborn (1978) in 

Colorado. 

Some early hazard researchers assumed that provision of information 

would increase hazard awareness. Handmer and Milne (1981), however, con-

cluded that flood maps appeared to be of limited value in improving public 

awareness, and although Waterstone (1978) inferred from his samples that 

a brochure distributed near Denver had increased hazard awareness, Handmer 

& Milne (1981) claimed that his data could be interpreted to show that 

this was not so. Several researchers (Ericksen, 1974; Smith and Tobin, 

1979; Williams, 1982) have found that knowledge of flood protection 

schemes is associated with a lower expectation (although Roder (1961) 

observed no influence). Misleading information can also be important; 

a large proportion of Shrewsbury respondents mistakenly believed the 

Clywedog dam would protect them from flooding (Parker, 1976; Harding and 

Parker, 1974). 

Flood awareness and expectation appear to be unrelated to socio-

economic characteristics (Kates, 1962; Burton, 1961; for example), 

although there are exceptions. Younger people were more aware of flood 



-151-

problems in Carlisle (Smith and Tobin, 1979) and the Denver area 

(Waterstone, 1978): older respondents were more aware in Egginton, 

Derbyshire (Williams, 1982). Simpson-Housley et at (1978) found (as 

did Parker (1976), to a lesser extent) that those with an 'internal locus 

of control' (i.e. believed their actions influenced their destiny) were 

more likely to expect a future flood. 

Kates (1962) proposed a 'certainty-uncertainty' model to account 

for variations in aggregate hazard expectation between floodplains. The 

model states that the greater the probability of flooding, the greater 

the proportion of floodplain occupants who expect a flood. Where floods 

are very unlikely, few will expect a flood. Between these two extremes 

the proportions expecting and not expecting a flood will be more nearly 

equal, and a number will be unsure. Parker and Penning-Rowsell (1982) 

demonstrated that the evidence from British floodplains supported this 

model, and also noted that high floodplain residential mobility lowered 

aggregate awareness. 

5.2.2 Awareness Of individual level responses to the flood hazard 

Before an individual adopts an adjustment to a hazard he must be 

aware not only of the threat posed, but also of at least a subset of the 

range of adjustments available. 

Kates (1962) observed that the search for adjustments to the flood 

hazard in LaFollette, Tennessee and 5 other towns was characterised by 

casualness and improvisation, but a very wide range of community and 

individual adjustments was cited. He found evidence for a hierarchical 

scale of perception: those who perceived an 'uncommon' individual adjust-

ment (involving prior preparation) had also perceived a common adjustment 

(requiring no prior preparation). The perceived range of adjustments 

appeared to be related to flood certainty, providing further support for 

the certainty-uncertainty scale. 

More recent surveys (McPherson and Saarinen (1978) in Tucson, 

Arizona, and Payne and Pigram (1981) in the Hunter River Valley, 

Australia, for example) have revealed a narrower range of favoured 

adjustments, with a strong preference towards community responses. In 
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Carlisle and Appleby four times as many respondents believed collective 

responses were of use than those who favoured individual responses (Smith 

and Tobin, 1979), 

Parker (1976) found in Shrewsbury that emergency measures were cited 

(without prompting) by respondents as potential actions most frequently. 

It was observed that those who had experienced a flood were more likely 

to cite such a response than those who had not. 

The paucity of published research allows only tentative generalisation, 

but it appears that floodplain residents favour collective, technological 

responses to flooding, and emergency actions are the most frequent individual 

response. The role of information is important here. Parker (1976) 

noted that a substantial proportion of Shrewsbury respondents were unaware 

of the existence of flood-proofing techniques, and Waterstone (1978) 

observed that the Denver area flood brochure did have some influence on 

adjustment awareness. There are, however, important contrasts between 

Britain and elsewhere with regard to flood-proofing. Elevation of existing 

structures, for example, is not a viable proposition in Britain, but is 

possible for the wood-frame structures in North America and Australia 

(Smith and Penning-Rowsell, 1982). Many British houses have damp-courses 

between walls and underfloors which need ventilation, making permanent 

flood-proofing difficult. On the other hand, structural damage is more 

likely to occur to wood-frame houses than British brick buildings. 

5.2.3 The adoption of individual responses to the flood hazard 

There are several inter-related factors influencing the selection 

of a response, given awareness of both a hazard and a range of potential 

responses. Firstly, the hazard must be believed to be severe enough to 

warrant adoption of any of the perceived alternatives. Economic criteria, 

such as cost-effectiveness and cost, may be important, particularly in 

relation to wealth. Technical feasibility (in relation to the individual's 

skills) will influence the selection process, as will 'external' in-

fluences, such as the availability of government funding and advice, or 

necessity for planning approval. 
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Relatively few studies, however, have looked at the motives behind 

individual decisions. Rather more have studied general patterns, and 

then have inferred associations between individual and site characteristics. 

In accordance with the findings noted in the previous section, most 

floodplain occupants who would adopt a response to the hazard would rely 

on emergency actions (McPherson and Saarinen, 1978; Waterstone, 1978; 

Payne and Pigram, 1981; Parker, 1976; Smith and Tobin, 1979). Adjust-

ment adoption appears to be a function of hazard experience, which (as 

noted in Section 5.2.1) is a major influence on hazard expectation. Such 

associations have been found by Kates (1962), Waterstone (1978), and 

also by Penning-Rowsell (1976) in the Lower Severn valley. In Shrewsbury, 

those who expected more severe flood effects were more likely to have 

adopted an adjustment (Parker, 1976). Parker (1976) found (as did 

Waterstone, 1978) that those in higher risk areas were more likely to 

adopt an adjustment. 

Socio-economic characteristics, including Income, have generally 

been found to be unrelated to adjustment adoption. Penning-Rowsell 

(1976), however, observed in the Lower Severn valley that older respondents 

tended to spend more on their adjustments - although this may simply in-

dicate a greater ability to pay. At the aggregate level, both Parker 

(1976) and Smith and Tobln (1979) found that adjustment adoption was 

greater in towns with a more severe hazard. 

These surveys are complemented by a few studies of individual 

evaluations and motives. Waterstone (1978) discovered that approximately 

half of floodplain occupants in three communities near Denver who had 

not adopted emergency plans or flood-proofing did not believe it was 

necessary to do so (supporting the link with hazard perception). Parker 

(1976) collected data on individual's evaluations of different measures, 

and found that emergency actions were generally rated highly. However, 

fewer than a third of those who believed permanent floodproofing to be 

'good' adopted it: this was attributed to a lack of information on how 

to Implement some measures, and the perception of technical feasibility 

(although it is also possible that responses^ to the questionnaire did 

not indicate true beliefs). Economic criteria were assessed by Kates 

(1962) and White (1964) at La Follette. Little association between 
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adoption and economic efficiency indices was discovered, although it 

was noted that this may be due to the indices used, Parker (1976), 

however, found in Shrewsbury that economic considerations (probably 

primarily cost) were the most common evaluation criteria (for good or 

bad), followed by technical feasibility. 

In summary, then, it appears that the adoption of adjustments to the 

flood hazard is related to hazard awareness (indexed by hazard experience). 

However, Short (1981) asserted that some floodplain occupants (particularly 

of lower status) 'fail to make technical adjustments, not because they 

have decided to 'take the risk' but because they have very few other 

options' (p297). He emphasised that individual decisions must be seen 

within the wider social context. Although there has been little research 

into reasons behind individual's choices, the evidence available indicates 

that technical feasibility and economic considerations (primarily cost 

rather than cost-benefit assessment) are extremely important. 

5.3 THE DECISION TO BUY FLOOD INSURANCE: AMERICAN RESEARCH 

The adoption by individuals of insurance as a response to the flood 

hazard is conditioned by the manner in which flood insurance is sold. 

When flood cover is only available under a separate policy or optional 

extension, possession of a policy can be seen as a purposeful response 

to the flood hazard. However, if flood cover is incorporated within 

a standard comprehensive policy, possession of flood cover is not simply 

indicative of adjustment to the flood hazard: some individuals may have 

bought insurance specifically to cover against flood, but still more 

may not. In this section the literature on voluntary decisions to seek 

flood insurance in the United States is reviewed. Contrasts with 

conditions in Britain are discussed in Section 5.4 

Flood insurance is sold in the United States under the auspices of 

the National Flood Insurance Program (chapter 3). Some individuals 

are compelled to buy flood insurance as a condition for obtaining some 

types of financial assistance for house purchase, but it is estimated 

that approximately 70% of policies are purchased voluntarily (Holland, 

1982; pers. comm.). 
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The decision to seek flood insurance can be seen as a series of 

stages. However, in addition to the three stages noted above - hazard 

awareness, adjustment awareness and selection - there is a 'review' 

stage, and the decision to continue with an action may be based on very 

different criteria to the decision to initiate an action. Insurance 

needs to be reviewed periodically, and so must occasionally be revaluated. 

This review concentrates on the awareness of insurance as a response to 

the flood hazard in the United States, and factors influencing the 

adoption of insurance. Much of the data come from a major survey con-

ducted by Kunreuther (1978), which was concerned not only with factors 

affecting insurance purchase but also, more generally, with individual 

decisions made under uncertainty. 

5.3.1 Awareness of insurance 

Not all floodplain occupants in communities participating in the 

National Flood Insurance Program (Chapter 3) are aware that insurance is 

available. Ten percent of the uninsured in Kunreuther's (1978) sample 

of 2055 individuals in 34 communities did not know they could buy flood 

cover. In the Denver area, 69% of respondents believed insurance was 

available (Waterstone, 1978); in sample communities in Oregon the 

proportion was only 36% (Emmer, 1976). These differences are perhaps 

due to variations in the time elapsed since the survey communities joined 

the NFIP, as the longer the community has been in the NFIP the greater 

the proportion of residents that can be expected to know of the 

availability of insurance. 

Kunreuther (1978) discovered that over half of those who knew of 

flood insurance in his survey found out through the mass media, 20% 

had heard from their insurance agent, and 11% from other official organi-

sations. Awareness was higher amongst those with greater education, 

particularly if they also perceived floods to be severe. Higher income 

respondents were also more aware of insurance. 

These findings suggest that advertising can play an important part 

in increasing insurance cover (see Chapter 3). Intensive advertising 

campaigns have been conducted since 1982, but no data are available on 

their effectiveness. 
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5.3.2 Evaluation and adoption of insurance 

Lorelli (1978) found in four Pennsylvania communities that awareness 

of the NFIP was not related to the purchase of insurance. The evaluative 

stage is therefore very important. 

Several studies have shown that those with higher flood awareness 

or expectation (indexed by experience) are more likely to have flood 

insurance (Kunreuther, 1978; Baumann and Sims, 1978; Lorelli, 1978). 

In New Braunfels and Seguin, Texas, 90% cited past flood experience as 

the main reason for buying insurance (Baumann and Sims, 1978). The 

main reason for not buying insurance in Bay County, Florida, was that 

it was not felt to be necessary (Hershbarger and Tetter, 1974): the 

reason also expressed by 39% of Waterstone's (1978) sample and 65% of 

floodplain occupants in Tucson, Arizona (McPherson and Saarinen, 1978). 

Montz (1982) showed that those in higher risk areas in Binghamton, New 

York were more likely to have insurance, and reworked Waterstone's 

(1978) data to show the same trend. Lorelli (1978), however, found that 

knowledge of structural flood control did not influence the purchase of 

flood insurance. 

Insurance cost, particularly in relation to income, is an important 

consideration. Although few in Bay County believed insurance to be too 

expensive (Hershbarger and Tetter, 1974), 32% in Waterstone's (1978) 

sample and 15% in McPherson and Saarinen's (1978) survey did. Those in 

higher income groups have been found to be more likely to have insurance 

(Baumann and Sims, 1978; Kunreuther, 1978; Lorelli, 1978). There is 

no evidence that those without insurance are more likely to expect 

federal financial disaster aid (Kunreuther, 1978; Lorelli, 1978). 

Finally, aspects of an individual's personality have been examined 

in relation to flood insurance purchase. Those with a greater risk 

aversion (measured by the number of insurance policies voluntarily held) 

are more likely to have flood Insurance (Kunreuther, 1978; although 

the measure employed may simply be an index of the propensity to buy 

insurance, thus leading to a circular argument) and theoretical work 

by Attanasi and Karlinger (1979), assuming an expected utility model, 

demonstrated that as risk aversion increased, the willingness to pay 
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more for a given amount of cover increased. Baumann and Sims (1978) and 

Lorelli (1978) discovered in Pennsylvania and Texas that individuals 

with an internal locus of control were more likely to have flood cover. 

To summarize, then, it appears that insurance possession is closely 

related to hazard expectation and experience. This conforms to the 

general pattern found regarding other adjustments to the flood hazard 

(Section 5.2). 

5.3.3 Periodical review of insurance 

No work has been published on the decision to renew a flood 

insurance policy, although failure to renew may become a problem following 

the substantial premium rate increases in the United States in 1981 and 

1982 (Chapter 3). In 1982, approximately 85% of American flood insurance 

policyholders renewed their policies (L. Thomas, 1982; in discussion). 

Apart from changes in either the premium or available income, a 

change in the expectation of flooding may lead to policy cancellation. 

Those who suffer a flood may be encouraged to renew their policy; on 

the other hand, they may cancel the policy, believing they will not be 

flooded again. 

Research into renewal decisions is necessary if insights into the 

decision to buy and keep a flood insurance policy are to be gained. 

5.4 FLOOD INSURANCE IN BRITAIN 

5.4.1 Response to the flood hazard and flood insurance in Britain 

The literature reviewed in Sections 5.2 and 5.3 is concerned with 

purposeful adoption of responses to hazard. The role of hazard perception 

has been shown to be extremely important. In Britain, flood cover is 

included within standard comprehensive policies (Chapter 4). Many flood-

plain occupants therefore have protection without having made a conscious 

decision to seek flood cover. The flood threat, if considered at all, 

may only be one of many factors involved in the decision to buy insurance. 

Possession of flood cover in Britain cannot therefore be seen as indicative 
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of purposeful adjustment to the flood hazard. Consequently, the 

conceptual framework employed in previous sections is not as easily 

applied. Associations between adoption and (for example), hazard aware-

ness will be influenced by the presence of those who have not made a 

purposeful adjustment to the hazard. It is therefore necessary (if 

possible) to separate those who made a conscious decision to seek 

cover from those who did not. 

The remainder of this chapter is concerned with analysis of data 

obtained by the author from a number of questionnaire surveys. It is 

first useful, however, to consider the published literature on individual 

adoption of flood insurance in Britain. 

5.4.2 Individual adoption of flood insurance in Britain 

A number of estimates of the proportion of floodplain occupants 

with flood insurance have been produced, and these are shown in table 5.1. 

There are a number of reasons for the variations exhibited. The general 

increase over time is a result of both increasing sales of household 

insurance and the gradual incorporation of flood cover into policies 

after 1961 (Chapter 4) . Variations around this trend are related to 

characteristics both of the floodplain surveyed and the sample residents. 

Smith and Tobin (1979) compared proportions with insurance in Carlisle 

and Appleby, and attributed the difference to higher flood frequency 

in Appleby. However, a number of other factors influence the purchase 

of insurance in general: a survey conducted in 1970 (The Consumer 

Council, 1970) found that insurance purchase varied with social status 

and, to a much lesser extent, it varied regionally. 

Only Parker (1976) has looked at individual evaluations of insurance 

as an adjustment to the flood hazard in Britain. In Shrewsbury, 60% 

thought it was good response to the hazard compared with only 26% who 

believed it not to be a good response. Comparative statistics on 

adoption are not available, but more believed insurance to be good than 

actually bought it. Sixty-one percent based their opinion on economic 

grounds, although only 45% said they could not afford it. A third of 

the uninsured in Bui1th Wells could not obtain flood cover while a 

further 38% either thought it was not necessary or were not expecting a 

flood (Parker, 1976). The statistics for Bui 1th Wells refer to a combined 
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Place Percentage Date Reference 

Exeter 

Derby 

Devon River 
Authority area 

Bristol 

Builth Wells, 

Wales * 

Lower Severn Valley 

Carlisle 

Appleby, Cumbria 

Cardiff 

Cardiff 

Blandford Forum, 
Dorset 

Christchurch, 
Dorset 

10% 1960 

10% 1965 

50% 1968 

buildings + 1968 
contents 43% 

buildings or 
contents 9% 

40% 1970 

15.8% 1971 

69% 1975 

89% 1975 

owners, 1979 
structure 74% 

owners, 
contents 60% 

tenants, 
contents 10% 

at least one 
policy 85% 

74% 1979 

94% 1979 

86% 1979 

House of Commons (1960-lb) 

Relph (1968) 

Ralph (1968) 

Penning-Rowsell and 
Chatterton (1977) 

Parker (1976) 

Penning-Rowsell (1976) 

Smith and Tobin (1979) 

Smith and Tobin (1979) 

Welsh Consumer Council 
(no date) 

Weaver (1981) 

Williams (1982) 

Williams, unpublished data 

* Sample includes both private and commercial properties. 

Table 5,1 Estimates of flood insurance possession in Britain 
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sample of residential and commercial properties, and at the time of 

survey in 1970, flood cover was not always incorporated in standard 

policies, particularly for commercial properties. 

The most detailed survey of flood insurance in Britain was con-

ducted by the Institute of Social Work at University College, Cardiff, 

following the 1979 flood in Cardiff (Welsh Consumer Council, no date). 

Rather than review their results here, they are compared with the 

findings of the present survey where appropriate. 

Since most of the surveys cited in this brief review were con-

ducted, insurance cover in general has become more widespread, and flood 

cover has become a standard inclusion in comprehensive policies. Con-

sequently, it is expected that the present survey will incorporate a 

larger proportion of those who have not made a conscious decision to 

buy flood cover. 

5.5 FLOOD INSURANCE IN BRITAIN: ANALYSIS OF SURVEY RESULTS 

In the remainder of this chapter results from questionnaire surveys 

conducted in four English towns are examined. First, the survey methodo-

logy and analytical procedures used are explained, and patterns of 

insurance possession are then analysed. In Section 5.5.5 the problem 

of underinsurance is addressed, and changes in coverage after a flood 

event are identified. Section 5.5.6 considers the effect of insurance 

on the adoption of damage-mitigation measures, and the final section 

examines difficulties faced by policyholders seeking flood cover, 

attitudes towards compulsory flood insurance, variable premium rates and 

the use of higher premiums to discourage floodplain occupance. 

5.5.1 Survey and analysis methodology 

The first major objective of the surveys was to assess patterns of 

flood insurance possession. The second aim was to examine insurance in 

the aftermath of a flood - to look at underinsurance and changes in 

coverage, for example. 
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Samples were taken from the floodplains of four towns, and from 

outside the floodplains of two of the towns, in order to identify both 

variations between sites and more general Cperhaps national) trends. 

It was believed that, unless variations were too great, data from the 

separate sites could be amalgamated in order to enable extrapolation to 

other floodplains or, if possible, to the national population. Most 

other floodplain surveys have concentrated on one or two sites. Water-

stone (1978) and Payne and Pigram (1981) both examined overall patterns 

in a number of communities, but the best precedent for amalgamation of 

data was set by Kunreuther (1978), who interviewed 2055 householders in 

34 different floodplains. Nevertheless, amalgamation is never undertaken 

in the present study without first considering conceptual problems and 

observed variations. 

A pilot survey was carried out in Upton-Upon-Severn, Gloucestershire, 

two weeks after flooding in January 1982. The aim of the survey was to 

test the form of the questionnaire and post-flood survey timing. It 

was found that damage estimates had not been made, and claims had not, 

in most instances, even been acknowledged at the time of survey. Con-

sequently, it was decided to conduct post-flood surveys after a much 

longer interval in subsequent investigations. The Lower Severn valley 

was not used as a post-flood survey area because very few houses were 

flooded, despite media indications to the contrary. 

Dixon and Leach (1978) describe the ways of determining sample 

sizes. The first is appropriate where the objective of the survey is 

to estimate a mean value of a population characteristic (such as average 

income). Given an estimate of the standard deviation of the sample 

estimate of the attribute, it is possible to derive the sample size 

needed to determine the value of the attribute to a specified confidence 

level and confidence limit. This approach is not relevant in the present 

study, which is not concerned with estimating mean values of population 

attributes. 

The second approach to determining the optimum sample size is used 

when the aim of the survey is to estimate a proportion, rather than a 

mean (the proportion of households with an income greater than £10000, 

for example), and where consequently a standard deviation cannot be 
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calculated. As an alternative, the standard error of a proportion v 

can be computed by 

^ = /p(lOO-p) 

where p is the anticipated percentage (perhaps gleaned from previous 

studies) with the desired characteristic. Using this standard error, 

the sample size necessary to achieve an estimate given a confidence level 

and confidence interval can be calculated. This approach also is not 

appropriate for the present study. The study is not concerned solely 

with estimating the proportion of households with flood insurance, but 

instead attempts to identify variations in possession between different 

groups in the floodplain. Indeed, by hypothesising the possession varies 

amongst social groups, it is implied that the aggregate proportion of 

floodplain occupants with flood insurance will be dependent upon the 

social characteristics of the floodplain. Therefore, it would not be 

possible to anticipate the proportion of floodplain occupants at a site 

(p in the above expression) with flood insurance, and thus determine the 

desired sample size. This proportion p could be estimated at a site by 

a pilot survey, but it was not considered feasible (for reasons of time 

and expense) in the present study for pilot surveys to be undertaken at 

all sites. 

In consequence, sample sizes at each site had to be determined more 

arbitrarily, subject to the major constraints of time available for 

surveying and the total number of floodplain properties. 

5.5.1.1 Site descriptions 

Surveys were conducted in Selby, York, Gillingham (Dorset) and 

Tonbridge. Both Selby and York, along with other towns in the Ouse 

catchment, were flooded in January 1982 following snowmelt and heavy 

rainfall. 

Selby is a small market town (population 11000) on the floodplain 

of the River Ouse, which is tidal at Selby. The flooding in 1982 was 

the worst since 1947, and had an estimated return period of 38 years 

(Marsden, 1983, pers. comm.). Lowlying parts of Selby were flooded after 

a floodwall burst upstream at Cawood, and a large volume of water 
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inundated the Ouse washlands. The Ouse did not overflow at Selby 

itself, although it was very close to doing so. Low temperatures caused 

the water to freeze in and around flooded houses, adding considerably 

to damage and inconvenience. Water stayed in some houses for over a 

week, and in some areas was heavily laden with silt and sewage. 

York has a long history of flooding (Radley and Sims, 1970), and 

the 1982 flood, with an estimated return period of 70 years (Ward, 1983, 

pers. comm.) was the highest since 1831. However, fewer properties 

were flooded than in lower floods in 1947 and 1978 due to flood pro-

tection works carried out after the 1978 flood. Water stayed in some 

houses in the 1982 flood for four days. 

Gillingham is a small rural town (population 4700) in northwest 

Dorset, and is partly on the floodplains of three rivers: the River 

Stour, Shreen Water and the River Lodden. The town centre has a long 

history of flooding, and properties in the floodplain of the Lodden 

have been flooded five times since their completion in 1974. Severe 

thunderstorms on July 12 1982 caused flooding on all three rivers, with 

an estimated return period of 100 years (Wessex Water Authority, 1983). 

Properties were flooded with practically no warning, and water stayed 

in most buildings for only a few hours. The floodwaters, especially on 

the Lodden, contained large quantities of silage washed from fields. 

Tonbridge on the River Medway in west Kent was chosen because it 

has not suffered a severe flood since 1968, has a large floodplain, and, 

on visual inspection, the floodplain occupants appeared to exhibit a 

range of socio-economic characteristics. Since 1981 the town has been 

protected from floods as large as that in 1968 by a flood barrier con-

structed across the floodplain upstream of the town. 

5.5.1.2 Survey methods 

All the surveys consisted of personal interviews conducted during 

evenings and at weekends. 

A total of 72 houses in Selby were identified as having been flooded 

indoors in 1982 (from District Council information and local residents). 
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Rather than draw a sample from this relatively small total, a complete 

survey of all 72 houses was attempted. 41 successful responses were 

obtained, and interview locations are shown in figure 5.1. Subsequent 

comparison with a list of properties affected by flooding prepared by 

Selby District Council (supplied by Dr. D.J. Parker) showed that 17 

houses had been 'missed' in the survey. However, these had not been 

identified as having had water indoors by knowledgeable local residents, 

and were in higher locations than properties known to have been flooded, 

and so were not surveyed. 

A list prepared by York District Council showed that 304 houses 

were flooded in 1982. Of these, 7 were empty at the time and a further 

7 could not be located due to insufficient detailed addresses. The 

remaining 290 were distributed in six discrete areas, and it was impossible 

in the time available to survey all these houses. A sample size of 150 

was chosen (small enough to be attempted in the time available, but 

large enough to allow for a 'meaningfully-sized' sample - at least 50 -

after the expected refusals and lack of response), stratified to reflect 

the proportion of total flooded houses in each subarea. Houses were 

randomly selected, and 67 questionnaires were completed in May 1983 

(table 5.2). In addition,a smaller random sample of 20 was drawn from 

the area protected after the 1978 flood, and 13 questionnaires were 

completed (table 5,2). Figure 5.2 shows the floodplain and interview 

locations. 

Wessex Water Authority data and field inspection revealed that 42 

houses suffered from riverine flooding in Gillingham in 1982 (an 

additional number were flooded by storm runoff), and as at Selby, it was 

deemed appropriate to survey all these houses. A survey during July 

and August 1983 resulted in 28 replies (table 5.2). In addition, a 

sample was taken outside the floodplain. A grid was superimposed over 

a 1:5000 map, and random number tables were used to obtain coordinates. 

The house nearest each coordinate was sampled: if this proved unsuccess-

ful the next nearest was surveyed, until at least as many houses had been 

surveyed as in the floodplain. A total of 31 responses were obtained 

(table 5.2), and locations of all interviews are shown in figure 5.3. 

A map showing the 1968 flood area held by Tonbridge and Mailing 
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Built-up area 

Flooded area 

Main road 

Railway 

Interview 

T I I r 

0 

T I I r 

1 km N 

Figure 5.1 FlOodplaib and iateryiew locations: Selby 

The floodplain Is the area flooded in 1982 



SELBY YORK YORK GILLINGHAM GILLINGHAM TONBRIDGE TONBRIDGE 
(protected FLOODPLAIN NON-FL. FLOODPLAIN NON-FL. 
area) 

ALL 

% % % % % % % % 

Successful 41 56.9 67 44.7 13 65 28 66.7 31 44 62.9 39 55.7 263 57.8 

Refusal 9 12.5 20 13.3 4 20 3 7.1 N 
0 

10 14.3 17 24.3 63 13.8 

No response 14 19.4 42 28.0 2 10 6 14,3 
T 

16 22.9 13 18.6 93 20.4 

Empty 4 5.6 3 2.0 1 5 2 4.8 
A 
P 
P 

— - 1 1.4 11 2.4 

Out of scope * - - 8 5.3 - - 1 2.4 
L 
I 

- - - - 9 2.0 

New occupants 4 5.6 5 3.3 - — 2 4.8 
C 
A 
B 

— - — - 11 2.4 

Not flooded 
indoors 

5 3.3 
L 
E i ' 

1 

1.1 

TOTAL 72 150 1 20 42 j 31 70 70 

I 

1 

{455 

05 
O) 
I 

Guest house, cafe, student accommodation and visitors only in house. 

Table 5.2 Sample responses 
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The floodplain is the area flooded in 1982 
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Figure 5.3 Floodplain and interview locations: Gillingham 

The floodplain is the area flooded in 1982 

Key as for figure 5.1 
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District Council was used to identify floodplain houses in Tonbridge. 

A total of 689 were discovered (those with water indoors in 1968, plus 

a few houses built since the flooding), in three discrete areas. Again, 

time limited the total sample size, and a random sample of 70 houses, 

stratified according to the proportion of total flood-prone houses in 

each subarea was drawn. 44 responses were obtained during October 1983 

(table 5.2). The electoral register was used on the sampling frame for 

a non-floodplain sample. A sample of 70 was selected (equal to the 

floodplain sample) using random numbers and the principle of 'firsting' 

(Hoinville and Jowell, 1978). Under this principle, a household is only-

included in the sample if the sampled individual is the first named at 

an address. This means that households with a greater number of registered 

electors are not more likely to be included in the sample. Discussions 

with estate agents revealed that few new houses had been built since the 

October 1982 effective date of the electoral register, and the exclusion 

of 'new' properties is therefore not believed to be a significant problem. 

39 interviews were completed (table 5.2), and interview locations are 

shown in figure 5.4. 

In total, 263 questionnaires were completed (table 5.2). 193 of 

these were in floodplain locations, while the remaining 70 were outside 

of floodplains. A summary of sample characteristics is shown in 

figure 5.5. There is considerable variation in the proportions in 

different social groups, and a much greater proportion of the Gillingham 

floodplain sample were of pensioner age (mostly retired professional 

people). The effect of these variations will be examined in subsequent 

sections. A summary of the survey data is presented in appendix 4. 

5.5.1.3 The questionnaires 

The overall questionnaire structure remained similar for each 

survey, although minor modifications were made as a result of experience 

gained during the course of each investigation. Copies of the question-

naires are included in Appendix 3. Respondents in Selby and York were 

first asked whether they had been flooded in the previous year, the 

depth and duration of flooding, and whether they had received and acted 

upon a warning. The next series of questions related to insurance, 

and questions concerning socio-economic characteristics were included 
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CI 

C2 

DE 

Z" 

Owner 

Tenant 

100-, 

BO 

60-

40-

2 0 -

Age 
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before 
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F i g u r e 5 . 5 Summary o f s a m p l e c h a r a c t e r i s t i c s 
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at the end of the questionnaire as recommended by Dixon and Leach (no 

date). A similar structure was employed at Gillingham and Tonbridge, 

although questions attempting to identify the local problems as perceived 

by the respondents were inserted at the beginning. In addition, the 

questions relating to experienced flood damage were omitted in the surveys 

conducted outside the floodplain. 

5.5.1.4 Statistical methods 

This section introduces the statistical techniques employed to 

analyse the survey data. All the data collected were categorical, and 

both bivariate and multivariate analyses were performed. 

Bivariate analysis (involving two variables only) of categorical 

data is based on contingency tables, showing observations classified by 

the two variables of interest. The chi-square test is most frequently 

used to analyse the associations in such tables, but it suffers from 

some major limitations. Most importantly, the expected frequencies in 

the cells of the contingency table should not be 'small'. As a general 

guide, no more than 20% of the cells should have expected frequencies 

less than 5, and none should have expected frequencies less than 1 

(Siegel, 1956). This condition was violated in virtually all the tests 

constructed in the present study. The problems arose not as a result of 

small sample sizes per se, but were due to very few observations falling 

into one of the response categories. 

Consequently it was necessary to consider other bivariate methods of 

analysis. At this juncture it is appropriate to distinguish between 

tests of independence (such as chi-square) and measures of association. 

A test of independence tells nothing about the strength of association, 

and similarly, a measure of association reveals nothing about the 

significance of the association. Any investigations should therefore 

include examination of both the strength and significance of associations. 

Although there are very few tests of independence for contingency 

tables, there are a large number of measures of association CConover, 

1971; Reynolds, 1977; Upton, 1978). These measures have been developed 
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for either ordinal or nominal data. Ordinal contingency tables include 

one variable with a specified ranking, and a dichotomous variable can be 

regarded as either ordinal or nominal (Reynolds, 1977). In this study 

the response (or dependent) variable is always dichotomous, and conse-

quently both nominal and ordinal techniques were applicable. Five 

measures of association were considered. Goodman and Kruskal's lambda 

and gamma, Kendall's tau b (tau c for tables with more than 2 categories 

on either variable) and Sormr's d were calculated using SPSS, while 

Goodman and Kruskal's tau was calculated manually. Both lambda and 

gamma were eliminated from further consideration as they can take the 

values 0 or 1 respectively in cases where there is not perfect association, 

and do not allow discrimination between different hypotheses. Goodman 

and Kruskal's tau has the major advantage that it can also be tested for 

significance if sample sizes are sufficiently large (above 30: Reynolds, 

1977). Consequently, Goodman and Kruskal's tau was employed in preference 

to Kendall's tau and Sorrer's d (which cannot be tested for significance) 

to assess both the magnitude and significance of the associations re-

ported in subsequent sections. The calculation of Goodman and Kruskal's 

tau is illustrated in table 5.3, 

It is now necessary to turn towards the multivariate analyses. An 

indication of the strength of a relationship between two variables whilst 

controlling for a third can be obtained by calculating measures of 

partial association. Reynolds (1977) showed that a weighted average of 

measures of association produced for each category of the controlled 

variable can be interpreted as indicating partial association. The 

weights are equivalent to subcategory totals. Partial association was 

calculated in the present study using both Goodman and Kruskal's tau and 

Kendall's tau b. 

The bulk of the multivariate analysis presented in this chapter, 

however, is conducted within the framework of logit modeling. A detailed 

discussion of logit modeling is inappropriate here (see Wrigley, 1979; 

1981), and a brief introduction only is provided. 

Conventional regression models relate continuous or categorical 

explanatory variables to a continuous response variable. Logit regression 

models are used where the response variable is also categorical, and 



response variable I 

explanatory variable J example 

response 

variable 

explanatory variable 

4 

26 

E+J 

10 

13 

17 

8 

1 E+Jg' 2+̂ 3= 
30 23 25 

EI. 

Zl 2+ 

31 

47 

N = 78 

^ij frequency in class ij, while f^^ and are the totals 

falling into response category i and explanatory category j respectively 

1=1 1+ 

°i 

i'=l 

i'/l 

1+ 
B = E 

H °i 
E f E f 

j=l 1=1 ^ i'-l J 

i't̂ I 

Note: I means sum over all categories from l'=l to n , excluding category 1 
l'=l ^ 

A = 31 X 47 + 47 X 31 = 37.359 

B 

78 78 

4 X 26 + 26 X 4 + 10 X 13 + 13 X 10 17 X B + 8 X 17 = 29.117 

30 30 23 23 25 25 

tau = (37.359-29.117)737.359 = 0.221 

M = (78-1(2-1)0.221 = 17.017 V = (2-1)(3-1) = 2 

critical chi-square at 5% level = 5.99. Therefore tau is mignificmat #t 

the 5% level. 

I 

tau A - B 

A 

significmace test M = (N-1)(I-1) tau 

degrees of freedom V = (I-1){J-1) 

use chi-squared tables. 

Table 5.3 Goodman and Kruskal's tau 
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generated predictions can be interpreted as probabilities. The general 

form of the logit model with 2 response categories is: 

loSe ^ = "o + bgXai + .. . . e 

where is the predicted probability that the ith individual will fall 

in the first category (the probability it will fall in the other category 

in the two-category case is 1-P^). The left hand side of the model is 

the logit transformation, and although it is unbounded, Pĵ  is con-

strained to lie between 0 and 1. The presence of a categorical response 

variable violates the assumption of constant error variance, and ordinary 

least squares estimation is therefore not the most efficient. Consequently, 

parameters must be estimated using either weighted least squares or 

maximum likelihood procedures, depending on data characteristics. 

Weighted least squares estimation requires that the proportion of 

observations in a given subcategory falling into one of the response 

categories must not be close to either 0 or 1 (Pindyck and Rubinfeld, 

1976), and this assumption was violated in the present study, (for example, 

all survey respondents in some subcategories were in possession of an 

insurance policy). It was therefore necessary to employ maximum likeli-

hood estimation, and the GLIM computer package (Version 3; Baker and 

Nelder, 1978; O'Brien, 1983) was used. This utilises an iterative weighted 

least squares procedure to produce maximum likelihood parameter estimates. 

The significance of parameters cannot be directly tested, but as a general 

guide a parameter can be regarded as significant if it is larger than 

twice its standard error. Model parameters are partial regression co-

efficients, and thus show the effect of an individual variable on response 

whilst holding all others constant, 

5,5,2 Conscious decisions to seek flood cover 

Respondents with an insurance policy at the time of survey in York, 

Gillingham and Tonbridge were asked if they had considered the flood 

threat whilst buying their policy. 94 (45%) claimed to h_ave done so, 

105 (51%) had not, and the remainder did not know. 
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However, these results must be treated with caution. Some respondents 

may have bought their policies before becoming aware of the hazard: if 

they were to buy a policy now they would check that it included flood 

cover, but they did not check when they actually bought it. Respondents 

may have forgotten whether they considered the flood threat. Others 

may have given the answer which they believed was wanted: that they 

had considered the threat. It also became apparent that some respondents 

misunderstood the question, and asserted 'yes, the policy does include 

flood cover.' 

In view of these qualifications, further analysis is not justified. 

Attention must therefore be switched to insurance possession, remembering 

that not all will have made a conscious decision to seek flood cover. 

5.5.3 Patterns of insurance possession 

5.5.3.1 Operational definitions and preliminaries 

This section is concerned with, analysis of patterns of insurance 

possession. First, however, some operational definitions are necessary. 

In order to be fully covered, owners (unlike tenants) need to buy 

two policies; one for structure and one for contents. If 'insurance 

possession' is defined as having at least one policy, owners without 

complete cover will be included. A second approach is to define categories 

of full, partial and no cover. However, tenants can have only 'full' or 

'no' cover, and so this approach is unsuitable. Thirdly, it is possible 

to distinguish between those who have full cover (owners with both 

policies and tenants with contents cover) and those who do not. 

In the present survey, only 10 owners (under 5%) had structure 

policies only, and so there is very little difference in practice between 

the first and third definitions. Subsequent analysis therefore employs 

the first 'any policy' definition. 

Patterns of possession analysed are those at the time of survey or. 
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in the sites flooded in 1982, immediately prior to the flood. All 

insurance policies held by respondents included flood cover as a standard 

element in a comprehensive policy. In Cardiff in 1979, only 93% of 

structure and 98% of contents policies included flood cover (Welsh 

Consumer Council, no date). 

5.5.3.2 Insurance possession: some hypotheses 

Three hypotheses concerning variations in insurance possession were 

based on the review of the hazard response literature (Sections 5.2 and 

5.3) . 

1) Those who expect to be flooded in the future will be more likely 

to have insurance. 

2) Those who have experienced a flood will be more likely to have 

insurance. 

3) Those who live on floodplains will be more likely to have 

insurance. 

However, any associations between hazard awareness and possession 

will be masked by those who have not made a conscious decision to seek 

flood cover (Section 5.4). Consequently, more general patterns may be 

dominant. 

4) Households in lower socio-economic status groups will be less 

likely to have insurance. This was found in 1970 (Consumer Council, 

1970), and it is possible that lower status households may be less able 

to afford premiums. In addition, an attitude that insurance is 'middle 

class' may exist: it was noted by Weaver (1981) in Cardiff. 

5) Tenants will be less likely to have insurance. This was shown 

by the Cardiff survey (Welsh Consumer Council, no date) and preliminary 

analysis of the Selby data. The Welsh Consumer Council (no date) 

suggested it may Be partially due to confusion over responsibilities, 

but socio-economic status may have an effect (tenants, particularly 
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council tenants, are likely to be lower social status, with the lowest 

disposable incomes). 

6) Pensioners will be less likely to have insurance. This was 

suggested by preliminary analysis of the data from Selby, However, 

social status (and income) may have an effect: it is probable that only 

low income pensioners (relying on state pensions, for example) will be 

more likely to be uninsured. 

These hypotheses are not independent, and some multivariate analysis 

is necessary in addition to bivariate tests of association. At this 

juncture it must be noted that the first hypothesis (flood expectation) 

could only be tested at Tonbridge. Patterns of possession analysed in 

the other floodplains are those existing before flooding, and it would 

be misleading to compare post-flood hazard perception with pre-flood 

actions. 

5.5.3.3 Possession of an insurance policy: variations between sites 

A high proportion of residents in the four floodplains (Selby 85%, 

York 90%, Gillingham 89%, Tonbridge 91%) had at least one insurance 

policy (figure 5.6), and differences can be attributed to two possible 

causes. Firstly, general patterns superimposed onto communities with 

different population characteristics will result in different proportions 

with insurance. Secondly, associations between population characteristics 

and possession may vary between sites. Data from all four floodplains 

may only be amalgamated if it can be shown that the first potential cause 

of variation is dominant. 

There are two reasons why variations in associations between an 

individual's characteristics and insurance possession may exist. 

If a floodplain has a high hazard, a larger overall proportion of 

households may have insurance, and any variations due to individual 

characteristics may be obscured (Kates' (1962) certainty-uncertainty 

hypothesis: Section 5.2). However, flood experience is one of the 

individual attributes recorded: If hazardousness affects possession via 

experience (Section 5.2 and 5.3), the effects of hazard severity can be 

controlled for. If not, there may Be uncontrolled variations in trends 
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between sites. 

There may be regional variations in patterns of insurance possession. 

It was found in 1970 (Consumer Council, 1970) that householders in Wales 

and the south of England were slightly less likely to have property 

insurance than those further north (although other influences such as 

status and tenure were uncontrolled). No more recent data are available, 

and it is possible that the subsequent general increase in insurance 

possession has led to a reduction in regional variation. 

If there are no apparent variations in patterns between the four 

sites it can be inferred that these two factors (or any other) have no 

significant effect, and data amalgamation is possible. 

Associations between socio-economic status, tenure, age and flood 

experience are shown in figure 5.7 (note the indicated categories with 

few observations). Rather than examining the associations themselves, 

this section considers variations between sites. Visual inspection 

suggests that, for a given category (for example 'owners'), the propor-

tions with cover do not vary much between sites. For each category of a 

characteristic (eg 'owners') tau was calculated for the association between 

possession and site. A significant tau shows that, within that category, 

there is a significant association between site and insurance possession, 

and therefore that there are differences between sites. A significant 

association was found only for pensioners, suggesting that the proportion 

of pensioners with insurance varies between sites. This may reflect 

variations in the social status of pensioners (in Gillingham most were 

higher status, in Selby most were lower status). 

The general lack of difference between sites has important impli-

cations, Firstly, it implies that general trends prevail over site-

specific trends, and that hazard severity has minimal effect on aggregate 

patterns of insurance purchase in these areas. This in turn implies 

that all the floodplain data could be amalgamated. 

A similar analysis was performed to examine contrasts between the 

non-floodplain samples (92% in Tonbridge had a policy, compared with all 

surveyed in Gillingham), although small sample sizes, particularly when 
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subdivided, inhibit statistical comparisons. No difference in trends 

between sites were apparent, and so the data were amalgamated. 

In the next section associations between possession and individual 

characteristics are examined for both the floodplain and non-floodplain 

samples. 

5.5.3.4 Possession of an insurance policy; aggregated data 

This section considers first the aggregated floodplain sample, then 

the non-floodplain sample, and finally compares the two. 

Associations between possession and characteristics in the floodplain 

sample (89% of which had insurance) are shown in figure 5.8. Flood experience 

has no effect, implying that those who have experienced floods (and are 

more likely to expect future flooding) are not more likely to have 

insurance. Tau shows significant associations at the 1% level between 

insurance possession and both socio-economic status and tenure, suggesting 

that general patterns override the influence of hazard awareness. Both 

tenants and lower status households are less likely to have insurance. 

Age has very little overall effect, although pensionsers at Selby were 

less likely to have insurance (figure 5.7). The overall association is 

probably therefore influenced by social status. All the associations 

discussed so far are bivariate: multivariate associations (including 

controlling for a third variable) are examined in the next section. 

A larger proportion (96%) of the non-floodplain sample had insurance 

cover, and figure 5.8 shows associations with individual characteristics. 

Insurance possession is again significantly (at the 1% level), using tau 

associated with social status and tenure, although a greater proportion 

of non-floodplain tenants have cover. Thus, there is no evidence to 

suggest that floodplain occupants are morely likely to have insurance than 

those elsewhere. In fact, the lower proportion of floodplain tenants 

with insurance means that a smaller proportion of the floodplain sample 

have cover. 

Floodplain location then, appears to have no effect on insurance 

possession. This, together with the insignificance of hazard experience 

and non-floodplain samples can be combined. Amalgamation into a larger 
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sample would produce larger subcategory totals, which would allow multi-

variate analyses. Before amalgamation it is necessary to ensure that 

there are no differences in patterns, using the procedure employed in 

the previous section. In general, for a given subcategory the proportions 

in and out of the floodplain with cover are not significantly different, 

(figure 5.8), with the exception of tenants. The apparent greater 

proportion of tenants with cover in the non-floodplain areas can be 

attributed to the small sample sizes (28 in the floodplain, and 22 out-

side) . 

5.5.3.5 Possession of an insurance policy: some multivariate analyses 

In this section the effect of a third variable on some of the bi-

variate associations noted above is considered, and the application of 

logit models described. 

A strong association between tenure and insurance possession was 

identified in the previous section. To what extent is this association a 

result of the fact that most tenants (43 out of 50) have a lower social 

status (groups C2 and DE)? If the association between possession and 

tenure was strongly influenced by social status it would be expected 

that very few higher status (AB and CI) tenants would not have insurance. 

However, 2 out of the small total of 7 higher status tenants did not have 

cover, compared with only 1 of the 123 owners. The very small number of 

higher status tenants precludes a statistical test of the association 

between tenure and insurance possession in the higher status subsample. 

Measures of partial association provide an indication of the strength 

of the effect of social status on the relationship between other variables 

and possession. A 'partial' Goodman and Kruskal's tau was calculated 

for the association between possession and tenure, holding social status 

constant. The figure of 0.17 compares with a 'simple' (without holding 

status constant) value of 0.20. Similarly, a partial measure based on 

Kendall's tau b was calculated (-0.41 compared with -0.45), and SPSS 

was used to compute both a partial Goodman and Kruskal's gamma (-0.84) and 

a 'zero-order' gamma (-0.90). These three measures all show that when 
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the effect of social status is controlled, the association between 

possession and tenure is slightly decreased. This implies that social 

status does have an influence (albeit minor), but there is still some 

factor discouraging tenants from buying insurance. 

It was also noted in the previous section that, at the aggregate 

level, pensioners were not less likely to have insurance. In the 

higher status subsample there was little difference between the propor-

tions of pensioners and non-pensioners with cover (100% and 96.8% respec-

tively) . However, in the lower status subsample only 78% of pensioners 

had cover, compared with 87% of non-pensioners (chi-squared does not 

show a significant association). This suggests that while pensioners 

as a whole are not less likely to have insurance, lower status pensioners 

are. 

The remainder of this section is concerned with the application of 

logit models (Section 5.5.1.4) to the insurance possession data, and 

these models are shown in table 5.4. 

Model 1 includes socio-economic status, tensure and age. Comparison 

of the coefficient with their standard errors shows that age has an in-

significant effect on insurance possession, and if it is removed (model 2) 

the goodness-of-fit is only slightly reduced. Status is not quite sig-

nificant, but if it were removed from the model p^ would fall to 78%. 

Both models show that tenure has the greatest influence on insurance 

possession, which supports the assertion that 'tenure' is not simply a 

surrogate index of socio-economic status. 

However, tenure and socio-economic status are related to each other, 

and as a consequence it is difficult to interpret the values of the model 

parameters in an explanatory sense. Nevertheless, the models can be used 

for predictive purposes, and the predicted probabilities of individuals 

with specified characteristics having insurance are shown in table 5.4. 

Contrasts between owners and tenants, high and lower status, and pensioners 

and non-pensioners are emphasised, and table 5.4 effectively summarises the 

findings of section 5.5.3. Less privileged groups in society are less likely to 
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_Zi 
1 - P i 

4.313 - 1.133 STATUSi-0.4267 AGEi-2.599 TENUREi 
(0.649) (0.688) (0.513) (0.539) 

Scaled deviance = 7.751 = 85% 

Model 2 

log^ ^i 4.192 - 1.167 STATUSi - 2.584 TENURE^ 
1-Pi (0.628) (0.685) (0.535) 

Scaled deviance = 8.432 p = 84% 

= Probability of individual i having insurance 

STATUS^ = socio-economic status : higher (AB, CI) 

lower (C2, DE) 

0 

1 

TENURE = tenure 
1 

owner 

tenant 

0 

1 

AGE^ = age non-pensioner = 0 

pensioner = 1 

Standard errors in brackets, P after Wrigley (1977) 

Predicted probabilities 

Model 1 Model 2 

higher status 

lower status 

non-pensioner owner 

" tenant 

pensioner owner 

" tenant 

non-pensioner owner 

" tenant 

pensioner owner 

" tenant 

0.987 

0.847 

0.980 

0.784 

0.960 

0.641 

0.940 

0.538 

0.985 

0.833 

0.985 

0.833 

0.954 

0.608 

0.954 

0.608 

Table 5.4 Possession of an insurance policy: logit models 
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have insurance: least likely of all are pensioner tenants with low social 

status. 

5.5.3.6 Some other factors which may influence insurance possession 

Data on respondents flood awareness and expectation were collected 

at Tonbridge. None cited (without prompting) the existence of a flood 

problem, with traffic (23%) and poor shopping facilities (21%) constituting 

the most commonly perceived problems. When asked, 29% of the total 

sample believed there was no 'flood problem', 26% thought there was, and 

the remaining 45% stated that the flood barrier (section 5.5.1.1) had 

solved any problems. Floodplain occupants were slightly less likely 

to believe there was no flood problem. Association between hazard 

awareness and insurance possession are shown in figure 5.9a (note small 

sub-category totals), and no major trends are apparent: indeed, those 

who believe there is a flood problem are slightly less likely to have 

insurance (reflecting the dominance of more general influences). 

34% of the floodplain sample believed their house could be flooded 

in the future, compared with 13% of the non-floodplain sample. Goodman 

and Kruskal's tau shows a significant (1% level) association between 

expectation and possession in the floodplain: those who believed they 

could be flooded were less likely to have insurance (figure 5.9b). This 

can be attributed again to the dominance of the general patterns of 

insurance possession identified in the previous sections, and further 

supports the assertion (section 5.4.3.4.) that flood perception does not 

influence policy possession. 

In York floodplain properties have been allocated by the Yorkshire 

Water Authority to 6 risk zones based on elevation, for flood warning 

purposes. Flood probabilities have not been attached to zone boundaries. 

The 6 zones were combined into 3 for the present study, (by amalgamating 

the original zones 1 and 2, 3 and 4 and 5 and 6) and figure 5.9c shows 

that insurance possession does not vary with risk zone. 

5.5.3.7 Extrapolation of results 

It has been shown that there appears to be little variation in 
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pattern between the subsamples. Consequently, the total sample can 

(tentatively) be seen as a sample of the whole population. It must, 

however, be remembered that all interviews were conducted in four towns 

with flood problems, and any regional patterns (as observed by the 

Consumer Council in 1970) may not be identified. Differences between 

sample and population characteristics must be considered when extra-

polation is made. If it can be shown that an estimate of one population 

attribute derived from the sample is similar to another independently-

derived estimate, then it is reasonable to assume that other population 

attributes can be estimated from the sample (inference by structural 

analogy; Bunge 1967). 

The British Insurance Association (BIA) publishes the proportions 

of households in the United Kingdom with structure and contents policies, 

using data from the Department of Employment's Family Expenditure Surveys. 

In 1981 it was estimated that 76.5% of all surveyed households had contents 

policies, while 52.3% had structure policies (British Insurance Association, 

1983). 53.1% of the original sample were owners (Department of Employ-

ment, 1981), and the proportion of owners with structure policies is 

therefore 97.4% (ie 52.3/53.7 - assuming no tenants buy structure 

policies). Estimates derived from the questionnaire surveys, weighted 

by tenure, are compared with the BIA estimation in table 5.5 Standard 

errors and confidence limits (Ebdon, 1977) are also shown, and it is 

apparent that the estimate of the proportion of tenants with contents 

cover is least precise (largely due to the smaller sample size). Remem-

bering that the BIA estimates are for 1981, the two estimates are very 

close. Differences in socio-economic status characteristics between the 

present sample and the Family Expenditure Survey have not been controlled 

for, however, because the Family Expenditure Survey employs a different 

classification. Information on national patterns of socio-economic 

status can be obtained from the 1981 Census (Office of Population 

Censuses and Surveys, 1981) and it can be seen that the present sample 

has a higher proportion of higher status individuals than the national 

population (the percentages, with national estimates in parentheses are; 

AB 23,6 (22.2), CI 25.9 (21.3), C2 35.0 (33.4), DE 15.6 (23.1)). This 

suggests that extrapolation from the present survey may lead to slight 

overestimation of national proportions. 
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Contents insurance 

total sample = 263 

proportion of owners with contents cover = 197/213 = 92.5% 

standard error of estimate = /{ (92.5x7.5)/213} = 1.805 

95% confidence limits around estimate 88.96 - 96.04 % 

proportion of tenants with contents cover = 32/50 = 64.0% 

standard error of estimate = /{(64x36)/50} = 6.788 

95% confidence limits around estimate 50.70 - 77.30 % 

National estimates of tenure: 53.7% owners, 46.3% tenants 

estimated proportion of households with contents cover = 

0.925 X 53.7 + 0.64 X 46.3 = 79.3% 

BIA estimate 76.5% 

Structure insurance 

owners only. 

proportion of owners with structure cover = 207/213 = 97.2% 

standard error of estimate = /{(97.2x2.8)/213} = 1.130 

95% confidence limits around estimate 94.98 - 99.42% 

BIA estimate 97.4% 

Table 5.5 Insurance possession: Comparison with BIA estimates 
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5.5.3.8 Reasons for not having an insurance policy 

A total of 34 respondents had either no insurance at all or structure 

cover only. Twelve did not express a reason for not having cover, and of 

the rest, 9 (41%) claimed they could not afford it. 6 (27%) had only 

recently moved in and had not yet bought insurance, while a further 

5 (23%) 'had not got round to it' (in some cases despite having lived 

in the house for a number of years). One respondent lived in furnished 

rented accommodation, and one other would not buy insurance as a matter 

of principle: she could not buy flood cover in York in 1946, and has 

refused all subsequent advances by insurance companies (particularly one 

made after the 1947 floods). 

None of those without full cover claimed that they did not expect 

to suffer a loss. This further supports the assertions made above that 

flood experience and awareness do not appear to influence insurance 

possession, whilst general influences - particularly expense - are more 

important. 

5.5.3.9 Insurance possession: summary 

The findings of this section do not support any of the hypotheses 

relating insurance possession to hazard perception (Section 5.5.3.2). 

Instead, the evidence suggests the dominance of general trends, with 

lower status individuals and tenants being less likely to have insurance. 

The sixth hypothesis - that pensioners are less likely to have insurance -

is not supported by the aggregated data, but appears to hold for Selby. 

5.5.4 New-for-old policies 

Holders of contents policies can have either 'indemnity' policies 

(where a deduction is made for 'wear and tear') or 'new-for-old' policies 

(which provide for replacement of items damaged, without deductions for 

wear and tear, but cost more). Obviously, those with a new-for-old 

policy will be better able to recover from financial loss, but will have 

paid more for their cover. 

A total of 229 respondents had contents policies. Eleven (in the 
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protected area at York) were not asked if they had new-for-old policies, 

and one did not reply. Of the remainder, 106 (49%) had new-for-old 

policies, 57 (26%) did not, and the rest did not know. Most of those 

who did not know had not been flooded in 1982, and so had not made a 

claim. A large number of respondents could not answer without further 

prompting, and some possibly guessed at the answer. 

The proportions of those with contents policies with and without 

new-for-old cover are shown in figure 5.10, and vary from 39% in Selby to 

85% in Tonbridge (those who did not know are excluded). These propor-

tions are higher than that found in Cardiff in 1979 (Welsh Consumer 

Council, no date), where only 24% of owners had new-for-old policies. 

This difference is perhaps related to the steadily increasing number of 

new-for-old policies in force, due to continued promotion of such policies 

by the insurance industry. For a given subcategory there is considerable 

variation in proportions with new-for-old policies between floodplains, 

suggesting that individual characteristics (such as tenure and social 

status) do not have a strong influence. The amalgamated floodplain data 

show no significant trends (using Goodman and Kruskal's tau), although 

there is a slight tendency for lower status individuals and tenants to 

be less likely to have a new-for-old policy. Similar patterns are found 

in the non-floodplain sample, although a greater proportion (77.8% compared 

with 61.4%) have new-for-old policies. In the amalgamated sample the 

same generally weak associations emerge. 

Two logit models are shown in table 5,6. Age has very little in-

fluence on the possession of a new-for-old policy, and the parameters of 

neither status nor tenure are significant. The models, however, show 

that lower status individuals and tenants are less likely to have new-

for-old policies, and this is illustrated by the predicted probabilities 

(table 5.6), 

Holders of new-for-old policies are best prepared for recovery 

from flood loss, and it is therefore of interest to estimate the propor-

tion of contents policyholders who have new-for-old cover. The British 

Insurance Association were unable to provide a national estimate, and so 

an attempt was made to estimate this proportion from the present sample 

(based on the implications of section 5.5,3.7). 67,1% of owners with 
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Model 1 

logg 0,9583 - 0.4598 STATUS 

1-P (0.253) (0.3501) 
0,2223 AGE. - 0.489 TENURE. 
(0.3653) ^ (0.5084) ^ 

Scaled deviance = 4.977 = 46% 

Model 2 

logg 0.8964 - 0.4607 STATUS. 
1-P (0.2298) (0.3496) 

0.5041 TENURE, 
(0.3072) ^ 

Scaled deviance = 5.344 42% 

= Probability of individual i having a new for old policy, given 

that he has a contents policy. 

STATUS. = socio-economic status; higher (AB,C1) = 0 

lower (C2,DE) = 1 

AGE = age non-pensioner = 0 

pensioner = 1 

TENURE. - tenure owner 

tenant 

0 

1 

Standard errors in brackets. p after Wrigley (1977) 

Predicted probabilities 

Model 1 Model 2 

higher status 

lower status 

non pensioner 

pensioner 

non pensioner 

pensioner 

owner 

tenant 

owner 

tenant 

owner 

tenant 

owner 

tenant 

0.723 

0.615 

0.676 

0.561 

0.622 

0.502 

0.569 

0.447 

0.710 

0,597 

0.710 

0.597 

0.607 

0.483 

0.607 

0.483 

Table 5.6 Possession of a new-for-old policy: logit models 
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contents cover had new-for-old policies, compared with only 50% of the 

20 insured tenants. If these proportions are weighted according to the 

proportion of owners and tenants in the national population (Department 

of Employment, 1981), an estimate may be made: 

proportion of new-for-old policies = 53.7 x 0.671 + 46.3 x 0.50 

= 59.2% 

Therefore approximately 60% of contents policies in Britain include 

new-for-old cover (although tke estimate is based on a small sample of 

those who knew their policy type), suggesting that just under half of 

insured flood victims will not receive full reimbursement of their 

losses (irrespective of underinsurance). 

5.5.5 Insurance after a flood 

5.5.5.1 Underinsurance 

An individual is underinsured if the value of his insurance is not 

sufficient to cover the total value of his insured possessions. Some 

companies will pay underinsured policyholders up to the sum insured, 

while others adopt a policy of 'averaging', whereby payments are scaled 

according to the degree of underinsurance. If an underinsured policy-

holder has a new-for-old policy, some companies will make a deduction for 

wear and tear for older damaged items. Underinsurance was found to be a 

problem in Cardiff after the 1979 flood, when over half of the owners 

who had not been paid in full believed they were underinsured (Welsh 

Consumer Council, no date). 

In Selby claimants were asked how much they had claimed, and then 

how much was paid by their insurance company. However, it became apparent 

that the size of the claim was related more to the loss adjuster's advice 

than the actual damage incurred, and could not be compared with payments 

to assess the degree of underinsurance. In York and Gillingham respondents 

were asked first how much damage was caused, and then (several questions 

later) , how much the insurers paid. However, the damage figure quoted 

was in most cases the sum claimed from the insurance company, and was 

not equivalent to 'real' damage. 
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Consequently, objective assessment of the amount of underinsurance 

was not possible. However, all 108 claimants were asked if they thought 

they had enough cover at the time of flooding. Although this provides 

only a subjective estimate of underinsurance, it constitutes the best 

index available. 

Twenty-five claimants (23,1%) believed they were xuiderinsured, and 

figure 5.11 shows considerable variation between sites. There is a 

slight tendency (chi-squared is insignificant) for those who have been 

flooded before to be less likely to be underinsured: these will already 

have encountered problems of underinsurance. 

It is probable that the estimate of the proportion of underinsured 

obtained in this survey is an underestimate. In Cardiff it was observed 

that several respondents were satisfied with very small payments (Welsh 

Consumer Council, no date), and one respondent in Gillingham believed he 

was not underinsured, despite having only two-thirds of his claim paid. 

The British Insurance Association was unable to provide national estimates 

of underinsurance, and the estimate of approximately a quarter of policy-

holders suffering from underinsurance obtained from the present sample 

must be extrapolated only with caution, owing to the variability shown 

in figure 5.11. 

5.5.5.2 Changes in insurance coverage 

The experience of flooding led some households to improve their 

insurance cover. 

Six of the 9. flood victims with a structure policy only have since 

bought a contents policy. However, only 7 of the 15 with no policy at 

all have bought cover. Higher status households without full cover are 

more likely to have since bought a policy (figure 5.12): lower status 

households who could not afford a policy before could less afford one 

after the flood. The purchase of a new policy by only approximately 

half of those without full cover neither supports nor refutes the 

hypothesis that flood experience influences purchase. 

Only 16 (36.4%) of the 44 flood victims with indemnity contents 
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policies have since bought a (more expensive) new-for-old policy 

(figure 5.13), suggesting that experience has little influence on the 

decision. Tenants (there are, however, only 6), and pensioners are less 

likely to change policy type, and those who believed they were under-

insured were more likely to do so (although only 56.2% did). The amount 

of damage experienced had no obvious effect, although this may be due to 

difficulties in categorizing damage estimation. 

All 108 claimants were also asked if they had increased insurance 

cover after the flood,and only 18 (16.7%) had done so. Unsurprisingly, 

those who believed themselves to be underinsured were more likely to 

have increased cover, (although only 11 (44%) did, compared with 

7 (8.4%) of those who did not consider themselves underinsured). In 

Cardiff a far higher proportion (79%) of owners claimed to have increased 

cover - implying more widespread underinsurance. 

5.5.5,3 The insurance service 

All 108 claimants were asked how long it took for all claims to be 

settled. Structure claims, involving redecoration, generally took 

longer to be paid. Excluding the 16 who could not either remember or 

specify a time in months, the times taken to pay claims are shown in 

table 5,7, along with data obtained in Cardiff (Welsh Consumer Council, 

no date). Approximately half of claimants were paid within one month, 

but one claimant had still not been paid by the time of the survey in 

May 1983 - 16 months after being flooded. Claims appear to have taken 

longer to settle in the three communities in this survey than in Cardiff. 

One resident opined (without prompting) that the insurance company 

response time was very good, even though they took over four months to 

settle the claim. Only one person had reopened a claim after initial 

settlement, and several in York asserted that their company had required 

them to state that there would be no further claims. 

The claimants were also asked if they were satisfied with the 

insurance service as a whole. The majority (88, or 81.5%) were satisfied, 

although a survey closer to the event may have discovered a greater 

degree of dissatisfaction. Six of those dissatisfied did not express 

a reason, 8 claimed the service was too slow, and the remaining 6 com-

plained of 'haggling' with either the loss adjuster or insurance company. 
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months 

0 - 1 

1 - 2 

2 - 6 

6 + 

total 

percentage 

55.4 

17.4 

21.7 

5.4 

92 

CARDIFF 

percentage 

55.3 

29.4 
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2.4 

total = 89 

Excluding those who did not know. Cardiff data 

refers only to owners (Welsh Consumer Council, no date) 

Table 5.7 Time taken to settle claims 
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On the whole respondents claimed to have received satisfactory 

(though not necessarily good) service. Contrary to the experience of 

Cardiff, an attitude among insureds that they should not expect to 

receive full reimbursement was not found, although some claimants 

appeared to accept a long wait before settlement, and relatively low 

payments. 

5.5.6 Problems faced by respondents seeking flood cover 

All 242 respondents who had either full cover at the time of 

flooding (orsurvey), or had bought a policy since being flooded were 

asked if they had experienced difficulties getting flood cover, or had 

had to pay more. 

Four respondents had to pay a higher excess (three in York and 

one in Gillingham), ranging from £60 to £500, and one York respondent 

claimed to pay higher premiums. Seven respondents (four in York, and 

one each in Selby, Gillingham and Tonbridge) claimed to have experienced 

difficulty either buying or renewing a policy. In some instances 

companies refused to give cover, while in others they wanted higher 

rates. Six of the 7 managed to find a company willing to include flood 

cover at no extra cost. 

Although the proportion experiencing difficulties in obtaining 

flood cover is small (4.5% of those with a policy), it is higher than 

implied by the insurance companies (chapter 4). No pattern is evident, 

and in all the cases noted above neighbours in virtually identical 

locations to those refused cover or charged a higher excess had experienced 

no difficulties at all. 

No respondents reported an increase in premiums after the flood due 

to the flood risk, although those with increased cover obviously had 

higher premiums. This contrasts with the situation in Cardiff, where 

more owners (86%) reported an increase than had purchased increased 

coverage (79%:, Welsh Consumer Council, no date). 
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5.5.7 Insurance and loss prevention 

5.5.7.1 Emergency actions 

In section 5.2 it was noted that emergency actions are the most 

preferred individual response to flood, and it was reported in Chapter 2 

that Insurance may discourage emergency actions. 

Respondents affected by flooding in York, Selby and Gillingham 

were asked if they had taken emergency actions (one in Gillingham did not 

reply). In York and Selby 92.5% and 80.5% respectively took action, 

compared with only 29.6% in Gillingham, There was very little warning 

of the Gillingham flood, and 9 of the houses flooded were bungalows. 

The data do not support the suggestion that those with insurance 

are less likely to take emergency actions: 76.7% of policyholders took 

action, compared with 73.3% of those without a policy. In addition, 

Penning-Rowsell et at (1978) observed that only one out of 50 respondents 

who had not heeded a flood warning cited insurance as the reason. 

Whilst there was no evidence (observable at the aggregate scale or 

anecdotal) that insurance discouraged emergency actions, several res-

pondents alleged that neighbours had taken advantage of the floods to 

get old items replaced. It was claimed that they deliberately left 

items within reach of floodwaters, and in some cases that they had actually 

put items at risk, in order to claim on the insurance. Of course, no 

respondents admitted to doing this themselves. 

5.5.7.2 Premium reductions and loss mitigation 

It was also noted in chapter 2 that premium reductions could be 

offered to encourage the adoption of more permanent means to minimize 

damages. 

Floodplain residents in Tonbridge with insurance were asked if they 

would adopt (unspecified) measures to reduce flood damages if lower 

premiums were offered. Excluding tke three who did not know, 27 (73%) 

would not, 8 C21.6%) would, whilst the remaining 2 (5.4%) might. 
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Premium reductions in themselves, then, would apparently have 

relatively little effect on the adoption of measures to reduce damages. 

The main reason for not adopting measures - cited by 16 of the 27 - was 

that 'nothing could be done'. It was claimed that water entered damp 

courses via air bricks, and rose up through floorboards (a similar 

flooding mechanism was cited in York and Selby). Traditional flood-

proofing measures, such as sandbags and door seals, are of little use, 

and air bricks cannot be permanently sealed (this would lead to damp 

problems). However, air bricks could be raised, or shields could be 

prepared (the one respondent in Gillingham who had done this unfortunately 

did not have time to install them). Very few people were aware of such 

actions, or of the possibility of elevating possessions and fittings. 

This lack of awareness of potential measures to minimise damages 

implies that if companies were to offer lower premiums, they would also 

need to provide technical advice (interestingly, none of those who said 

they would adopt flood-proofing measures know what they would do). 

5.5.8 Flood insurance and floodplain management: some final considerations 

5.5.8.1 Compulsory flood insurance 

All respondents in Tonbridge were asked 'what would you think of a 

law requiring all people who live in flood areas to have flood insurance?'. 

The 76 with an opinion were split evenly between those believing such 

a law fair and unfair. Some strongly supported the idea of a law, while 

others thought, more cautiously, that it was fair 'on balance'. Several 

respondents noted that people did not choose to live in flood areas 

(particularly council tenants), and so should not be forced to buy 

flood insurance. A number of people claimed that it was an individual's 

own decision whether he bought insurance. 

Attitudes were unrelated to individual characteristics (figure 5.14), 

although there was a slight tendency for lower social status individuals 

to believe compulsory insurance to be fair. 

In summary, then, opinion in Tonbridge was divided over compulsory 

flood insurance. However, objectors tended to be more 'fervent' in their 

opposition than supporters were in their support. 
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5.5.8.2 Variable flood insurance rates 

Flood insurance rates for private property in Britain do not vary 

with risk zone (chapter 4). Harding and Parker (1976) wrote that: 

from the householder's standpoint, should he wish 

to obtain flood insurance, the basis for premium 

calculation tends to be rather unsatisfactory 

because premiums are not sensitive to local variations 

in risk (p27) 

To test this assertion, respondents in Tonfaridge were asked if those 

in flood areas should have to pay more for their insurance. Of the 75 

who expressed an opinion, 46 (61.3%) said insurance should cost the same 

everywhere, while only 29 (38.7%) thought that occupants of flood areas 

should pay more. Several of the latter group were not strongly supportive, 

as they added the rider 'it is only fair really'. As with regards to 

compulsory insurance, several respondents stated that people did not 

choose to live in flood areas, and therefore should not be expected to 

pay more. 

Floodplain occupants, tenants, pensioners and those with flood 

experience were more likely to believe that insurance should be the 

same for all (figure 5.15). However, neither chi-squared (valid for all 

except the association with experience) nor Goodman and Kruskal's tau 

were significant. 

It seems, therefore, that there is little support for Harding and 

Parkers' (1976) assertion, although the sample upon which this is based 

is small. 

5.5.8.3 Higher premiums as a disincentive to floodplain occupance. 

It was observed in chapter 2 that higher insurance premiums could 

in theory be used to discourage people from moving to or staying in the 

floodplain. 

All floodplain occupants with insurance in Tonbridge were asked 
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if higher premiums would discourage them from living on the floodplain. 

Two were not sure, and 32 of the 38 with an opinion (84.2%) stated that 

higher premiums would not discourage occupance. Of the remaining 6, 

2 said they would probably be discouraged, 3 claimed the response would 

depend on how much higher the premiums were, and 1 said that significantly 

higher premiums would definitely have discouraged him from moving onto 

the floodplain. 

It would be expected that those who were aware of the flood 

problem would be less likely to be discouraged by higher premiums. 

However, those who believe they could be flooded in the future were more 

likely to see higher premiums as a disincentive (significant at the 5% 

level using Goodman and Kruskal's tau), as (to a lesser extent) were 

those with prior knowledge of flood problems. In addition, lower status 

households were slightly more likely to be discouraged by higher premiums. 

These conclusions, of course, are influenced by the small sample size. 

In general, it appears that very few people claimed that higher 

premiums would influence their decision to live on the floodplain. The 

majority of floodplain occupants (68,2%) did not know their home was 

flood-prone before moving in, and several stated that if they had known 

they would not have moved. Higher premiums might perhaps have drawn the 

flood threat to their attention. Awareness of the flood threat, however, 

does not mean that all prospective inhabitants would avoid the flood-

plain: 31.8% of floodplain inhabitants in Tonbridge claimed to have 

had prior knowledge of the threat to their home. 

5.6 CONCLUSIONS 

The possession of flood insurance in Britain cannot be seen as 

indicative of purposeful response to hazard, because flood cover is 

included in all comprehensive household policies. Consequently, it is 

difficult to apply the model of adjustment adoption developed by Kates 

(1971), and the literature on the decision to purchase flood insurance 

emanating from the United States. 

Within a society some groups are more vulnerable than others to 

hazard impact. Hewitt (1983) and Susman et a1 (1983) have emphasised 
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these variations in vulnerability at the global scale, and Geipel 

(1982) observed the differential impact of an earthquake in northeastern 

Italy. Parker and Penning-Rowsell (1982) asserted that low and fixed 

income groups in British floodplains were more vulnerable to the flood 

hazard than higher income groups. Such individuals (particularly the 

elderly, single and infirm) may be less able to respond to flood warnings 

and, as a group, are typically less able to use political pressure to 

reduce their vulnerability. They may be 'poorly-connected', inarticulate 

and ignorant about their rights and institutional responsibilities, in 

contrast with higher status individuals. Parker and Penning-Rowsell 

(1982) also noted that higher status groups were more likely to be well 

insured, and better able to recover financially from a flood. This is 

supported by the data obtained from the present surveys. There is a 

definite trend for lower status individuals and tenants to be less likely 

to have insurance cover (table 5.4), and evidence (particularly from 

Selby) that fixed-income pensioners are less likely to be insured. Such 

individuals are also less likely to have new-for-old policies, although 

underinsurance does not appear to be strongly related to individual 

characteristics. The data therefore suggest that those groups in 

society most vulnerable to the flood hazard - the elderly and low paid, 

for example - are least likely to be able to recover financially. The 

data also show that hazard severity, awareness and experience have 

minimal effect on insurance possession, and that the same general 

(nationwide) trends apply in all the surveyed communities. 

Following the floods, only half of those without full cover bought 

a policy, and an even smaller proportion changed to a new-for-old policy. 

This further supports the contention that flood experience has little 

influence on possession, and that wider influences - particularly 

expense - are more important. 

Approximately a quarter of those who claimed for flood damages 

believed themselves to have been underinsured. The close approximation 

of some sample attitudes (such as the proportion with insurance) to 

national patterns suggests that the sample may be reasonably representa-

tive of the national population. Consequently, the estimate of the 

proportion underlnsured may be (cautiously) extrapolated to the population 

as a whole. 
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It has been found that a very small minority of floodplain occupants 

either experience difficulty purchasing flood cover, or had to pay higher 

premiums or a higher excess. Possession of an insurance policy has no 

effect on the adoption of emergency responses to flooding (although there 

is evidence to suggest that some policyholders take advantage of floods 

to renew some possessions), and results from Tonbridge suggest that 

premium reductions would not greatly encourage the adoption of flood-

proofing, primarily because of a lack of awareness of potential measures. 

Finally, evidence from Tonbridge implies uncertain support for compulsory 

insurance, opposition to higher premium rates in flood areas, and that 

high rates would probably be ineffective in discouraging floodplain 

occupance. 
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Chapter 6 

Flood relief and flood insurance 
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6.1 INTRODUCTION 

Flood relief is a very broad term, and in its most general sense 

includes any assistance provided to flood victims during or after a flood 

event. Such aid may be in the form of money, labour or goods (the vast 

majority of international flood relief, for example, is in the form of 

items such as clothing and food). This chapter is primarily concerned 

with the relationships between flood insurance and flood relief, and will 

therefore concentrate on an analysis of financial assistance to flood 

victims. In particular, attention will be focussed on aid to promote 

long-term recovery rather than on short-term emergency financial assistance. 

It is also important to make a distinction between aid to individual 

flood victims and aid to local authorities. Assistance to local 

authorities is often extended to allow restoration of public facilities 

and reimbursement of emergency expenditures, but since this thesis as a 

whole concentrates on insurance as a form of financial assistance to 

individuals, this chapter is concerned solely with aid to individual 

floodplain occupants. 

A broad introduction to types of financial assistance to disaster 

victims is presented in Section 6.2, and Section 6.3 considers detrimental 

effects the provision of flood relief may have on flood loss potential. 

Section 6.4 introduces the factors influencing the economic consequences 

to both managers and participants in relief and insurance programmes. 

The bulk of this chapter, however, is concerned with the provision of 

financial flood relief in Britain (Section 6.5). Types of relief funds, 

the role of central and local government, and allocation criteria are 

all addressed, and features of flood relief funds are illustrated with 

the aid of two case studies. Finally, some broad conclusions are drawn 

regarding the relationship between flood insurance and flood relief in 

Britain. 

6.2 FINANCIAL ASSISTANCE TO FLOOD VICTIMS 

Financial assistance to Individual flood victims (excluding 

insurance) can be classified by awarding body (public subscription fund 

versus government programme) and generic type (loan or grant). 
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Public subscription funds are generally organised by charities or 

community leaders, and rely on donations from the public for their income. 

Such funds fall into two broad classes. Firstly, a fund may be permanently 

constituted and provide relief following any disaster. The Red Cross, 

Salvation Army and many church organisations, for example, maintain 

disaster funds (Butler et at, 1981; Sorkin, 1982) which may be called 

upon at any time. In contrast, the second group comprises funds which 

are created to provide assistance for a specified disaster event. The 

major disadvantage of such a fund is that its organisation and structure 

must be determined hastily, and before the total amount available for 

distribution is known (Butler et at, 1981). Assistance from public 

subscription funds - particularly those established to deal with a 

specific event - is most likely to take the form of a grant. Loans 

require more complicated and longer-term administration. 

Public assistance programmes managed by government agencies and 

funded from government finances, however, can provide both grants and 

loans, or a combination of the two. Loans can be provided at rates lower 

than those prevailing in the private loan market. Any public assistance 

programme should be based on the principle of equity (General Accounting 

Office 1980), which dictates that similar cases be treated alike, and 

furthermore that disaster victims should bear their fair share of losses 

(although problems of definition make it difficult to apply this 

principle in practice). Also, those most in need (with the greatest 

proportional losses, or the highest loss relative to ability to recover) 

should receive the most assistance (General Accounting Office, 1980). 

No analytically appropriate formulae exist for determining 'fair shares' -

both between victims themselves and between victims and society at large -

and such a determination must be a value judgement based on political 

considerations (General Accounting Office, 1980). 

The structure of public disaster assistance in the United States 

has been well documented (Dacy and Kunreuther, 1969; Kunreuther, 1973; 

Sorkin, 1982), and consequently in the final part of this section a brief 

review of American programmes Cwith particular reference to assistance to 

individual property managers) is presented. Prior to 1950 federal aid 

was only available after a disaster following a specific appeal. 
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Legislation in 1950 was primarily concerned with assistance to state and 

local governments, but did provide for aid to individuals via the American 

Red Cross. The 1950s saw a series of minor amendments, but the 1964 

Alaskan earthquake triggered major changes (Dacy and Kunreuther, 1969). 

Most importantly, the Small Business Administration (SBA) was authorised 

to provide subsidised loans to occupants of damaged private and commercial 

buildings (disaster loans had been provided to farmers by the Farmers 

Home Administration (FHA) since 1918: Sorkin, 1982). Legislation passed 

following Hurricane Betsy in 1965 introduced the concept of 'forgiveness', 

whereby a portion of an SBA loan could be written-off after a certain 

amount had been paid. Further legislation in 1966 made subsidised 

disaster loans permanently available, and the Disaster Relief Act of 1969 

established forgiveness as a feature of all SBA disaster loans. Legis-

lation in 1970 and 1974 had little major effect on SBA programmes. 

From 1953 to 1972 SBA disaster loans were provided at an Interest 

rate of 3% (commercial victims had at times to pay more)(Sorkin, 1982). 

Rates were reduced to 1% in 1972, rose to 5% in 1973, and were set back 

to 1% in 1974. Following a period at which rates were related to market 

rates, rates were again reduced in 1979 to 3%. The Reagan Administration, 

however, subsequently increased SBA rates in order to match market rates 

much more closely, although an amendment lowered the rates again slightly 

in 1982. 

SBA loans constitute the major source of financial assistance for 

private and commercial disaster victims, and are only available for un-

insured losses. The maturity of a loan is based on the applicant's 

ability to repay, but may not exceed thirty years. 

The links between federal disaster assistance and the NFIP were 

noted in chapter 3. Disaster victims in the 100-year floodplain in 

communities participating in the NFIP must buy flood insurance to be 

eligible for aid, and if reconstruction costs exceed 50% of the pre-

disaster value of the property, the structure must be rebuilt in accordance 

with floodplain regulations. Occupants of the 100-year floodplain in 

non-participating communities cannot obtain an SBA disaster loan followiiig 

a flood disaster, although relief is available following other types of 

event. 
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Federal disaster relief is only available in tlie United States after 

a disaster declaration, and three basic types of declaration may be made. 

Firstly, the President can declare a 'major disaster', and such a de-

claration allows the full range of assistance for both public and private 

losses. A declaration of an 'emergency' by the President enables the 

provision of less wide-ranging assistance. Both the SBA and FHA may 

themselves declare an event to be a 'disaster', and thus provide disaster 

loans. There is, therefore, a hierarchy of disaster declarations, and 

unlike aid to public agencies, SBA and FHA assistance is available 

following any disaster declaration. Sorkin (1982) attributed part of the 

increase in federal disaster relief expenditure in the 1960s and 1970s to 

an increasing number of SBA disaster declarations, particularly for 

flood events. 

This section has introduced the basic types of flood assistance, and 

has reviewed the structure of flood relief in the United States. The 

next section considers the effect that flood relief may have on floodplain 

occupance. 

6.3 DISASTER RELIEF AND FLOOD LOSS POTENTIAL 

It was suggested in Chapter 2 that the availability of flood in-

surance might encourage occupation of hazardous areas and discourage the 

adoption of measures to reduce damages. Flood relief, which also guarantees 

reimbursement in the event of loss, may have a similar effect. Indeed, 

the effect may be even greater, since unlike the purchaser of insurance, 

the recipient of disaster relief pays nothing before suffering loss (if 

the relief takes the form of a grant there are no payments after the flood 

either). The ready availability of public relief - particularly subsidised 

loans or grants - may therefore encourage a developer to gamble on a flood-

plain location (White, 1945; General Accounting Office, 1980). Similarly, 

the presence of flood relief may influence the adoption of measures to 

reduce damages. White (1945) observed that relief'tends to discourage 

readjustment to the flood hazard at private expense... inasmuch as they 

involve an immediate expenditure of private funds whereas public relief 

may cover all or part of future losses' (pl99). 
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A public disaster programme should therefore be based on the principle 

of efficiency CGeneral Accounting Office, 1980), and a programme is 

'efficient' if it minimises incentives to use hazard-prone areas. The 

three generic forms of financial assistance (grants, loans and insurance) 

have different efficiency implications. Disaster grants provide no dis-

incentive at all to floodplain occupance, and are thus the least efficient. 

Insurance is the most efficient because floodplain occupancy has a cost 

regardless of loss experience (General Accounting Office, 1980). Although 

recipients of loans pay nothing before suffering loss, the possibility of 

payment in the future means that loans are more efficient in minimising 

incentives to use hazardous areas than grants. 

Finally, the principle of equity noted in the previous section states 

that those victims suffering the greatest proportional loss should receive 

the most assistance. Whilst this is correct from a welfare viewpoint, it 

means that those in more hazardous areas will receive the greatest 

assistance, and may perpetuate inefficient Ideational decisions (General 

Accounting Office, 1980). This problem can be countered by imposing re-

construction conditions on any disaster relief assistance payment, 

6.4 ECONOMIC ASPECTS OF PUBLIC RELIEF AND INSURANCE 

The relative economic cost to both a government and beneficiaries of 

public (government-managed) flood relief and flood insurance depends on 

many factors, including interest rates, insurance rates and loan maturities. 

This section provides an introduction to these influences on the costs of 

grants, loans and insurance. 

By definition, recipients of grants pay nothing in return for 

assistance, and consequently the total cost of a grant programme (equal 

to the sum of grants awarded plus administrative costs) must be borne by 

the agency awarding the grants, and thus the taxpayer at large. The full 

cost to the government of a grant programme can be interpreted on the 

returns which would have been obtained if the funds given as grants had 

been used more 'constructively' - to construct roads or hospitals, for 

example. 

It is much- easier to define the costs to both recipients and the 
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government of a disaster loan programme. In general terms, the cost of 

a loan to an individual is dependent upon the sum borrowed, the rate of 

interest and the maturity (duration) of the loan. Loan costs may also 

be influenced by taxation provisions (in the United States, for example, 

disaster loans are subject to tax relief: Sorkin, 1982), but the exact 

effect of such provisions will of course depend on the tax structure in 

force. The cost of a loan (excluding taxation benefits) is equal to the 

cost of repaying that loan, and can be expressed as the value of re-

payment costs in the year in which the loan was given (Rettger and 

Boisvert, 1979): 

N 
C* = (LN) [ ] [ l ] (6.1) 

l-(l+i)-N K=1 (1+r) K 

where N is the period of the loan (maturity), i is the lending rate, 

r is the commercial borrowing rate, and LN is the loan principal. Three 

different conditions exist, depending on the relative magnitudes of i and 

If the lending rate i is equal to the commercial borrowing rate r 

(which would result if the loan was obtained from a private lending 

institution) it can be shown that the present value of repayment costs 

C* equals the loan principal LN. This implies that the recipient of the 

loan pays a sum (over a long period) equal to the present value of the 

assistance given after the flood, and thus receives no subsidy. 

The second situation arises where the loan rate i is less than the 

commercial borrowing rate r, but greater than the government borrowing rate 

g. Under these conditions the cost to the recipient of the loan C* is 

less than the loan principal LN, and thus the recipient is receiving a 

subsidy: he pays less for his loan than he receives. However, because 

the lending rate 1 is greater than the government borrowing rate g there 

is no government subsidy. 

If the loan rate 1 is set below the government's cost of borrowing 

g, explicit costs to the government are created (Settler and Boisvert, 

1979), The government loan subsidy cost, again discounted over the life 

of the loan, is equal to: 
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S_ = (LN) 
u 

- [ ^ ] [ Z 
l+(l+i)-N K=1 (l+g)K 

(6.2) 

It is of course possible for part of a loan to be given as a grant, 

and the basis of the loan cost calculations could then be (LN-F), where 

F is the size of the forgiveness grant. The quantity F constitutes an 

extra subsidy. 

An insurance programme must be costed in a very different manner. 

Policyholders pay insurance premiums annually, regardless of loss ex-

perience, and the subsidy they receive is equal to the difference between 

average annual damages (chapters 2 and 7) and premiums. The cost to the 

government of flood insurance is the difference between flood costs 

(i.e. insurance payments plus administrative costs) and premium receipts. 

In the long term, income from premiums equal to average annual damages 

would correspond to claims payments. 

It is impossible to compare analytically the costs to either 

recipients or the government of grants, loans or insurance (even after 

assuming maturity period, interest rates, insurance rates etc), because 

these costs depend on flood loss experience. Over a period of 20 years 

an insurance policyholder will pay 20 times the annual insurance premium, 

but the amount paid by the recipient of a loan would depend on when (or 

if) he suffered loss. Consequently, the economic consequences of various 

public relief and insurance programmes can be explored only by simulating 

flood loss experience, Rettger and Boisvert (1979) simulated 25 sets of 

30 year flood records for Binghamton and Endwell, New York, and for each 

run determined flood losses and hence loan, grant and insurance costs. 

Their conclusions (that subsidised loan costs for recipients were 

approximately a fifth of insurance costs, and hence loans were probably 

more attractive to floodplain occupants than Insurance) depend totally, 

of course, on their choices of insurance and interest rates (governed by 

NFIP and SBA policy), and it must be noted that the study was based on 

a very limited number of simulations. Nevertheless, the methodology 

adopted is of general applicability. 
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Sections 6.2, 6.3 and 6.4 have briefly introduced some of the prin-

ciples and problems of flood relief programmes. The remainder of this 

chapter is concerned with flood relief in Britain, and in particular its 

relationship with flood insurance. 

6.5 FLOOD RELIEF IN BRITAIN 

Financial flood relief in Britain is provided primarily by public 

subscription funds created in the aftermath of a flood event, and this 

section is concerned with the structure of such funds. Social security 

payments can also be made to flood victims (Relph, 1968), but these grants 

are generally small and are intended for short-term relief. Following 

flooding in Cardiff in December 1979, for example, approximately £30000 

was paid to 960 households (House of Commons, 1979-1980a), with an 

average payment of just over £31. Such assistance is not considered 

further in this chapter, as it is intended only to meet emergency require-

ments of householders, rather than providing for longer-term recovery, 

and does not constitute a major source of financial assistance to flood 

victims (Relph, 1968). 

The section begins by considering the types of flood relief funds 

which have been established in Britain, and in Section 6.5.2 the roles 

of central and local government are examined. Methods used to distribute 

assistance to flood victims are discussed in Section 6.5.3, and case studies 

of relief funds established in York and Selby are presented in Section 

6.5.4. 

6.5.1 Types of financial flood relief in Britain 

Public subscription funds for flood relief have a long history in 

Britain. Smith and Tobin (1979) reported the establishment of a fund in 

Carlisle in 1809, and an appeal launched after the Great Till Flood in 

Wiltshire in 1841 raised £4000 (Cross, 1967). 

It is useful to distinguish funds raised at the national level 

from those raised at a more local scale (Relph (1968) also drew a distin-

ction between 'local' and 'regional' funds). Local funds are organised 

in the area which has suffered loss, although appeals for money may be 



-217-

made nationally. Such funds are generally established by community 

leaders, and in many cases have the local mayor as a figurehead. Only 

rarely are subscription funds managed directly by public bodies (Bristol 

Corporation administered the Bristol flood relief fund in 1968: Penning-

Rowsell and Chatterton, 1977), although in many instances the local council 

will provide expertise and technical support to fund managers, 

A large but unknown number of local and regional flood relief funds 

have been established, and perhaps the best known is that created after 

the Lynmouth flood in 1952 (Delderfield, 1953). At least 31 funds 

provided assistance to flood victims after the widespread flooding in 1960 

(House of Commons, 1960-1961c), and some of these were themselves formed 

by the amalgamation of several funds. Eight funds, for example, were 

combined to form the Devon and Exeter fund (Relph, 1968). The 1968 

floods (again affecting many areas) led to the creation of over 40 funds 

(House of Commons, 1968-1969b). 

Donations to a subscription fund depend not only on the area 

covered by the fund, but also on the nature of the flood event and more 

particularly on its media projection. Also, response will be influenced 

by the largely uninvestigated intangible aspects of public emotional 

response to disaster events. The Lynmouth fund, for example, raised 

£1,336,425 (Relph, 1968: approximately £11,420,000 in September 1983 

prices), whilst the Devon and Exeter Fund in 1960 only attracted £88,100 

(approximately £600,000 at September 1983 prices) after much less dramatic 

flooding. 

National flood relief funds are organised at the national scale, and 

since the second world war only two have been launched. Both were formed 

under the auspices of the Lord Mayor of London, and followed flooding in 

1947 and 1953. The 1947 snowmelt floods affected very large areas of 

Britain, and came at a time when the country was in the process of re-

covering from the war. The 1953 East Coast floods did not cover such 

large areas as the 1947 floods, but caused considerably more deaths and 

damage. Both events were deemed severe enough to be considered a 

national-scale responsibility, and the funds attracted international 

support (as did the Lynmouth fund). It is interesting to note that the 

extensive floods in 1960 and 1968 did not merit nationally-organised 
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appeals, and this perhaps reflects the stronger state of the economy 

compared with 1947. 

For legal and administrative purposes there are two types of 

appeal fund - charitable and non-charitable (Attorney General, no date). 

Charitable funds attract tax benefits on donations, and are subject to 

scrutiny by the Charity Commissioners. Non-charitable funds, on the other 

hand, enjoy no tax benefits, but are not subject to Charity Commission 

inspection. In addition, charitable funds may not be used to give in-

dividuals benefits over and above those appropriate to their needs, 

whilst there is no limit on individual payments from non-charitable funds. 

Like any other charity, charitable flood relief funds are obliged to 

register with the Charity Commission if they have a permanent endowment, 

investment income in excess of £15 per annum, or the use of any premises. 

The Charity Commission maintains an index of all charities registered 

after 1960, together with those registered earlier and still in operation. 

Inspection of this index revealed that only 16 registered charities were 

primarily concerned with flood relief, suggesting that the vast majority 

of flood relief funds do not have charitable status. Only one of the 

31 funds providing assistance to victims of floods in 1960 was registered 

at the time, and this - at Bridport, Dorset - was formed in 1886. 

It is impossible to obtain data on donations to non-registered 

appeals because they are difficult to trace, and only very restricted data 

are held for registered charities on the Charity Commission index. Con-

sequently, it is not possible to establish whether charitable funds are 

formed after particularly severe events, when large donations (which 

would benefit from tax relief) would be expected. The fact that none of 

the funds created after the 1960 floods and only one fund established 

following the 1968 floods (in Essex) immediately became registered 

charities implies that the largest flood events do not necessarily trigger 

the creation of charitable funds. Indeed, since few donations would be 

large enough to benefit from tax relief, there is little incentive for a 

flood relief fund to become a charity. 

Although very few charitable funds have been created specifically 

for flood relief, the Charity Commission register contains several funds 



-219-

created to provide assistance following any disaster. The Basildon Civil 

Aid Association, for example, became a registered charity in 1969 with 

the objective of assisting in the alleviation of damages to district 

inhabitants. Also, several funds have been established to deal with 

specific disasters, with a provision allowing surplus funds to be used 

for the relief of other local disasters, including flood. 

6.5.2 Government involvement in flood relief in Britain 

Under the 1974 Local Government Act district councils are empowered 

to provide financial aid to victims of uninsurable loss (Williams, 1982). 

However, few councils maintain funds for such aid, and assistance is 

limited to emergency relief, including temporary accommodation, food and 

other essentials (Smith and Tobin, 1979). Financial assistance is pro-

vided only very rarely, although Wisbech District Council was reported 

to have paid within a week £100 to each family flooded in the district 

in 1978 (House of Commons, 1978-1979). 

There are no provisions for direct central government assistance to 

flood victims, although there have been numerous calls for the establish-

ment of a relief programme (chapter 4; Arnell et dl, 1984). Following 

floods in 1929, for example, the Minister of Health was urged to promote 

legislation so that 'the victims of floods, landslides and similar acts 

of nature may be compensated for all loss incurred and not be forced to 

depend on private charity to make good such damages' (House of Commons, 

1929-1930; written answer 1647). In 1947 and again more forcibly in 

1953 MPs asked for the establishment of a comprehensive programme of 

relief (House of Commons, 1946-1947b; 1953-1954b), and it was noted that 

private flood insurance was available. The 1960 floods triggered more 

calls (House of Commons, 1960-1961a; b) for government assistance and, 

again as stated in chapter 4, these calls ultimately led to the improved 

provision of flood insurance. Further requests for a government flood 

relief scheme were made in 1966 (House of Commons, 1965-1966) and 1968 (House 

of Commons, 1968-1969c), again without success, and in 1979 there was a 

demand for a code of practice for the provision of assistance to flood 

victims (House of Commons, 1978-1979). Finally, one MP observed in 1980 

that 'if we are giving £1000 million to Europe, why cannot we establish 

a fund to meet the immediate needs of those who lost their possessions in 
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the floods?' (House of Commons, 1979-1980b; 10). 

The response to these calls for government action has consistently 

been that individuals have a responsibility to buy insurance. It was 

stated in 1968 that 'it is only prudent to insure property.... the tax-

payer is entitled to expect the individual to insure his own property' 

(House of Commons, 1968-1969c; written answer 314). This attitude has 

been exhibited by both Labour and Conservative Governments, and it thus 

appears that the availability of flood insurance has had a major influence 

on government attitudes towards flood relief (chapter 4; Arnell et at, 

1984). 

Whilst the central government does not provide financial assistance 

directly to flood victims, it has both contributed to public subscription 

funds and assisted flood relief efforts of local governments. Table 6,1 

shows government contributions to public subscription funds. These are 

perhaps the most severe floods to have affected Britain since the second 

world war, both in terms of geographic scope and properties affected, 

and for which there has consequently been the greatest demand and need 

for assistance. Each time it has been stressed that the donations do 

not imply that future assistance will be forthcoming. The Lynmouth 

flood fund is included in the table for comparative purposes, as the 

massive public response to the appeal meant that government assistance 

was not necessary. In contrast, funds established after the 1960 and 

1965 floods attracted much less public support - perhaps due to their 

less dramatic nature - and central government provided substantial 

assistance in order to allow all claims to be covered (House of Commons, 

1960-I961d). 

Central government has also on occasions provided financial assistance 

to local governments which have incurred heavy flood-related expenditure. 

Much of this local expenditure is for emergency actions (preparing temp-

orary accommodation, for example) and for restoring public property, and 

as noted above, very little financial assistance is given directly to flood 

victims. Consequently, this central government support does not reach 

the pockets of individual flood victims, and is thus not of concern here. 

Nevertheless, it is interesting to note that central government aid is 

only available in respect of uninsurable losses: Wyre District Council 
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Government 
Contribution 

Total Government 
raised contribution or 

percentage 

1947 National Fund £1,000,000 £3,100,000 

(£11,700,000) (£36,300,000) 

32% 

1952 Lynmouth fund none £1,336,425 

(£11,420,000) 

none 

1953 National Fund, £1,970,000 £7,270,000 

East Coast floods (£15,300,000) (£56,450,000) 

27% 

1960 31 local funds £692,065 £922,000 

(£4,715,000) (£6,280,000) 

75% 

1965 Cardiff local 

fund 
£25,000 

(£145,500) 

£33,498 

(£194,750) 

75% 

1968 Over 40 local 

funds 

£175,000 

(£887,500) 

not available not 

available 

Sources: Relph (1968), Grieve (1959), House of Commons (1960-1961c; 

1964-1965; 1968-1969c). 

September 1983 values in parentheses. 

Table 6.1 Government contributions to flood relief funds 
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claimed for repairs to council housing in 1978, but because the council 

could have covered their property by insurance, aid was refused (House 

of Commons, 1978-1979). 

A further source of financial assistance to flood victims has been 

available since 1977, when the European Economic Community established 

a fund for relief of natural disasters. The fund was called on three 

times for flooding in Britain between 1977 and 1981 - after the east 

coast floods of 1978, and flooding in the Western Isles of Scotland and 

south west England in 1979 - and was also used to provide assistance to 

victims of the 1982 flooding in Yorkshire. Money from the fund is given 

to local authorities in affected areas, which are then responsible for 

distribution. Each victim must receive the same amount of relief, and 

this amounted in Blandford Forum, Dorset, to only £21 per household 

(Williams, 1982). EEC aid, then, is unlikely to contribute significantly 

to recovery from flood loss. 

This subsection has shown that there is very little direct central 

government involvement in financial flood relief. The lack of a statu-

tory programme, and the relative infrequency of contributions to local 

relief funds reflect both a wish to avoid financial liability and a 

belief - held by successive governments - in the virtues of insurance. 

6.5.3 Flood relief payments 

Virtually all public subscription funds limit assistance to house-

holders, although some funds have provided aid to small family businesses. 

The Lynmouth fund differed, however, as the amount of money donated 

enabled reimbursement of business and indirect losses (loss of trade to 

hotels in the town, for example: Relph, 1968). Payments were also made 

from the 1953 East Coast fund to businesses, and this caused some con-

troversy (House of Commons, 1952-1953). It was claimed that such payments 

ran against the true objective of the fund, which was to alleviate indivi-

dual hardship. 

The vast majority of subscription funds do not reimburse losses 

covered by insurance policies, and are used for the alleviation of un-

insured or uninsurable losses. Insurance payments were deducted from 
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all claims received by the 1952 Lynmouth and 1960 Devon and Exeter funds, 

for example (Relph, 1968). The government exerted considerable influence 

over the allocation policies of the Devon and Exeter Fund because it had 

contributed a large proportion of the total sum raised (Relph, 1968). It 

ruled that the fund (and similarly all others to which it had contributed) 

be managed in the same way as the 1953 East Coast fund. Assistance was 

not to be given for insured losses, but if insurance payments were less 

than the assistance which would have been provided by the fund, the fund 

would make up the difference. 

These guidelines have been followed in general terms by most flood 

relief funds. Some of the funds registered at the Charity Commission 

specify their allocation policies in the registration details. One of 

the stated objectives of the Essex Flood Relief Fund, for example, is to 

'assist persons, particularly householders, who have suffered loss or 

damage to property which is not recoverable from insurance.' 

Little information is available on the size of flood relief pay-

ments and their relation to damage incurred. Payments in Cardiff in 

1965 averaged £38 (£221 at September 1983 prices) (House of Commons, 1964-

1965), and the Essex fund paid an average of £32 (£162 at September 1983 

prices) to 242 claimants after flooding in 1968. Relph (1968) found that 

both the 1952 Lynmouth Fund and the 1960 Devon and Exeter Fund reimbursed 

losses in full, and thus assisted considerably in recovery. Other funds 

have, however, not provided full reimbursement. The Essex fund, for 

example, does not provide for the replacement of certain luxury items (in-

cluding cameras, record players, pianos, toys, jewellery and false teeth), 

and similar items were excluded from consideration by the Bristol flood 

relief fund (Penning-Rowsell and Chatterton, 1977) . 

It is of course impossible to make generalisations about the 

adequacy of flood relief payments, since payments following a given flood 

will be controlled by the total sum raised and thus available for distribu-

tion. It is unlikely that relief can ever fully reimburse uninsured losses 

(the Lynmouth example is perhaps unusual, owing to the massive response to 

the appeal), but it can nevertheless help to replace at least a few 

essential items. 
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6.5.4 Two case studies 

6.5.4.1 The Lord Mayor of York's Flood Relief Fund. 

The Lord Mayor of York's Flood Relief Fund was created following 

flooding in December 1978 in York under the chairmanship of the Lord 

Mayor of York (Eddison, 1983; pers. comm.), and was registered as a 

charity. Part of the largest single donation was earmarked by the donor 

to underwrite the administrative expenses of the fund and to employ a 

professional firm for fund-raising and publicity purposes. The appeal was 

launched nationally two months after its local launch, and a total of 

£121,977 was raised by March 1980. 87% of this total was received in 

the first four months from January 1979. 

The resources of the fund were used for the repair or replacement 

of a list of specified items of household furnishings and equipment. A 

standard price was fixed for each item (£250 for a three piece suite, for 

example), and claimants were issued with vouchers for each item on the 

list damaged in the flood. These vouchers could be exchanged at shops 

in York (most of whom offered the items at a discount). The voucher 

system was adopted so that the assistance provided by the relief fund 

could only be used to replace flood-damaged property. No reimbursement 

was provided for items which were fully covered by insurance, although if 

a deduction for wear and tear had been made by the insurer, the fund was 

used to supplement claims payments up to the limits set for a given item. 

For example, if a person received £150 under an indemnity policy for a 

£500 three piece suite, the fund would pay only £100 (the difference 

between the amount paid by insurance and the amount which would have been 

paid for a three piece suite by the fund). All those who suffered from 

flooding received assistance with their quarterly fuel bills. 

A total of 408 households received help, out of over 600 which were 

flooded. Most (164) assistance was for the replacement of carpet and 

floor coverings, and 113 households had insurance payments supplemented 

from the fund. In all, £75,975 was distributed (Lord Mayor of York's 

Flood Relief Fund, 1980). 
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The fund was employed again following flooding in January 1982, 

and the same procedures were applied. No appeal was launched, but £2665 

was donated and added to the £35000 remaining from 1979. Over £30000 was 

paid out, and the lower payout is only partly due to the smaller number 

of properties flooded (approximately 300 compared with over 600 in 1978). 

It was estimated that approximately 50% of flood victims in 1978 had in-

surance, and by 1982 the figure was estimated to have increased to 80% 

(Eddison, 1983: the survey reported in chapter 5 estimated that 90% of 

floodplain occupants had at least one household policy). Consequently, 

there were far fewer claims on the fund, although some flood victims were 

still uninsured. Each claimant was sent a circular letter advising them 

to purchase insurance (figure 6.1) and in future, uninsured victims will 

apparently receive no aid unless they can provide an adequate reason for 

being uninsured (Waddilove, 1984; pers. comm.). 

To summarise, then, the York flood relief fund is well organised, 

with a consistent system of allocating assistance. Payments were made 

by vouchers, and no reimbursement was given for insured losses. The fund 

managers considered using some of the fund either to buy flood insurance 

for previously uninsured individuals or to purchase some form of community 

insurance (Eddison, 1983; pers. comm.). However, such arrangements were 

found to be impractical as they would require a long term commitment which 

the fund could not administer (Faddilove, 1984; pers. comm.). 

6,5.4.2 Selby District Chairman's Flood Relief Fund. 

The Selby (Yorkshire) Relief Fund was created by the Chairman of 

Selby District Council after floods in January 1982 (Wilson, 1983; pers, 

comm.). The District Treasurer was the fund treasurer, but the fund was 

not directly related to the District Council. Approximately £25000 was 

raised, and a very different allocation procedure to that used in York 

was employed. Both the absolute amount of damage and the presence or 

absence of an insurance policy were ignored, and funds were instead 

allocated on a points system. A household was awarded one point if it 

included a pensioner or person on supplementary benefit, another point 

if it occupied a bungalow, and a point for each foot of water indoors 

(above 2ft 6ins the household received a point for each 6 in. of water). 
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THE LORD 
FLOO 

MAYOR OF YORK'S 
FUND 

The Mansion House York England YQI IQL 

Teieohone: (0904) 23104 October, 1982 

Dear Householder 

Final payments are now being made in connection with the claims 

arising out of the floods of January 1982 and the work of the Grants 

Committee will soon come to a close for the second time. 

As you are aware, there was nc Public Appeal this time and although 

the generosity of those who made voluntary/spontaneous donations 

added some £2,565 to the bdance held over from the 1978/79 Appeal, 

the Fund has now been considerably depleted. There is littJe doubt 

therefore that it will not be possible to assist victims of future 

floods in the same way we have done so far. 

Again we were pleased to find many householders either wholly or 

partially covered by insurance. If this had not been so, the level 

of assistance given would have been much lower. We were surprised, 

however, to find that a number of those whose homes were flooded 

in 1978 had not insured, despite our special plea and advice. Others 

had not reviewed their Policies and thus there was a shortfall in 

their cover. 

The Grant which came from the EEC and which vs: not handled by us 

was no doubt gratefully received by each householder. However, the 

amount was small in relation to actual loss and discomfort only 

serving to emphasise that losses which can normally be covered by 

insurance are not recoverable from Government sources. In 

addition. Local Authorities have difficulty in asking prudent rate-

payers who have insured their own property for funds to help those 

who have not. 

We do, therefore, implore you once again to MAKE INSURANCE ARRANGE-

MENTS TO COVER THE RISK OF FUTURE LOSS especially for your house-

hold furnishings and personal belongings. 

Insurance Companies WILL provide this cover and were quick to 

respond to claims from their clients. Some Companies have arrange-

ments for payment of premiums by instalments and most have Policies 

which are geared to inflation covering full replacement value. 

It may be several years before York is flooded to the same extent 

as 1978 and 1982 but in the short term it would be near impossible 

to replace the magnificent sum raised in 1978/79. 

PLEASE DO ACT NOW for at the time of the next flood it may be too 

late. 

Youri", sincerely 

B.R. EbDxdoU 

TREASltBHR TO THE FUND 

Figure 6.1 Letter from Lord Mayor of York's Flood Relief Fund 
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Once all households had been allocated points the total number given was 

summed, and then divided into the total amount raised by the appeal. 

This produced a figure of £57.76 per point, and households were paid 

according to the number of points they had been awarded. The maximum 

number of points allocated was 4.5, corresponding to a payment of £259.92. 

In all, £26,092 was distributed to 196 households in Selby District. 

Payments from the Selby fund, then, were independent of damage 

incurred or insurance payments, and were related more to the expected 

degree of hardship. Although this may have been administratively 

simpler, it must have meant that some flood victims received both insurance 

and flood relief for the same losses. 

6.5.5 Concluding comments 

In conclusion, several points can be made. Voluntary subscription 

funds raised by community leaders constitute the major source of flood 

relief iii Britain, although funds are not created after every flood. 

There is no direct government assistance to flood victims, but governments 

have in the past made contributions to subscription funds. Very few 

flood relief funds are registered as charities. 

The majority of funds will not provide reimbursement for losses 

covered by insurance, and the absence of a policy does not disqualify 

victims from receiving aid. Also, some funds provide assistance to 

those not receiving full reimbursement, in order to ensure that those 

with no insurance do not end up in a better position than those with 

cover. 

The two case studies have highlighted very different approaches 

to the management of a flood relief fund. The York fund is highly 

organised, with a consistent payment system ensuring that payments bear 

some relation to loss and that insurance payments are not duplicated. 

In contrast, the Selby fund appears to have been Implemented in much 

more of a hurry and has adopted a claims payment system which bears no 

relation to either damage experienced or insurance payments. 

Finally, it is important to note that several flood relief funds 

have raised more than they could distribute. The York fund, for example. 
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only distributed approximately 60% of its receipts in 1979. Perhaps the 

best example, however, is the Lynmouth fund, which had a controversial 

surplus of £13000 (£110,100 at September 1983 prices) (Relph, 1968). 

A separate fund (registered as a charity) was established with this surplus, 

to provide assistance following 'acts of God', for recreational facilities 

and other amenities, and to assist poor and aged residents. Much of the 

fund was used to meet claims arising in North Devon following the 1960 

floods. The lesson of the Lynmouth fund is that fund managers should be 

aware of the possibility of a surplus, and frame the fund regulations in 

such a way that the trustees are able to use surplus funds for subsequent 

disasters (Eddison, 1983; pers. comm.). 

6.6 FLOOD INSURANCE AND FLOOD RELIEF IN BRITAIN 

The relationships between flood insurance and flood relief have 

been explained throughout this chapter, and it is the purpose of this 

final section to draw some broad conclusions about relief and insurance 

in Britain. These should, perhaps, be taken into consideration by flood 

relief fund managers concerned about the implications of their decisions. 

It is possible that the ready availability of flood relief may 

discourage the purchase of insurance, although research in the United 

States (Kunreuther, 1978; Lorelli, 1978) has demonstrated that uninsured 

floodplain occupants are not in general anticipating flood relief. In 

Britain flood relief is not guaranteed after a flood, and consequently 

very few floodplain occupants could be expected to be deterred from buying 

flood insurance (also, flood cover is incorporated in comprehensive 

policies and it is unlikely that people would be discouraged from seeking 

cover against all hazards simply because flood relief may be available). 

Flood relief in Britain is dominated by public subscription funds, 

and these funds are generally organised very much with flood insurance in 

mind. Most funds will make payments only in respect of uninsured losses 

(regardless of whether a policy could have been bought), and the Selby 

fund - which gave aid regardless of insurance - is perhaps an exception. 

Managers of the York flood relief fund considered the use of relief 

funds to purchase either individual or community Insurance, and found such 

payments impracticable largely as a result of the necessary long-term 
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commitments. Relief payments could be used to open an insurance policy 

for flood victims, but there would be no guarantee that the beneficiary 

would renew the policy in subsequent years. 

The central government in Britain has been reluctant to implement 

a public assistance programme partly for financial reasons, but also 

because of a belief in the value of private insurance. This attitude 

has appeared to be independent of political persuasion. Governments 

have, however, made voluntary contributions to public subscription funds, 

whilst proclaiming that future contributions are not guaranteed. Local 

governments are empowered to give aid for uninsurable loss, and since 

practically all floodplain households and most floodplain businesses can 

buy flood cover (chapter 4), the scope for such assistance is limited. 

In practice, local government aid is restricted to emergency support. 

Finally, it is necessary to consider the complementary roles of 

insurance and relief. In principle, the ready availability of flood 

insurance at no extra cost should mean that relief (whether from the 

government or via public subscription funds) is not necessary. In 

practice, however, some floodplain occupants do not have insurance, and 

these are generally the least privileged members of society. The impli-

cation of the results presented in chapter 5 is that uninsured households 

have not made a conscious decision to gamble on future losses, but rather 

cannot afford to buy or maintain flood cover. Thus those floodplain 

occupants who would suffer most in a flood event are least prepared for 

recovery, and without flood relief may perhaps find it impossible to 

recover from loss. Guaranteed flood relief would provide a safety net 

for such victims (who perhaps also had little choice over locating in the 

floodplain) which could be justified on humanitarian grounds. However, 

such relief would compete with insurance (and perhaps deter people from 

buying cover), and resolution of the conflict requires consideration of 

the following issue: is insurance inherently a better means of coping 

with flood loss than relief? The standard academic hazard management 

viewpoint Is that insurance is preferable (Burton et at, 1978, for 

example) because the hazard-zone occupant has to pay for his aid, and is 

thus forced to consider and contribute to the alleviation of the losses 

facing bis property. This argument becomes irrelevant, however, once the 

hazard-zone occupant cannot afford to purchase insurance, and where 
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individual location decisions are constrained by external influences 

(such as the decisions of council housing managers and the availability 

of suitably-priced properties). Also, in Britain floodplain insurance 

policyholders do not pay more for their flood cover, and are thus already 

being subsidised by other policyholders. 

Implementation of a scheme of guaranteed flood relief would, of 

course, not be straightforward. The private insurance industry would voice 

strong opposition, and the availability of relief may discourage those 

who could easily afford insurance from purchasing it. Also, successive 

governments have stated that taxpayers should expect individuals to be 

insured. Nevertheless, there is a case for some form of financial 

assistance (perhaps restricted to those receiving pensions or supplementary 

benefit) to flood victims who cannot for economic reasons take advantage 

of the benefits of flood insurance. 
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Chapter 7 

The assessment of flood insurance premiums 
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7.1 INTRODUCTION 

A self-sufficient flood insurance scheme must be based on premiums 

which will adequately cater for flood losses. The purpose of this 

chapter is to outline procedures for estimating flood insurance rates 

using sound hydrological principles, and to illustrate the methods by 

deriving rates for floodplain properties in Britain. The chapter will 

focus on residential property, but the same principles apply to non-

residential structures, and similar techniques can be employed for engin-

eering projects under construction (Swiss Re, 1976; Munchener Ruck, 1974), 

First, the principles which must underlie flood insurance premium 

calculation are introduced, and several methods of calculating premiums 

proposed in the literature are discussed. Section 7.3 considers in more 

detail the concept at the heart of this chapter - average annual flood 

damages - and explains how such damages can be determined. 

Calculation of flood insurance premiums on an individual basis is 

only justified where the loss potential is high, and thus administrative 

costs constitute only a small portion of the final premium. In most 

cases, however, it would be administratively impossible individually to 

calculate flood insurance rates, and it is consequently necessary to con-

struct a generalised set of average annual damages or flood insurance 

premiums, which can be applied to individual floodplain properties. 

Methods of generalising the calculation of average annual damages are 

explored in Section 7.4 

The principles developed in these sections are put into practice 

in Section 7.5, which is concerned with the derivation of generalised 

average annual damages (and thus flood insurance rates) for floodplain 

properties in Britain. Section 7.6 illustrates the procedures for applying 

generalised damage data to individual properties, with an example drawn 

from Milford-on-Sea, Hampshire. The final section makes some tentative 

comparisons of hydrologically-based flood insurance rates with property 

insurance rates in Britain, and also with U.S. National Flood Insurance 

Program rates. 
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It is necessary to emphasise at this Juncture that this chapter is 

concerned with the hydrological inputs to flood insurance premium cal-

culation. In practice, premiums would be inflated by various adminis-

trative costs (Arnell, 1983). 

7.2 METHODS OF PREMIUM CALCULATION 

Flood insurance premiums must satisfy three criteria. Firstly, 

they must be sufficient for premium income to cover claims payments 

(assuming no subsidy). Annual variability in flood losses leads to short-

term fluctuation in insurance scheme fortunes (although the larger the 

area covered the less the fluctuation), and any assessment of the magnitude 

of flood insurance premiums requires evaluation of the long-term incomes 

and payments. Consequently, flood insurance premiums should be at least 

equal to the long-term average annual flood loss. 

Buildings located in different positions on a floodplain are exposed 

to varying degrees of risk, and flood insurance premiums should ideally 

reflect such variations. Variable premiums are more equitable (but see 

Section 5.5,8.2), and help to counter problems of adverse selection, 

where those in less exposed areas are less willing to buy cover. 

The third criterion is of a more practical nature: flood insurance 

premiums must be easy to apply to individual properties. The more com-

plicated the procedure, the greater the administrative costs involved 

and the greater the loading that needs to be applied to the premium to 

cover these cc^ts. Such practical considerations, encouraged by the 

presence of competition, may overrule the first two considerations des-

cribed above and, as noted in chapter 4, this appears to be the case in 

Britain. 

The ideal flood insurance premium schedule must therefore be based 

on the estimated long-term average annual losses to individual flood-

prone buildings, with the important constraint that the schedule be 

simple to apply in practice. Before examining in detail means of 

estimating average annual flood losses, it is useful to consider other 

techniques which have been proposed for determining flood insurance premiums, 
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7.2.1 The 'fire-insurance method' 

Fire insurance premiums are generally determined by dividing antici-

pated annual claims (based on previous history) by the number of properties 

insured. It is possible to apply a similar approach, to flood insurance, 

given information on flood losses. Calculations could be performed on 

a national, regional or even catchment basis. The U.S. Federal Flood 

Indemnity Administration proposed applying a variation on this theme in 

the mid 1950s (chapter 3), using estimates of regional average annual 

losses rather than flood claims. 

This approach is relatively simple to apply, and long-term premium 

income should approximate long-term payments. However, the approach 

does not distinguish between properties at different locations in a 

floodplain. Consequently, there is a possibility that adverse selection 

would ensue: those in less exposed areas would believe premiums were 

too high, those in more hazardous locations would see insurance as a 

better deal. 

7.2.2 The specific gauge method 

The specific gauge method was also considered by the Federal Flood 

Indemnity Administration in 1956, and was based on local estimates of flood 

probabilities at river flood gauges. A floodplain occupant would select 

a flood level above which he wished to be covered, and his annual 

premium would be computed by multiplying the probability of a flood 

reaching this specified stage by the amount of coverage desired 

(Kaplan, 1972; Kunreuther and Sheaffer, 1970). As an illustration of 

this method, consider a house located with its ground floor 2m above the 

datum of the nearest river gauge. Suppose that the occupant wished to 

buy £5000 of cover to provide reimbursement for all floods over Im deep. 

The probability of a flood reaching this stage on the gauge (3m) would 

be determined from the flood record (assume it is 0.02, or a 50-year 

return period), and the annual premium computed: 

0.02 X £5000 = £100 

Upon annual payment of £100 the policyholder would receive reimbursement 
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up to £5000 for damages caused by floods exceeding 3m on the local gauge. 

Damages caused by lesser floods would not be covered. 

The main feature of the specific gauge method is that premiums 

vary with the degree of risk which the insured is willing to accept. 

Given a standard level of cover (against floods greater than Im for 

example), those in less hazardous locations pay lower premiums. Also, 

for a given property location, those who are prepared to accept greater 

uninsured loss pay less premiums. However, there are a number of problems 

with the specific-gauge method. 

Firstly, insurance applicants must decide both the level of pro-

tection and the amount of coverage required (Kunreuther and Sheaffer, 

1970). These decisions may be very difficult, especially for new resi-

dents with little past local flood experience, and would need to be 

aided by information on damage-susceptibility and premiums at different 

levels of protection. 

Under the specific gauge method policyholders receive no reimburse-

ment following floods smaller than the standard of protection purchased. 

The degree of reimbursement for larger floods depends on the coverage 

bought, as does the long-term solvency of the insurance fund. If 

coverage purchased is equal to the damage incurred by the selected 

'design' flood {with a T-year return period), a policyholder would receive 

full reimbursement following such a flood, but only partial reimbursement 

(limited by the coverage in force) in the event of larger floods. If 

coverage is less than damage incurred at the protection level, then 

reimbursement will always be less than damage suffered. In both these 

cases claims payments will always be equal to the coverage limit, and the 

expected annual claims payment will therefore be claim magnitude (i.e. 

coverage) multiplied by its probability: which is equivalent to the 

annual premium. Consequently, if the coverage bought is less than or 

equal to the damage incurred at the level of protection selected, the 

insurance fund will break even over the long-term. For the individual 

this implies that long-term payments equal long-term receipts. 

If the coverage bought is higher than the damage incurred at the 

level of protection, the policyholder will receive full reimbursement for 
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at least some of the floods larger than the selected level. However, in 

the long term premiums paid will exceed payments received. It was noted 

above that if all claims equalled the coverage limit, then the average 

annual claim would equal the annual premium. If the coverage limit is 

higher than damage incurred in some insurable floods, it follows that 

some payments are less than the coverage limit, and consequently that 

annual premiums exceed annual average claims. 

The specific gauge method, then, guarantees that insurance fund 

income is at least equal to expenditure (Kaplan, 1972), but policyholders 

obtain only partial reimbursement. However, in order to obtain higher 

reimbursement for larger floods, the policyholder must pay more in the 

long-term in premiums than he receives in claims payments. 

Finally, the specific gauge method relies on the presence of a flood 

gauge in the reach of interest. This is unlikely to be the case for 

perhaps the majority of floodplains, and in such circumstances synthetic 

stage-probability relationships would need to be derived, using various 

hydrologic and hydraulic techniques (Section 7.3). 

7.2.3 'Single-flood' premiums 

An alternative means of deriving premiums which vary with risk is 

based on damage incurred in a single specified flood. Damage caused by, 

for example, the 100-year flood, could be divided by the return period 

to compute an 'annual' rate. This method, however, underestimates total 

average annual damages because floods other than that of the specified 

return period are excluded from consideration. Consequently, an insurance 

fund based on such a method of premium calculation would incur a net 

long-term deficit, 

7.2.4 The method proposed by Hempsell 

Finally, for the sake of completion, it is appropriate to consider 

the method for assessing flood risk for insurance purposes in Britain 

proposed by Hempsell (1962) . The method differs from th^ose examined above 

in that it is concerned with producing an assessment of flood risk, 

rather than insurance premiums. Although Hempsell's (1962) paper does 



-237-

not make the point clear, it appears that underwriters would base 

insurance premiums on the estimate of flood risk. 

The method revolves around the determination of the rainfall intensity 

which would produce bankfull flood discharge. Bankfull capacity is de-

termined from Chezy's formula, while the rainfall intensity causing such 

a discharge is derived from empirical rainfall duration-intensity re-

lationships and the rational formula. The frequency of occurrence of 

the calculated rainfall intensity can then be obtained from local rain-

fall records and thus the frequency of overbank flooding estimated. 

The details of the method reflect the state-of-the-art of flood 

estimation in the early 1960s. Since then advances have been made in 

flood estimation techniques - particularly in rainfall-runoff relation-

ships - but the major move has been away from deterministic flood 

estimation to statistical flood frequency analysis. Nevertheless, 

Hempsell's (1962) paper represents an attempt by the insurance industry 

in Britain to apply scientific principles to the estimation of the flood 

risk. 

7.3 AVERAGE ANNUAL DAMAGES 

7.3.1 The calculation of average annual damages 

Flood damages occur irregularly and in varying amounts (figure 7.1a), 

and both cost-benefit analyses and flood insurance premium calculation 

require a single measure of this irregular series. Such a measure is 

the average annual damage, calculated by averaging flood damages over a 

long period (figure 7.1a). Other measures occasionally employed in 

cost-benefit analyses include the standard derivation of flood damage 

(Irish and Burton, 1973). 

If flood damages have been recorded over a number of years, cal-

culation of the annual average is a simple task. However, in the vast 

majority of cases flood damage records are very sparse — particularly for 

Individual structures - and consequently use must be made of the fact 

that flood damages can be considered as a random variate conforming to a 

probability distribution. At its simplest, the average annual value of 
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damage for a given flood is the product of the damage caused and the 

probability of the flood occurring. The total average annual damage is 

the sum of these averages calculated for each flood level. In practice, 

however, the situation is more complex. Flood damage is a continuous 

variable, and consequently the probability of suffering exactly £D of 

damage is negligible. Probabilities are therefore expressed in exceedance 

terms: it is possible to estimate the probability that more than £D of 

damage is suffered in any one year. In order to calculate average annual 

damages, damage-causing events need to be divided into intervals. The 

probability of a flood falling into an interval can then be determined, 

and multiplied by the average damage caused by events within that interval. 

These estimates are summed over all intervals to produce the total average 

annual damage. In mathematical notation: 

n-1 
Average annual damage = H (P. - P.) (D. + D.) (7.1) 

2 

where n is the number of classes; P., P. and D. , D. are respectively 
i 1+1 1 1+1 

the exceedance probabilities and damages at the class boundaries. 

P - P. equals the probability of suffering a flood with an exceedance 
1 + 1 1 

probability less than P^, but greater than The other part of the 

equation - (D^^^-D^)/2 - represents the average damage caused by floods 

in an interval. Figure 7.1b shows damage plotted against exceedance 

probability. One class interval is indicated on the graph, and it can 

be seen that the average annual damage is equivalent to the area under 

the curve. The smaller the class interval the closer equation 7.1 

approximates the area under the curve. Although equation 7.1 is used in 

practice to calculate average annual damages, the area under the damage-

exceedance probability curve could also be calculated by either Simpson's 

Rule or the Trapezoidal Rule. 

7.3.2 The construction of the damage probability relationship 

The calculation of average annual damages revolves around the 

relationship between damage and probability, and the remainder of this 

section is concerned with the ways in which this relationship can be 

derived. The standard approach - best presented graphically (figure 7.2) 

- is that used in cost-benefit studies in the United States sines before 

the second world war (White, 1964), and advocated for use in flood 
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insurance premium calculation by Foster (1954; 1959) and Kunreuther and 

Sheaffer (1970). The damage-probability relationship is seen as a function 

of the discharge-probability, stage discharge and stage-damage relation-

ships, and each of these relationships will now be examined in turn. 

7.3.2.1 Discharge-frequency estimation 

There is a vast hydrological literature on the estimation of dis-

charge frequency, and this subsection can only present the most general 

outline of procedures and controversies. It is important to distinguish 

between methods suitable for sites with gauged flood records and those 

appropriate where no flood data are available. 

A wide variety of techniques exist to define discharge-frequency 

relationships at a site with gauged flood data, but before examining 

methods of flood frequency analysis it is necessary to consider the types 

of data available. An annual maximum series is created by abstracting the 

single largest flood event in each year (generally a water year, beginning 

in October). The primary disadvantage of this abstraction procedure is 

that floods which are greater than the annual maxima in some years but 

are not the maximum in the year in which they occurred are disregarded. 

This problem is avoided by the partial duration or peaks over a thresh-

old (POT) series, which comprises all flood peaks greater than a specified 

discharge. However, it must be ensured that all the peaks in a POT series 

are independent, meaning that one event does not exceed the threshold 

simply because it occurred while flow was still high following an earlier 

flood. An annual exceedance series is a special case of a POT series 

where the N largest peaks in a period of N years are abstracted. 

The recurrence interval Cor return period) of an event in a POT 

series is defined as the average length of time between occurrences of 

that event. In contrast, the return period of an annual maximum series 

event is equal to the average interval between years with that event as an 

annual maximum. A theoretical relationship between annual maximum return 

periods T and POT return periods T was defined by Langbein (1949) as; 
riiVi r U X 

T/W = [ 1 -

POT 

(7.2) 
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The return period between flood events is sliorter than the return 

period between years containing such events as an annual maximum, 

but the difference between T.,, and T decreases as T.„ increases. When 
AM POT AM 

'̂ AM greater than 10 years the difference is less than 5%. 

In principle, the type of data used in flood frequency analysis 

should depend on the objectives of the investigation (Kite, 1977). If 

the number and frequency of low return period floods is important analysis 

should be based on POT data, but if emphasis is placed on larger floods 

(with a return period in excess of 10 years) there is little difference 

between the data series. However, in practice most flood frequency 

analyses employ annual maximum data. This reflects the larger body of 

research into techniques based on annual maxima, and the simpler abstraction 

of data. 

All flood frequency analysis assumes that the observed data -

regardless of the data series - are random samples from a stable popu-

lation. If the hydrologic regime is changing (as a result of climatic 

change or urbanisation, for example) the data must be corrected to 

current or natural conditions, and if this is not feasible a frequency 

analysis cannot be performed. 

In general terms, flood frequency analysis attempts to fit a 

theoretical probability distribution to observed flood data, and a wide 

variety of distributions and fitting procedures have been produced. 

The United States Water Resources Council (1981), for example, recommend 

the log-Pearson type III distribution with distribution parameters 

estimated by the method of moments. In contrast, the U.K. Flood Studies 

Team advocated the General Extreme Value distribution (NERC, 1975). It 

must be remembered that there is no a priori reason why floods should 

follow any particular probability distribution: the science (or art) of 

flood frequency estimation is to fit in the most appropriate way the 

distribution which best describes the relevant characteristics of the 

observed data. 

There has been considerable debate in the hydrological literature on 

the best method of estimating flood probabilities for economic or design 

purposes (e.g. Stedinger, 1983). The controversy lies in the fact that 
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it is difficult to estimate accurately the 'true' flood frequency dis-

tribution from the generally short flood records available. Short records 

provide only a very small sample of the population of flood peaks, and 

the inclusion of a rare event (whether large or small) in such a small 

sample would severely distort any picture of the flood hazard. In 

addition, estimates from short samples of population attributes such as 

the standard deviation or skewness of flood flows have high standard 

errors. Numerous techniques have been proposed to counter the problem 

of short records in hydrology, and these include fitting procedures 

which provide robust estimates from small samples and Bayesian analysis 

(e.g. Wood and Rodriguez-Iturbe, 1975). Beard (1962) introduced the 

concept of expected probability to hydrology, and it has subsequently 

been advocated for use in calculation of average annual damage for 

economic evaluation (Hardison & Jennings, 1972) and flood insurance 

(Beard, 1978). A sample of flood peaks is alleged to produce under-

estimates of flood probabilities, and expected probability is defined as 

the average of the 'true' probabilities of all discharge estimates of 

a given return period flood estimated from a specified record length. 

Beard (1962) produced tables to convert sample probability to expected 

probability for the normal and lognormal distributions, and Hardison 

and Jennings (1972) prepared similar tables for the log-Pearson III 

distribution. It was shown (Beard, 1978) that use of expected probability 

increased estimated average annual damages. However, the expected proba-

bility correction is not widely used in practice, and Gould (1973) 

stated that unbiased probability estimates did not necessarily lead to 

unbiased estimation of average annual damages. Irish (1980) claimed 

that the bias in traditional methods was in fact small. 

Earlier in this subsection it was noted that for annual return periods 

T.„ of less than 10 years, the use of underestimated flood-frequency. 
AM AM 

This leads to underestimation of average annual damages to property lo-

cated in high risk areas, and consequently a correction from annual 

return periods (and probabilities) to inter-event return periods T^^^ 

is necessary. The correction could be based on equation 7.2, but Beran 

and Nozdryn-Plotnicki (1977) demonstrated that this equation slightly 

underestimated low return period floods in Britain. They therefore 

empirically derived regional relationships between annual and inter-

event return periods for Britain, and application of correction factors 
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based on these relationships leads to better estimates of average annual 

damages to highly flood-prone properties. 

Flood frequency must also be estimated at sites with no gauged 

records, and two approaches are commonly used. The first is to employ 

rainfall frequency information and to translate this into runoff frequency 

estimates using a rainfall-runoff model. Such models usually route 

rainfall inputs through a series of stores, with storage and transmission 

based on both theoretical considerations and empirical observations. 

Both the construction and calibration of rainfall-runoff models are 

difficult, and calibration requires large amounts of data. In addition, 

a given frequency rainfall does not produce the same frequency flood. 

Translation of rainfall to runoff depends on many variable characteristics 

of a catchment, and a 5-year return period rainstorm on a saturated 

catchment in winter may lead to a higher peak discharge than a 50-year 

rainstorm on a dry catchment in summer when vegetation interception is 

greatest. 

A more frequently used and simpler approach is to derive a relation-

ship between catchment and possibly channel characteristics and an index 

of flood flows. Such relationships are usually produced by multiple 

regression analysis, and a wide variety of catchment characteristics 

have been employed. Regression models have been produced to predict 

flows of different return periods (e.g. Price, 1979), but such models 

rely on the accurate estimation of flood frequency at gauged sites. An 

alternative approach is to produce a standardised regional flood frequency 

relationship together with a multiple regression model relating the 

standardising index to catchment characteristics. In the U.K. Flood 

Study, for example (NERC, 1975), regression models between the mean 

annual flood and catchment characteristics were derived, and regional 

flood frequency curves expressed in terms of multiples of the mean annual 

flood were calculated from gauged flood data. 

This discussion has illustrated the problems inherent in flood 

frequency estimation at both gauged and ungauged sites. It is now 

necessary to turn to the derivation of stage-discharge relationships. 
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7.3.2.2 The stage-discharge relationship 

The stage-discharge relationship for in-channel flows is generally 

defined by taking current meter measurements at different stages. 

However, calculation of average annual damages requires information on 

overbank flows, and here the situation is much more complex. Such flows 

occur infrequently and measurement conditions may be very difficult. 

Consequently overbank stage-discharge relationships need to be based on 

indirect estimates of discharge at specified stages, and Barnes and 

Davidian (1978) provide a detailed review of available procedures. Some 

methods such as the slope-area approach and techniques based on flow 

through culverts require recorded high-water profiles, and therefore are 

of no use where such records are not available. 

The conveyance-slope method can be applied at an individual cross-

section with no observed high-water levels, and involves the use of a 

uniform flow equation (such as Manning's formula) to define conveyance at 

a series of elevations. Corresponding discharges are then calculated 

from conveyance and slope (Barnes and Davidian, 1978). The procedure, 

however, assumes flow is uniform and not constrained, and consequently 

is not applicable in floodplains with many obstructions to flow such as 

bridges, buildings and fences. An alternative procedure makes use of 

the characteristics of gradually-varied flow profiles termed backwater 

curves (Chow, 1959; Barnes and Davidian, 1978). It is a characteristic 

of such curves that the level at one point upstream of another point 

with a known flood level can be calculated by balancing the energy 

equation (which is based on the difference between upstream and downstream 

velocity heads, water surface elevations, and friction and eddy losses 

between the two sections). Consequently, it is possible to work upstream 

in a stepwise fashion starting from a fixed point, which may be a channel 

constriction or a known flood level. The procedure can accommodate con-

structions in the channel and obstructions caused by features such as 

bridges and embankments (by incorporating extra energy losses into the 

energy equation), and is thus of considerable practical value. However, 

energy equations under supercritical flow conditions are difficult to 

solve, and severe problems are posed by unstable river channels. Never-

theless, modifications to the procedure are possible: Vogel and Stedinger 

(1984), for example, reported on a method of incorporating the effect 
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of ice jams on flood levels. 

7.3.2.3 Stage-frequency relationships 

In some circumstances it may be possible to derive directly a stage-

frequency relationship. If there is a long record of flood stages (and 

it can be demonstrated that the channel has remained stable and that 

floodplain encroachment has not influenced flood levels) the statistical 

techniques applicable to discharge-frequency can be applied to the stage 

record. 

More rarely, regional stage-frequency relationships have been 

proposed. These are based on regression analysis of flood stage and 

various catchment or flood characteristics, Thomas (1964) in New Jersey 

and Prugh (1976) in Illinois predicted flood depths for the mean annual 

flood and 2-year return period floods respectively. Relationships be-

tween flood stage and basin area have also been presented (Thomas, 1976). 

However, a number of problems face such analyses. Firstly, estimates of 

the high return period discharges upon which the regressions are based 

may have large standard errors. The stage-discharge relationship will 

be very closely related to local geomorphological characteristics, which 

are not usually included in the regression models - indeed, by correlating 

depth directly with more general catchment characteristics the analyses 

assume that the stage-discharge relationship is constant at all sites. 

Finally, flood gauge sites tend to be situated to minimise overbank 

flows (for accuracy of gauging), and consequently gauge-site stage-

discharge relationships may not be applicable elsewhere along the flood-

plain. 

In practice it is preferable to locally estimate stage-frequency 

via discharge-frequency and stage-discharge relationships. Stage-

frequency analysis can only be performed where the channel is stable, 

whereas discharge-frequency analyses can be conducted under changing 

conditions as long as the stage-discharge relationship is continually 

updated. Also, the dependence of the stage-discharge relationship on 

local floodplain conditions means that it is much more difficult to derive 

regional stage-frequency relationships than regional discharge-frequency 

relationships. 
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This discussion of flood frequency has so far concentrated on fluvial 

flooding. Analysis of coastal flooding must be based on flood levels, 

and consequently a stage-frequency relationship will be the final result. 

Coastal flood frequency is more complex than fluvial flood frequency 

because coastal floods at a site may be caused by several independent 

but interacting events. Floods may result from storm surges, or periods 

of very high tides or ocean swells. The direction of wind, height of waves 

and time of peaks in relation to the tidal cycle will also influence flood 

levels. In estuaries and the tidal portion of rivers, floods will be 

controlled by both the tidal and fluvial flood regime. Analysis of 

coastal flood frequency will often therefore be based on the combination 

of a number of probability distributions, and the fitting of these dis-

tributions is hindered by the relative lack of data in comparison with 

inland areas. Nevertheless, some estimate of stage-frequency is necessary 

if average annual damages are to be calculated at a coastal location. 

7.3.2.4 Stage-damage relationships 

The concept of the stage-damage curve, showing damage at varying 

flood depths in a building was introduced by White (1945) . Construction 

of such relationships assumes that depth is the major influence on flood 

damage, and that the influence of other factors - such as flood velocity, 

duration, sediment load and timing - are assumed to be either negligible 

or constant over all depths. 

Stage-damage curves for an individual property can be based on 

recorded flood damage data, or on hypothetical damage estimates (White, 

1964). In most cases there will be insufficient recorded damage data to 

derive a stage-damage curve, and consequently the curve must be developed 

from an assessment of loss potential at varying elevations. Such assess-

ments can be based on assumptions of flood warnings and subsequent emergency 

action. 

7.3.3 Summary 

This section has examined all the components in the calculation of 

average annual damages, and has considered how they may be determined 

at a site. Uncertainties are involved at each stage, which combine to 
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produce uncertainties in the estimate of average annual damages. Indeed, 

average annual damages can be considered to have a sampling distribution, 

and in any economic cost-benefit analysis an understanding of the form of 

this distribution would be of relevance. 

The complexity of the relationships makes it difficult to derive 

analytically the form of the damage-probability distribution. I n theory, such 

an analytical expression is possible if each relationship in the average 

annual damage calculation can be expressed as a mathematical function. 

However, in practice it is difficult to approximate the stage-damage 

curve for an individual property by a smooth function. 

The discussion so far has concentrated on the calculation of average 

annual damages at a site, given local data on discharge-frequency, stage-

discharge and stage-damage relationships. Such an approach is necessary 

for economic evaluation of flood management proposals - which must of 

course be based on site-specific data - and has also been applied to 

calculate flood insurance premiums for an individual floodplain (Irish 

and Burton, 1973). However, calculation of average annual damages for 

each property proposed for flood insurance would be a very costly and 

lengthy process. It is therefore essential to attempt to generalise 

some or all of the stages in average annual damage calculation, and this 

is the subject of the next section. 

7.4 THE GENERALISATION OF AVERAGE ANNUAL DAMAGE CALCULATION 

The calculation of average annual damages (and thus flood insurance 

premiums) requires two basic types of information: data on flood damage 

and flood probability. This section first considers the generalisation 

of the stage-damage relationship and then examines how damage information 

can be incorporated with generalised flood frequency data to estimate 

average annual damages. 

7.4.1 Generalised stage-damage data 

Section 7.3.2.4 introduced the basic principles underlying stage-

damage relationships, and explained how they can be produced for individual 

buildings. It is also possible to produce such relationships for standard 
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property types (also for different flood durations and velocities), and 

these standard stage-damage curves are of use in both economic assessments 

(Grigg and Helweg, 1975) and flood insurance premium calculations. 

Standard stage-damage curves may be based either on recorded damage 

data or hypothetical data, and can be developed for varying geographical 

scales. Smith (1981), for example, produced stage-damage curves for 

Lismore, New South Wales, based on both recorded and hypothetical data. 

Although prepared for Lismore, Smith (1981) claimed that the curves could 

be applied elsewhere. 

Stage-damage curves were first produced in Britain by Porter (1970), 

from data collected at Pensford, Somerset after flooding in 1968, and 

further investigations were conducted by Parker (1976). However, most of 

the work in Britain has been undertaken at Middlesex Polytechnic, and 

culminated in the production of a flood damage manual (Parker and Penning-

Rowsell, 1972; Penning-Rowsell and Chatterton, 1977). This manual in-

cludes standard stage-damage curves for 84 different residential property 

subtypes (divided into 6 property types, 4 property ages and 4 social 

status groups) together with type averages of damages for two flood 

durations. Flood damages were estimated by assessing the effect of 

different depths and durations of flood on every component of a dwelling 

subtype's likely inventory and building fabric (Penning-Rowsell and 

Chatterton, 1977). Subsequent investigations have quantified the effects 

of flood warning (Penning-Rowsell et at, 1978) and salt contamination 

(Penning-Rowsell, 1978). Stage-damage curves have also been prepared for 

retail premises, but standard industrial stage-damage relationships were 

not possible due to the wide variation in losses. 

Generalised stage-damage curves are only as good as the data upon 

which they are based: the greater the number of properties used to define 

subgroup building fabrics and inventories, the better the estimated 

damages. The greater the degree of averaging within and between subgroups, 

the less well the standard curves will approximate that derived for an 

individual property. However, standard curves are not intended to match 

closely all individual properties, but rather to model accurately 

aggregate patterns. Consequently, the estimate of average annual damages 

(and therefore flood insurance premiums) for an individual home using a 
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standard curve may not be very close to the 'true' average annual damage 

for that home (holding constant other uncertainties in the calculation) . 

Over the whole of the floodplain, however, premiums received by the in-

surance scheme should approximate total average annual damages. 

7.4.2 Generalised average annual damage calculation 

Section 7.4.1 described the concept of generalised or standard stage-

damage relationships. It is now necessary to consider whether it is 

possible to estimate average annual damages without having to estimate 

flood frequency locally. Such a question is of course irrelevant if an 

estimate of flood damage is required as part of an economic assessment of 

a flood management strategy. However, if a simple flood insurance 

premium estimation procedure is to be developed it is necessary to produce 

generalised flood frequency, and thus average annual damage, information. 

Two general approaches can be identified. The first involves the sub-

division of a floodplain into zones, and the second is based upon the 

derivation of standard stage-frequency relationships. As will become 

apparent, there is a close link between the two approaches, 

7.4.2.1 Average annual damages for flood frequency zones 

This approach to the generalisation of average annual damages relies 

on the subdivision of a floodplain into flood-frequency zones and the 

subsequent calculation of typical zone average annual damages. The 

method was applied in the feasibility study of flood insurance carried 

out in the United States in 1966 (U.S. Congress, 1966a). 

Investigations into flood frequency zones and average annual 

damages were conducted at 42 urban sites (36 subject to riverine flooding, 

6 prone to coastal inundation) by the U.S. Geological Survey and the 

Corps of Engineers (U.S. Congress, 1966a). At each site the floodplain 

was divided into six hazard zones (with flood frequencies of less than 

5 years, 5-10, 10-25, 25-50, 50-100 and over 100 years), and within each 

zone representative values of average annual damage were calculated for 

a range of property types. Two basic methods can be used to produce 

typical zone average annual damages, and both were employed at different 

sites in the U.S. feasibility study. At some sites the typical zone 
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average annual damage was calculated by determining the value for a 

property located at the mid-point elevation in the zone. The other 

approach, applied elsewhere, was to calculate the average annual damages 

for all properties of a specified type actually located in a zone, and take 

the mean. Properties can be allocated to frequency zones either by the 

elevation of their lowest floor or by their geographical location. The 

latter approach, however, has the disadvantage that properties located 

within a zone may be elevated above flood levels, and therefore zone 

average annual damages would be underestimated. 

An average zone estimate of average annual damages conceals a wide 

range of 'real' damages, as the exact location of a property's floor level 

is a major influence on flood damages incurred. Porter (1970) re-examined 

average annual damages calculated at Carnegie, Pennsylvania for the 

U.S. study, and showed that within group variations could be greater 

than between group differences. The larger the flood-frequency zone, or 

the greater the change in elevation through the zone, the greater the range 

of average annual damages within that zone. However, as return periods 

increase, less fine zonation is necessary because average annual damages 

vary less with change in flood elevations: the difference in average 

annual damages between properties located at the 25 and 100-year levels 

is considerably less than that between the 5 and 10-year levels (see 

section 7.5). From the examination of variations in average annual 

damage with elevation. Porter (1970) concluded that the following flood 

frequency zones were more appropriate than those used in the U.S. studies, 

because they maximised between group variations while minimising within 

group differences: less than 4 years, 4-6, 6-10, 10-50 and over 50 years. 

She also recommended that zone boundaries should be based on local con-

ditions, such as topographic features. 

Despite these wide within-zone variations, typical average annual 

damage was determined for specified property types for each zone in the 42 

sample sites in the U.S. study (U.S. Congress, 1966a), and the overall 

average for each zone was calculated as the median of all sample site 

estimates. Median damages ranged from $0.04 per $100 of property value 

in the least hazardous zone to $3.90 in the more exposed zone. These 

averages, together with site estimates, are shown in figure 7.3, and it 

is apparent that the median values conceal a very wide range of estimates. 
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These variations are partly due to the problem of estimating a zone 

average from frequently small numbers of properties, but mainly reflect 

differences in the range of depths of flooding between different sites. 

This limits the potential for basing typical zone average annual damage on 

data obtained from a few floodplain locations, and consequently the zoning 

methodology developed in the U.S. feasibility study is not suitable for 

generalising average annual damage estimates. The method can of course 

be applied to a single floodplain, but because it involves the calculation 

of average annual damage for some if not all of the properties in each 

zone, it offers little cost-saving over straightforward property-specific 

calculations. 

Largely as a result of the difficulties involved in generalising zone 

average annual damages using the method outlined in this section, the flood 

zone approach was not actually adopted in the U.S. NFIP. Instead, a 

methodology based on generalised stage-frequency curves was developed, 

and this is examined in the next section. In Section 7.5.5 it will be 

shown how the two methods can be combined, to attempt to solve some of 

the problems hindering the generalisation of zone average annual damages. 

7.4.2.2 Average annual damage estimates through generalised stage-

frequency relationships. 

This method relies on the principle that a family of standard stage-

frequency curves can be derived. Average annual damages are calculated 

for each curve in the family for properties at varying elevations, and a 

table of damages can be produced. In order to use the table to estimate 

the average annual damage for a specific property it is necessary only 

to determine which standard stage-frequency curve best approximates local 

conditions, and the elevation of the property. The method is used in 

the United States to calculate actuarial flood insurance premiums for the 

National Flood Insurance Program (chapter 3), and the procedures involved 

will be examined with special reference to U.S. practices. 

The approach is based on the generalisation of stage-frequency 

rather than discharge-frequency because it is the shape of the stage-

frequency relationship which is relevant in the calculation of average 

annual damages. Generalisation of discharge-frequency would necessitate 
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local derivation of stage-discharge too, and would thus introduce an 

additional step into the calculations. Different combinations of discharge-

frequency and stage-discharge relationships might lead to similarly-

shaped stage-frequency curves, and it is therefore most appropriate to 

generalise directly the shape of the stage-frequency relationship. 

The stage-frequency relationship reflects the range in depths of 

flooding at a site, and consequently the first step in generalisation is 

to define an index of flood range. For example, the height of the 100-

year flood level above the river bed may be used. Powell et al (1980) 

used the difference in stage between the 10 and 25-year floods, on the 

grounds that both these floods were usually above bankfull, and could be 

approximated in practice from recorded data. The standard stage-frequency 

curves used in the NFIP are indexed by the difference between the 10 and 

100-year flood levels (FEMA, 1982b). Once the index of range is selected, 

and consequently two 'anchor points' derived, it is necessary to determine 

the form of the stage-frequency relationship joining these points. 

Two related approaches are possible. First, stage can be plotted 

against return period (on an arithmetic or transformed scale), and a line 

drawn between the two anchor points. The disadvantages of this approach 

are its arbitrary nature (different investigators could draw different 

lines), and the difficulty of expressing the eye-drawn line mathematically. 

The alternative procedure is to assume that flood stages follow a par-

ticular probability distribution, and derive the parameters of this dis-

tribution with reference to the two anchor points. For distributions 

with three parameters (such as the G.E.V. or log Pearson III) it is 

necessary to hold one parameter constant whilst solving for the other two. 

The parameter estimation procedure can be easily generalised for a given 

distribution. As an illustration, assume that flood stages follow the 

Gumbel (or EVI) distribution. 

F(x) = exp(-exp(-(x-u)/a)) (7.3) 

F(x) is the non-exceedance probability, x is stage, and u and a are the 

distribution parameters. Let the 100-year stage be 0, and the 10-year 

stage 0-D. For the 100-year stage substitute F(x) = 0.99 and x = 0 into 

equation 7.3 
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0.99 = exp (-exp(-u/a)) 

log (-log (0.99)) = u 
e e -

u = -4.60015a (7.4) 

Similarly, for the 10-year level substitute F(x) = 0.9 and x = -D. 

0.9 = exp (-exp(-(-D-u)/a)) 

log^ (-log^(0.9)) = D+u 

a 

u = -2.25037a-D (7.5) 

equating 7.4 and 7.5 

-4.60015a = -2.25037a-D 

a = D (7.6) 

2.34978 

Thus a can be determined from D, the difference between the 100-year 

stage (0) and the 10-year stage, and u can be calculated from 7.4 or 

7.5. By substituting u and a back into equation 7.3 the exceedance proba-

bility (l-F(x)) of any stage x (relative to the 100-year level) can be 

determined. In a similar way, parameters can be derived for other dis-

tributions (table 7.1). The same procedures can also be used for different 

indices of flood range. 

Probability distributions can also be fitted graphically, if the 

graph axes are scaled such that the distribution forms a straight line. 

For example, if it were assumed that stage followed a Gumbel distribution, 

stage would be plotted on arithmetic paper against the Gumbel-reduced 

variate y, where 

y = -logg (-log^ (F(x))) 

A Gumbel distribution would be fitted by joining the two anchor points by 

a straight line. Similarly, a log-normal distribution could be fitted 

by drawing a straight line on a graph of log-stage against the standard-
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The 100-year flood has an elevation of 0, D is the difference 

between the 10 and 100-year levels, P(x) is exceedance probability, 

and X is stage relative to the 100-year level. 

Gumbel distribution 

a = D u = -4.60015a 

2 . 3 4 9 7 8 

P(x) = 1 - exp[-exp(-{x-u)/a)] 

Log Gumbel distribution 

z = log^ (10-D) 

u = 1.95769Z - 2.20517 a = 0.50055 - 0.21738u 

P(x) = 1 - exp[-exp(-(log^(x+10)-u)/a)] 

Exponential distribution 

X = -2D B = X 
o o 

- 4 . 6 0 5 1 7 

P(x) = exp(-{x-x^)/B) 

2-parameter lognormal distribution 

z = log (10-D) 
e 

8 = 2 . 1 9 7 7 5 2 - 0 . 9 5 4 4 7 Z m = 2 . 3 0 2 5 8 5 - 2 . 3 2 6 3 5 

y = (log (x+10)-m)/s 
e 

y is the standardised normal variate 1 - P(x) = $(y) 

General extreme value distribution 

k is an assumed shape parameter 

K1 = ^ [(-log ( 0 . 9 ) ) k _ i ] K2 = 1 [{-log ( 0 . 9 9 ) } k _ l ] 

k ^ k ^ 
a = D/(K1-K2) u = a+K2 

1 /k 
P(x) = l-exp[-{l-k(x-u)/a} ] 

Table 7.1 Parameter estimation algorithms. 
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ised normal variate. 

In the United States a straightforward graphical approach was 

employed, and stage was plotted against the logarithm of return period. 

A straight line on such a graph would represent an exponential distribution. 

Thirty values of the difference between the 10 and 100-year stages were 

assumed, starting at 0.5ft and increasing in 0.5ft increments to 15ft. 

The difference between the 10 and 100-year floods was termed the Flood 

Hazard Factor (FHF). For each FHF a number of different lines were drawn 

through the two control points, representing varying departures from a 

straight line (figure 7,4), and one was selected on the standard stage-

frequency for that FHF, In most instances, the selected standard stage-

frequency curve had the same form as that highlighted in figure 7.4, 

indicating that stages were not assumed to follow an exponential dis-

tribution. 

Having defined a series of standard stage-frequency curves, the next step 

is to calculate average annual damages at different elevations relative 

to the 100-year level. However, in the U.S. an extra generalising step 

was taken in an attempt to reduce the number of standard stage-frequency 

curves. Such a further generalisation was deemed justifiable in view of 

the uncertainties in all components of average annual damage calculation 

and application (FEMA, 1982c). The thirty stage-frequency curves were 

grouped according to the difference in stage between a 500-year and 

100-year levels. Those curves where the difference was less than 2.5ft 

were allocated to group 1, those with a difference of between 2.5 and 

3.5ft were allocated to group 2, and so on, making a total of 5 groups. 

Within each group a 'typical' stage-frequency curve was selected, although 

this was not necessarily the average of all the component curves and the 

motives for curve selection are not entirely clear. The five final standard 

stage-frequency curves are shown in figure 7.5. For each of these curves 

average annual damages were calculated for properties at 1ft intervals, 

and tables constructed. Damage for properties at low elevations was 

calculated using the 30 original curves separately. 

Application of the damage figures from the table to an individual 

property requires data on the local FHF and the elevation of the building 

relative to the 100-year level. Under NFIP regulations the estimated 
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10 and 100-year levels must be based upon the techniques recommended by 

federal agencies (such as the log Pearson III for discharge-probability 

estimates: FEMA, 1982b). Corrections for expected probability (Section 

7.3.2.1) are not to be made. Once the flood levels have been determined, 

zones of constant FHF are shown on the Flood Insurance Rate Map (FIRM), 

but these flood risk zones differ from the flood frequency zones outlined 

in the previous sections in that they do not have frequency-based 

boundaries and vary down-river rather than across the floodplain. 

The accuracy of average annual damages estimated using standard stage-

frequency data depends on a number of factors. Firstly, the accuracy 

of estimates relative to those based on locally-derived stage-frequency 

is determined by the degree to which the standard stage-frequency curve 

matches the shape of the observed curve. A figure of average annual 

damage based on local data is itself only an estimate of the 'true' 

average annual damages, and the precision of the estimate will depend on 

how closely the observed stage-frequency relationship approximates the 

unknown 'true' relationship. Many uncertainties exist in the estimation 

of discharge-frequency relationships (7.3.2.1), and determination of water 

surface profiles requires assumptions about factors such as the hydraulic 

roughness of the channel and floodplain and energy losses around bridges 

or other obstructions. Finally, property elevations must be rounded to 

the nearest 1ft using the NFIP tables. This adds an extra element of 

uncertainty, but given the generalisations used to derive the typical 

stage-frequency curves, the errors involved in rounding a property's 

elevation up or down six inches are likely to be minor. 

The advantage of this method over the flood zone method (Section 

7.4.2.1) is that average annual damages can be individually estimated 

for each property on a separate basis. Under the zone method, each property 

in a zone is allocated the same average annual damage (or the same 

insurance premium), regardless of ground floor elevation. However, in 

order to apply the standard stage-frequency method at a site it is 

necessary to derive estimates of the 10 and 100-year flood levels. This 

can be a costly or slow process, and is one of the major problems in 

the implementation of the NFIP (chapter 3). It could be agreed that if 

flood stages need to be locally estimated in order to determine the Flood 

Hazard Factor, the local curve might as well be used to provide a better 
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estimate of average annual damage for an individual property. However, 

the use of standard stage-frequency curves means that once the Flood Hazard 

Factor is determined, average annual damage can be obtained from a table: 

this is much less costly than calculating damage for each property in-

dividually. 

7.5 THE GENERALISATION OF AVERAGE ANNUAL DAMAGES: AN APPLICATION TO 

BRITAIN 

In this section an attempt is made to derive generalised estimates 

of average annual damages, based on the techniques introduced in the 

previous section. If administration costs and the effect of an excess 

are ignored, the average annual damage can be regarded as equivalent to 

a flood insurance premium. Two approaches to generalisation are pres-

ented in this section. The first is based on standard stage-frequency 

curves, while the second is a combination of the flood-frequency zone 

and stage-frequency methods. First, however, it is necessary to consider 

the data sources and assumptions employed, beginning with the stage-

damage data. 

7.5.1 St age-damage Data 

The stage-damage curves used in this study are those developed at 

Middlesex Polytechnic by Penning-Rowsell and Chatterton (1977). Curves 

for both buildings and contents were employed, with emphasis placed on 

the average residential property curves. It was recognised that use of a 

finer classification would have produced more 'accurate' estimates for 

individual properties, but this would have increased both computation time 

and the number of tables and graphs to be presented and applied. 

The stage-damage curves are calculated for two flood durations: 

under 12 hours and over 12 hours. In order to reduce further the number 

of tables and graphs the damage data for the two durations were averaged 

to produce an 'average duration' curve. Again, it is recognised that this 

extra generalisation could lead to less accurate estimates for individual 

properties. The damage curve assumes no flood warning. 

The contents stage-damage curves were based not on the replacement 
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cost of individual items, but on their 'average remaining values' (ARV). 

The ARV is defined as that 'proportion of the average new cost or manu-

facturer's list price which represents the average pre-flood value of 

the item' (Penning-Rowsell and Chatterton, 1977; p29), and therefore rep-

resents the cost of the item less depreciation. In most instances it was 

assumed that the ARV was 50% of the average new cost of the item, but for 

a few, mainly electrical, items, the ARV was slightly higher. An ARV of 

50% assumes that on average all items are halfway through their lives 

(Penning-Rowsell and Chatterton, 1977). Consequently inventory value 

estimates for newly-wed couples would probably be too low, while estimates 

for older households are likely to be too high. 

All the stage-damage data was updated to September 1983 prices. The 

Retail Price Index was used for contents (a factor increase of 1.969 on 

January 1977 prices), and the Charges for Repair and Maintenance Index 

(Monthly Report of Statistics, Price Index IV(v)) for buildings (a factor 

increase of 2.083), as recommended by Penning-Rowsell and Chatterton (1977) 

Figure 7.6 shows the average residential buildings and contents curve, at 

September 1983 prices. The steps in the buildings curve reflect the fact 

that damage to structure and fixtures increases incrementally and is not 

as directly related to depth as damage to inventory items. For example, 

whole walls may need to be redecorated once water exceeds the level of 

the skirting board, and doors, fitted cupboards and prefabricated joinery 

are likely to be damaged beyond repair as soon as they are reached by 

flood waters. 

Penning-Rowsell and Chatterton's (1977) stage-damage curves enable 

the calculation of average annual damages in absolute terms. For insurance 

purposes it is more useful to express premiums as rates per £100 of the 

sum insured. To calculate insurance rates it is therefore necessary to 

express the absolute average annual damages as a percentage of the total 

insurable value of the property. Rates could be based on only the sum 

exposed to flood loss - the value of property on the ground floor, for 

example - but for ease of application it is preferable to use the same 

insurable sum as other forms of household insurance. 

The total sum insured under a buildings policy should be based on 

house rebuilding costs (in practice floods rarely necessitate rebuilding). 
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Figure 7.6 Stage-damage curves 

Source: Penning-Rowsell and Chatterton (1977) 
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Guides to rebuilding costs are prepared by the Royal Institution of 

Chartered Surveyors and are distributed by insurance companies. These 

guides show rebuilding costs per square foot for properties subdivided 

by type (detached, semi-detached, detached bungalow, semi-detached bungalow, 

terrace), size (small, medium, large), age (pre 1920s, 1920-1945, post 

1945), and location (London and three other regions). A medium sized 

house was assumed, and for each type and age the average rebuilding 

costs for houses outside London were calculated (Penning-Rowsell and 

Chatterton (1977) state that their damage data would need to be increased 

for London properties). In the absence of data on the regional break-

down of house types, a weighted average could not be calculated. Next, 

a weighted mean rebuilding cost for each house type was calculated from 

the costs for each age property (costs for semi-detached and detached 

bungalows were averaged). The weights were the number of properties in 

each category, obtained from Penning-Rowsell and Chatterton (1977). Then, 

again using the number of properties as weights, the rebuilding costs for 

the average residence was calculated, and the average rebuilding costs are 

shown in table 7.2. 

Assessment of the total insurable sum for contents proved a more 

complicated task. Insurance companies do not prepare guidelines for 

sums to be insured for contents, as variations between houses are too 

great, and instead simply provide checklists. It was therefore decided 

to use Penning-Rowsell and Chatterton's (1977) contents data to compile 

estimation of inventory values. For each of the 80 property subtypes 

(classified by type, age and social status), the ARV of each inventory item 

was multiplied by its percentage ownership in that subtype (the original 

curves were prepared in the same way, with the addition of damage sus-

ceptibility). A complete list of the inventory items used in the con-

struction of the curve is provided by Penning-Rowsell and Chatterton 

(1977; appendix 2,2), and data on ownership were obtained from Middlesex 

Polytechnic records. Ownership data for items located in upper floors 

were not available, as such items were not included in the calculation 

of the stage damage curve. The inventories in table 7.3a were assumed 

(based on data for bungalows, which showed no variation in inventory with 

social status, and an assumied number of bedrooms), and the inventories 

were multiplied by the ARV's to produce the estimate in table 7.3b. This 

table also shows the total upper floor value for different property types. 
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house type 

detached 

semi-detached 

bungalow 

terrace 

flat 

average residential 

average rebuilding 
cost 

£ 

52036 

43986 

43339 

46062 

45693 

average inventory 
value 

£ 

10648 

6204 

4919 

6382 

4348 

5956 

Prices to September 1983 

Rebuilding costs from RICS Building Sums Insured Guide. 

Inventory values compiled from Middlesex Polytechnic records. 

Table 7.2 House rebuilding costs and inventory totals 

2 bedrooms 

pre 1918 bungalow, 

terrace houses 

3 bedrooms 

post 1918-bungalow 
semi-detached 

4 bedrooms 

detached 

a) items 

wardrobe 1.0 

chest of drawers 1.0 

dressing table 1.0 

double bed 1.0 

single bed 1.0 

1.5 

1.5 

1.5 

1.0 

2 . 0 

2 . 0 

2 . 0 

2.0 

1 . 0 

3.0 

b) total value 

good quality 

medium quality 

poor quality 

£ 

788 

498 

246 

£ 

1166 

732 

367 

£ 

1543 

966 

486 

Prices to September 1983 

Table 7.3 Upper floor inventory items 
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These were added to the sum calculated for lower floors. Also, the area 

of carpets and floor coverings presented in the ownership data were 

doubled to include upper floors, and curtain values were increased in 

line with the recommendations in Penning-Rowsell and Chatterton (1977; 

appendix 2.2). Bathrooms were not considered because bathroom fittings 

are covered under buildings policies. Finally, it must be noted that 

personal effects and ornaments are not included in the calculations. 

Valuable items would of course be covered under all-risks policies, but 

the sum total of less valuable personal effects covered under a contents 

policy may be substantial. 

Estimates of total inventory values were made for each of the 

84 property subtypes, and weighted averages for detached, semi-detached, 

bungalows and terrace houses were calculated. A weighted average was 

also calculated for the 'average' residence (table 7.2). Weights were 

equal to the number of properties in each class. The sums shown in 

table 7.2 appear to be rather low: one insurance company recommends 

that at least £6500 of contents cover are purchased, for example. This 

apparent underestimate is largely due to a low assumption of an ARV of 

50% for most inventory items. However, the ARV assumption becomes 

irrelevant once damages are expressed as a proportion of total inventory 

value. 

Much of the following discussion uses absolute premiums, because 

the numbers are more manageable. Absolute premiums can be converted into 

rates (in £ per £100) by dividing by the total insurable sums shown in 

table 7.2 and multiplying by 100, 

7.5.2 Standard stage-frequency curves 

As indicated in Section 7.4.2.1 there are two steps in producing 

standard stage-frequency curves. The first is to define an index of flood 

range. In this study the index (flood hazard factor: FHF) was defined 

to be the difference between the 10 and 100 year flood levels, as em-

ployed in the United States and by D. Smith (1983) in Australia. The 10 to 

100-year range were used in preference to a smaller range (such as the 

10 to 25-year interval suggested by Powell et at, 1980) as it enabled 

greater discrimination between stage-frequency curves. 
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Having selected the FHF, and thus the two 'anchor points', it is 

necessary to specify the form of the stage-frequency curve connecting the 

two points. In order to enable the expression of the stage-frequency 

relationship in mathematical terms (see Section 7.5.3) it was assumed that 

stage followed a specifiable probability distribution. Five distributions 

were considered - the Gumbel (EVl), log-Gumbel (a special case of the EV2), 

exponential, two-parameter lognormal and Generalised Extreme Value (GEV) -

and were fitted using the procedures outlined in Section 7.4.2.1 and 

table 7.1. The curves for a FHF of Im are shown in figure 7.7. 

It is apparent that the Gumbel, log Gumbel and exponential assumptions 

produce very similar curves between the 10 and 100-year levels. The 

exponential and log Gumbel assumptions estimate higher stages for lower 

return period floods, and the log Gumbel also assigns higher stages to 

floods larger than the 100-year flood. It must be emphasised that the 

similarity observed here between these three distributions does not imply 

that the distributions would lead to similar results if applied to real 

world data - figure 7.7 simply demonstrates that if the difference between 

the 10 and 100-year flood level Is externally controlled, the three dis-

tributions have a similar form. 

The log-normal distribution departs more markedly from the Gumbel 

distribution. Low return period floods are estimated to have lower stages, 

as are high return period floods. In contrast, floods with a return 

period between 10 and 100 years are estimated to have a higher stage under 

the log normal assumption. The GEV assumption shows a similar form, with 

departures from the Gumbel assumption (equivalent to a GEV distribution 

with a K of 0) increasing as K increases. As the FHF Increases the con-

trasts between the distribution assumptions Increase, in line with the 

trends apparent in figure 7.7. 

It is now necessary to select one distribution from these five. 

The GEV can be eliminated immediately because it Is impossible to objec-

tively determine a suitable value of K. Similar objections of course 

eliminate the other three parameter distributions. The Gumbel, log Gumbel 

and exponential assumptions are very similar (with a FHF of Im, the maximum 

difference between the distributions at the 5 year stage is 2cm), and the 

Gumbel distribution can be selected as representative of all three. The 
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log normal assumption leads to different curves, and the choice therefore 

appears to be between the Gumbel and log-normal assumptions. D. Smith (1983) 

in Australia assumed that stages followed a log-normal distribution. 

As there is no theoretical justification for either the log-normal 

or Gumbel assumptions, it is necessary to turn to empirical evidence. 

Published stage-frequency curves will be considered first. Stages on the 

River Severn at both Worcester (Penning-Rowsell and Parker, 1973) and 

Tewkesbury (Wood, 1981) follow the Gumbel distribution, although it is 

difficult to assess the fit as the Worcester data on individual floods 

are not plotted. Data from the River Arun at Pulborough also conform to 

the Gumbel distribution (Penning-Rowsell and Chatterton, 1977). However, 

stages at Shrewsbury (Parker, 1976) do not: stage increases more slowly 

with return period, and thus the stage-frequency relationship plots as a 

convex curve. Ninety-eight annual maxima flood stages for York were 

provided by the Yorkshire Water Authority, and are plotted in figure 7.8 

The data exhibit a large amount of scatter, which is partly due to flood-

plain encroachment over the period of record. Also, flood stages are 

recorded at two separate (although close) gauge boards. The Gumbel dis-

tribution (fitted by the method of moments) does not fit the data well and 

the lognormal distribution (also fitted by moments) provides a slightly 

better fit. 

In summary, the evidence from these stage-frequency relationships 

derived from flood stage data appear to support the use of the Gumbel dis-

tribution, although the case is by no means clear-cut. Stage-frequency 

curves can also be derived from regional discharge-frequency curves and 

local stage-discharge relationships. Flood discharges for the River 

Stour at Blandford Forum, Dorset, were estimated by Wessex Water Authority 

using the Flood Studies Report regional growth curve (NERC, 1975), and 

these discharges were converted into stages using FLUCOMP, a hydraulic 

step-backwater model (Burch, 1983; pers. comm). Stage-frequency curves 

for three cross-sections are shown in figure 7.9, and it is apparent that 

stages follow closely the Gumbel distribution. 

Stage-frequency curves were also determined for 10 river gauging 

stations in Britain (table 7.4). These stations all had stage-discharge 

rating curves defined up to at least the 100-year flood level, and were 
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Figure 7.8 Stage-frequency for the River Ouse at York 

Data from Yorkshire Water Authority 
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Station number station name Flood Studies Report region 

27026 

28009 

32010 

45001 

50001 

54006 

55007 

68801 

69006 

79005 

Rother at Whittington 

Trent at Colwick 

Nene at Wansford 

Exe at Thorverton 

Taw at Umberleigh 

Stour at Kidderminster 

Wye at Erwood 

Dane at Congleton Park 

Bollin at Dunham Massey 

Cluden at Fiddler's Ford 

3 

4 

5 

8 

8 

4 

9 

10 

10 

2 

Table 7.4 River gauging stations used in stage-frequency analysis 



-273-

natural river sections. Data were obtained from the Flood Studies Report 

(NERC, 1975) and archives held at the Institute of Hydrology. The arithmetic 

mean of the recorded annual maxima was calculated for each station, and 

the regional flood frequency curves presented in the Flood Studies Report 

(NERC, 1975) were used to determine discharges at a range of return periods. 

These discharges were then translated into stages using the stage-discharge 

rating curves, and the stage-frequency relationship for all 10 stations 

are shown in figure 7.10. In general, the stage-frequency curves conform 

to the Gumbel distribution, although data for stations 27026 and 50001 

perhaps plot closer to a lognormal type curve. Whilst remembering that 

gauging station sites are not necessarily representative of floodplain 

locations in general, the data suggest that it is reasonable to assume 

that flood stages follow a Gumbel distribution. 

It will therefore be assumed for the remainder of this study that 

flood stages conform to a Gumbel distribution. The following numbers 

are contingent upon this assumption, and it must be emphasised that 

flood stages at a site may follow a very different distribution. 

As a final stage, it is necessary to consider the range of flood 

conditions over which standard stage-frequency curves need to be calculated. 

In the United States curves were produced for FHF's of up to 15ft (4.57m), 

while in Australia D. Smith (1983) calculated damages for FHF's un to 8m. 

It is probable that smaller ranges will be necessary in Britain, where 

rivers are neither so large nor have such a flashy regime as in parts of 

the United States or Australia. Table 7.5 show the approximate difference 

between the 10 and 100-year flood levels for the sites described earlier 

in this section. All the differences are less than 2m, but table 7.5 

shows only a very small - probably biased - sample of conditions in 

Britain. The greatest range in flood heights are to be expected not in 

the largest rivers (which generally have correspondingly large floodplains) 

but in smaller, steep catchments with flashier regimes and smaller flood-

plains. However little data on flood height ranges have been published. 

Smith and Tobin (1979) reported that the River Eden at Appleby, Cumbria, 

rose 6.1m above its preflood within-bank levels in 1968 (a thirty-year 

flood), but it is difficult to interpret this figure in terms of the 

difference between the 10 and 100-year levels. Similarly, it is difficult 
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Figure 7.10 Stage-frequency at 10 gauging stations 

See table 7.4 



River Location 

(metres) 

lOyr lOOyr difference Reference 

Severn Shrewsbury 5.365 5.944 0.579 Parker (1976) 

Severn Worcester 14.752 15.545 0.793 Penning-Rowsell & 
Parker (1973) 

Severn Tewkesbury 11.79 12.35 0.56 Wood (1981) 

Arun Pulborough 4.55 5.25 0.70 Penning-Rowsell & 
Chatterton (1977) 

Ouse York 9.3 10.4 1.1 YWA 

Stour Blandford Forum a) 29,28 29.90 0.62 WWA 

b) 33.872 35,012 1.14 

Exe Thorverton (45001) 3.178 3.906 0.728 FSR 

Taw Umberleigh (50001) 4.068 4,641 0,573 FSR 

Wye Erwood (55007) 111.196 112,196 1.00 FSR 

Cluden Fiddler's Ford 
(79005) 2.847 4.199 1,352 FSR 

Rother at Whittington (27026) 3.45 3.99 0,54 FSR 

Trent at Colwick (28009) 21.11 22.93 1,82 FSR 

Nene Wansford (32010) 2.066 3.022 0.956 FSR 

Stour Kidderminster 
(54006) 2.18 2,80 0.62 FSR 

Dane Congleton Park 
(68801) 0.825 1.094 0.27 FSR 

Bollin Dunham Massey 
(69006) 3.62 4.96 1.34 FSR 

I 

N 

I 

YWA 
WWA 
FSR 

Data 
Data 
Data 

supplied by Yorkshire Water Authority 

supplied by Wessex Water Authority 
published in Flood Studies Report and obtained from Institute of Hydrology records. 

Table 7.5 Estimates of the difference between 10 and 100-year flood levels 
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to interpret Delderfield's (1953) observation that the 1952 Lynmouth flood 

rose by over 6m. 

In view of the range of flood heights shown in table 7.5 and the lack 

of data elsewhere, standard stage-frequency curves were determined for 

FHF's of less than 2m. 

This and the previous section have outlined the ways in which the 

standard flood damage and flood frequency data were derived. The next 

section considers the computational aspects of the calculation of average 

annual damages. 

7.5.3 Computation of average annual damages 

All the computations were incorporated into one FORTRAN computer 

program. For each specified difference between the 10 and 100-year flood 

levels the parameters of the standard stage-frequency curve were evaluated, 

using the procedures outlined in Section 7.4.2.2. Flood stages (relative 

to the 100-year flood level) corresponding to the following return period 

floods were then evaluated; 2, 5, 7, 10, 15, 20, 25, 30, 50, 75, 100, 

150, 200 years. For a property at a given elevation the return period of 

the lowest flood causing damage (0.3m below flood level for buildings 

damage, floor level for contents) was evaluated, and this constituted the 

base point for all calculations. Damage at this base level and at the 

stages corresponding to those of the 13 return period floods higher than 

the base was then determined. For example, if the lowest damaging flood 

has a return period of 38 years, damages were calculated at this and the 

50, 75, 100, 150 and 200 year levels. 

Flood damages were read from a data file containing damages at 14 

flood heights relative to floor level. These were the heights at which 

data were published by Penning-Rowse11 and Chatterton (1977), and damage 

for intermediate flood heights were determined by linear interpolation. 

Having evaluated damages at a number of flood stages, average 

annual damages were calculated using equation 7.1 (illustrated graphically 

in figure 7.1b). As an example, the calculation of average annual con-

tents damage for a property located 0.6m below the 100-year flood level, 
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witli a FHF of 0.7m is shown in table 7.6. The exceedance probabilities 

for floods with an annual return period of less than 10 years were increased 

in accordance with equation 7.2, in order to convert from 'annual' 

probability to 'inter-event' probability. This correction has the effect 

of increasing flood probabilities in the specified intervals. All average 

annual damage calculations were stopped at the 200-year flood level. 

Greater floods would of course cause damage, but their contribution to 

the annual average would be minor. 

At this juncture it is useful to reiterate that absolute average 

annual damages can be converted into insurance rates using the insurable 

sum totals in table 7.2. The contents damage data are based on the con-

cept of average remaining value (ARV), and so the premium estimates are 

applicable to indemnity insurance cover (chapter 4). It was noted in 

Section 7.5.1 that the ARV was assumed in most cases to be 50% of the 

replacement value of an item. Consequently, an estimate of flood damage 

in replacement cost terms can be obtained by doubling all values, and 

hence premiums for replacement value contents policies would be twice 

those for indemnity policies. Insurance rates would be no different of 

course, because the estimate of the sum insurable would be increased by 

the same proportion as the absolute premium. 

It is now possible to move on to consider the estimation of average 

annual damages made using the assumptions and techniques outlined in 

these sections. 

7.5.4 Average annual damages from standard stage-frequency curves 

This approach to generalised average annual damage requires the cal-

culation of damages for properties at different elevations, with varying 

differences between the 10 and 100-year flood levels. The major problem 

lies in selecting a means of presenting the information in a comprehensive 

manner, and two options - tabular and graphical - are available. 

The tabular approach requires the production of a table showing 

average annual damages by property elevation and FHF. As the number of 

subdivisions increases, the table becomes more complex, and it is thus 

necessary to select carefully the number of standard stage-frequancy 



Return period 

T 

14.74 

15 

20 

25 

30 

50 

75 

100 

150 

200 

Exceedance 

Probability 

0.06874 

0.0667 

0.05 

0.04 

0.033 

0 . 0 2 

0.0133 

0.01 

0.0067 

0.005 

Stage relative Stage relative 

to 100-yr level to lowest floor 

(m) (m) 

-0.75 

-0.74 

-0.62 

-0.54 

-0.46 

-0.27 

-0.11 

0.15 

0.27 

Contents damage 

Flood Hazard Factor = 0.9 

Elevation of lowest floor = -0.75m 

All prices to September 1983, 

0 

0.01 

0.13 

0.21 

0.29 

0.48 

0.64 

0.75 

0.90 

1.02 

Damage 

(£) 

0 

75.6 

759.4 

1183.1 

1651.9 

2258.6 

2644.5 

2742 

2875 

2957.4 

Probability 

interval 

0 .002 

0.0167 

0.01 

0.007 

0.013 

0.007 

0.0033 

0.0033 

0.0017 

average 

damage 

(E) 

37.8 

417.5 

1417.5 

2808.5 

2916.2 

average 
annual 
damage 

(E) 

0.0756 

6.97225 

971.25 9.7125 

9.9225 

1955.25 25.41825 

2451.55 17.16085 

2693.25 8.887725 

9.26805 

4.95754 

Total average annual damage = £92.38 

I 
N) 
00 
I 

Table 7.6 Calculation of average annual damages 
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curves to be employed. It was noted in Section 7.4.2.2 that in the United 

States standard curves were divided into 5 groups, and a typical curve 

produced for each group. Consequently, damage tables produced for the 

NFIP include only five different stage-frequency curves. An attempt was 

made in this study to combine standard stage-frequency curves, but no 

objective criterion could be identified. In fact, the curves represent 

elements in a continuum of curves, all fixed around the anchor point of 

the 100-year level. This is best illustrated by figure 7.11, which shows 

stage-frequency curves for FHF's at 0.1m increments. As the FHF increases 

the difference between the curves decreases. 

Because it was impossible to determine objectively groups of stage-

frequency curves, average annual damages were tabulated in tables 7.7a 

and 7.7b for FHF's at arbitrary 0.2m increments, with property elevations 

at 0.2m, increments. The tables, showing damages to buildings and contents 

respectively, are easy to read but great variations with FHF are apparent. 

A graphical presentation, making use of the continuum of curves as illu-

strated in figure 7.11, might therefore provide a better means of por-

traying average annual damages. Such a presentation was used by Smith 

(1983), and is shown in figures 7.12a and 7.12b. Several comments are 

necessary. 

Firstly, average annual damage was not calculated for properties 

located below the 5-year flood level, and consequently the lines showing 

damages at each elevation are truncated. For some low values of the 

FHF properties located above the 5-year level begin to suffer damage in 

floods with a return period of less than 2 years. Average annual damage 

was not calculated for their properties, as it was believed that such 

dwellings would be too exposed to be habitable. The graphs were con-

structed by calculating damages for properties at 0.2m elevation intervals, 

with intervals of 0.05m between FHF values. 

Finally, some general comments about the form of the damage curves 

can be made. For a given elevation both the buildings and contents 

damages show a concave relationship with FHF. As the FHF increases, 

damage declines rapidly at first, but with a lessening rate of decline. 

For properties located 0.2m below the 100-year level, contents damages 

are virtually constant once the FHF exceeds 0.7. The graphs presented 
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Figure 7.11 Standard stage-frequency curves 



elevation relative to FHF 
100-year level 

(m) 0.2 0. 4 0. 6 0. 8 1.0 1. 2 1.4 1. 6 1. 8 2.0 

0 77.8 12. 4 6. 9 5. 1 4.2 3. 8 3.6 3. 5 3. 5 3.7 
—0.2 * 46. 3 17. 3 11. 6 9.0 8. 6 7.1 6. 8 6. 7 6.7 
-0.4 * 156. 9 44. 1 23. 7 18.3 13. 8 12.3 11. 5 10. 9 10.6 
-0.6 * * 105. 2 49. 5 31.3 24. 3 21.2 19. 3 16. 5 14.9 
-0.8 * * * 94. 4 57.0 40. 5 32.2 28. 6 24. 1 22.8 
-1.0 * * * 177. 4 93.6 63. 3 47.9 40. 4 35. 4 31.1 
-1.2 * * * * 157.3 99. 3 71.3 57. 5 48. 6 43.4 
-1.4 * * * * * 154. 8 105.9 83. 3 65. 8 55.3 
-1.6 * * * * * * 156.7 112. 5 93. 8 75.0 
-1.8 * * * * * * 226.6 160. 8 120. 2 101.2 
—2.0 * * * * * * * 222. 4 165. 7 128.8 

Table 7.7a Average annual damages - buildings 

elevation relative to 
100-year level 

(m) 

0 

-0.2 

-0.4 

-0.6 
-0.8 

-1.0 

-1.2 

-1.4 

-1.6 

-1.8 

-2.0 

All prices to September 1983 

Table 7.7b Average annual damages - contents 

I 
00 
I 

0.2 0.4 0.6 0. 8 1.0 1 .2 1.4 1.6 1.8 2.0 

1.0 1.7 2.4 3. 1 3.9 4 .5 5.2 5.8 6.4 6.8 
18.3 14.1 12. 5 12.0 11 .8 11.7 11.6 11.7 11.8 

* 80.0 44.0 32. 3 26.9 24 .2 21.8 20.2 19.4 18.7 
* * 108,8 68. 0 51.8 42 .0 35.9 32.4 30.1 28.1 
* * * 131. 8 89.0 67 .8 56.5 49.2 43.4 38.8 
* * * 252. 9 149.8 107 .9 84.9 69.5 59.9 53.0 
* * * * 252.2 164 .5 123.3 98.4 82.6 71.0 
* * * * * 251 .6 177.4 137.9 111.0 93.5 
* * * * * * 253.6 188.5 148.3 122.4 
* * * * * * 366.8 255.4 196.8 158.1 
* * * * * * * 354.1 257.7 203.1 
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Figure 7.12a Average annual damages by elevation of lowest floor: buildings 
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by Smith. (1983) exhibit the same general form, which arises because the 

slope of the stage-frequency curve becomes less different as FHF increases. 

The major disadvantage with the form of presentation shown in both 

table 7.7 and figure 7.12 is that a given flood elevation relative to 

the 100-year level has a frequency of being reached which varies with the 

FHF. An alternative means of calculating and presenting average annual 

damages is therefore based on determining damages for properties located 

at specified frequency levels. This approach is the topic of the next 

section. 

7.5.5 Average annual damages for flood frequency zones 

The approach explained in this section is an amalgamation of the zone 

methodology outlined in Section 7.4.2.1 and the stage-frequency method 

described in the previous section. Two problems underlie the application 

of zonal average annual damages. Firstly, there can be large within-

zone variations, and secondly, damage derived from frequency zones in one 

floodplain are not applicable to the same zones in other floodplains. 

This second problem will be tackled first, using the stage-frequency con-

cept outlined above. 

Figures 7.13a and 7.13b show average annual damage for properties 

located at the 5, 10, 15, 25, 50 and 100-year levels, with varying values 

of the FHF. The damages were calculated in exactly the same way as in 

the previous section. Also shown are average annual damages for a property 

located at the lowest feasible location: defined to be below which 

damage is caused by floods more frequent than those with a return period 

(on the annual scale) of 2 years. The striking contrasts between trends 

for buildings (7.13a) and contents (7.13b) require some explanation. 

Assume that a property is located with its floor level at the 10-year 

flood stage. The levels of other return period floods relative to the 10-

year flood are shown in figure 7.14 for varying values of the FHF. Con-

sider first damage to contents, which begins at floor level. As the FHF 

increases, the stage relative to the floor level reached by larger floods 

also increases, and consequently both event damage and average annual 

damage increases. Buildings damages start below the floor level, as shown 
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Figure 7.14 Flood stages relative to the 10-year level 

The broken line shows the level at which damage begins 

(-0.3m) for a property located with its lowest floor at 

the 10-year level. 
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by the broken line in figure 7.14. As the flood index increases, the 

return period at which damage commences increases (and thus probability 

decreases), and consequently the average annual 'below floor' damage 

decreases. A numerical example will make this more clear: damage at 

both the floor level and at 0.3m below are approximately £230 (at 

September 1983 prices). With a FHF of 0.4m, damage to a property located 

at the 10-year level begins in events with a very high probability (con-

verted to inter-event terms) of 0.614. The average annual damages from 

floods which do not exceed floor level are (from equation 7.1 with 

only one class interval): 

(0.614 - 0.1) X (230 + 230) = £118.22 

2 

However, if the FHF is 1.5m damages begin with a (corrected) probability 

of 0.169, and average annual 'below floor damages' are only £15.87. 

This decrease in 'below floor average annual damages' with increasing 

FHF is offset by increasing above floor damages, and for each flood 

frequency level a point is reached where above floor damages increase 

more quickly than below floor damages decrease. 

Also shown in figure 7.13a and 7.13b are average frequency zone 

damages, calculated by taking the mean of the damage at the zone boundaries, 

and the vertical spacing of the flood frequency lines in figure 7.13a 

and 7.13b give an indication of the range of average annual damages within 

a flood frequency zone. The rate of change of damage declines as 

property elevation increases, suggesting that zone boundaries need to be 

closer together (in frequency terms) at the most hazardous end of the 

scale. 

Despite the within-zone variations, figures 7.13a and 7.13b can be 

used to estimate average annual damage. The estimation for an individual 

property may not be very accurate (especially for low-lying properties), 

but as the number of properties examined is increased the aggregated 

average annual damages will more closely approximate true damages. In 

order to allow for individually-elevated structures, properties should 

be allocated to frequency zones by floor elevation rather than geographical 

location. 
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As a final note, it is apparent from figures 7.13a and 7.13b that 

it would be very difficult to produce a single average annual damage for 

all floodplain locations. Damages could perhaps be determined for each 

flood frequency zone, but the differences between zones are too great 

to allow confident abstraction of a single floodplain figure (also, such 

a figure would not distinguish between different degrees of exposure, and 

could lead to adverse selection). This implies that the Section 24(5) 

flood maps cannot be used as the sole data source for flood insurance 

premium calculation, 

7.5.6 Summary 

This section has outlined in some detail two methods of presenting 

generalised average annual damage data. The first approach - presenting 

data by floor elevation - would enable the more accurate estimation of 

damages for an individual property. The second approach, however, 

perhaps provides a better indication of the degree of exposure to which 

hypothetical properties at specified frequency levels are exposed. Such 

an indication is useful in placing the flood hazard in a wider context: 

a property at the 25-year flood level, for example, with a FHF of between 

0.7 and 1.5m has an average annual buildings damage of only approximately 

£30 (September 1983 prices), and average annual contents damages range 

from £40 to £60. A property at the 10-year flood level with the same FHF 

range would suffer annual average buildings and contents damages res-

pectively of £95 and £120 to £180. 

7.6 PRACTICAL APPLICATION OF GENERALISED AVERAGE ANNUAL DAMAGES 

This chapter has concentrated so far on the development of tables 

and graphs of average annual damages (or insurance premiums). Such data 

must of course be capable of application to specific floodplains, and 

this section introduces application procedures with the aid of an example. 

The tables and graphs shown in table 7.7 and figures 7.12 and 7.13 

can only be applied if an estimate of the FHF has been made at a site. 

In practice it may be difficult to estimate the level of the 100-year 

flood, and so it may be useful to take advantage of the assumption that 

stages follow a Gumbel distribution. Because of this assumption it is 
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possible to estimate the difference between the 10 and 100-year floods 

from the difference between any two other overbank floods. 

It is also necessary to determine the ground floor elevations of 

floodplain properties. If generalised damage derived using standard 

stage-frequency curves are to be used, these elevations must be expressed 

relative to the 100-year level. Application of the zone-based method, 

however, requires calculation of more flood levels, and properties must 

be allocated to frequency zones on the basis of their floor elevation. 

7.6.1 Milford-on-Sea 

7.6.1.1 Hydrological and hydraulic computations 

Milford-on-Sea is a small town in south-west Hampshire with a 

population of less than 4000. It is located close to the mouth of Danes 

Stream, a small river with a catchment area of 18.9km^ above Milford. 

The catchment is underlain by Tertiary Osborne and Headen Beds with 

an extensive covering of plateau gravels and has a maximum elevation of 

63m. Approximately 22% of the catchment is urbanised, and local fears 

that further development will increase the flood hazard have been ex-

pressed. 

In Milford town centre Danes Stream flows under two bridges, one of 

which severely restricts flood flows. The floodplain is narrow and 

heavily obstructed by fences, hedges, shrubs and outbuildings. Channel-

isation works have been carried out to cut-off meander bends immediately 

downstream of the town centre, but a car park built on fill encroaches 

into the floodplain. 

Danes Stream discharges into Danes Pond approximately 600m downstream 

of the town centre. Danes Pond has a direct outlet to the sea, but is 

not affected by normal tides. Spring tides and other exceptional tides, 

however, do reach the pond, but the maximum tide level recorded 1km away 

at Keyhaven is less than 2m a.o.d., and thus high tide levels alone are 

unlikely to cause damage in Milford town centre (Shorthose, 1984; pers. 

comm.). In the absence of pond level data it is impossible to derive 

joint fluvial-tidal flood probabilities, and consequently for the 
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purposes of this illustration fluvial flood only will be assumed. This 

assumption does not unrealistically simplify the flood problem. Fluvial 

and exceptional tides are independent (different meteorological conditions 

favouring either extremes) and, given the relative infrequency of ex-

ceptional tides, most fluvial flooding will not be affected by tidal 

conditions. 

There are no river gauging stations on Danes Stream, and consequently 

flood discharges must be based on the Flood Studies Report regression 

equations and regional growth curves (NERC, 1975). An estimate of the 

mean annual flood is shown in table 7.8a, together with estimates of 

several return period floods based on region 6/7 growth curves. The 

calculation of frequency curve confidence limits is shown in table 7.8b. 

Stage-discharge relationships could not be estimated using simple 

uniform flow equations, because of the possible presence of backwater 

effects from the two bridges. Consequently, a more complex hydraulic 

model was necessary, and the U.S. Geological Survey Step-backwater pro-

gram E431 (Shearman, 1976) was used. The program calculates water 

surface profiles for gradually-raised, subcritical flow using the standard-

step method (Chow, 1959), It is based on the principle of conservation 

of energy between two cross-sections. Energy losses between two cross-

sections are calculated for a specified downstream elevation and assumed 

upstream elevation, the upstream level which leads to an energy balance 

of zero is then selected on the downstream level for the next section, 

and the process is repeated (Shearman, 1976). Bridge losses depend on 

the form of the bridge opening. The most limiting assumption in the 

technique is that the water surface is horizontal across each individual 

cross-section. This obviously will not be true in most floodplains, 

and departures from level flood surfaces will increase as floodplain size 

increases. 

Program E431 is only one of a large number of similar models which 

differ mainly in their treatment of energy losses. Dawdy and Mot ayed 

(1978) showed that, other things being equal, E431 produced higher stages 

for a given discharge than either the Corps of Engineers program HEC-2 

or a Soil Conservation Service program, owing to differences in energy loss 

coefficients. Program E431 was used in this study simply because a copy 

had been obtained from the U.S. Geological Survey. The program had to 
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Q = 0.0234 AREA° ^*STMFRQ° ^ ^ 8 1 0 8 5 ° ' * ^ 8 0 I L * ^^RSMD^ ' °^ (1+LAKE)" ° ' ^^ 

AREA = 18,85 km^ 
STMFRQ = 0.8488 /km^ 
S1085 = 5.25 m/km 
SOIL = 0.40 
RSMD = 33.8 
LAKE = 0 

Q = 0.0234 X 1 8 . 8 5 ° 0 . 8 4 8 8 ° 5 . 2 5 ° % 0.4^'^^ x 33.8^'°^ x 1 

= 5.61 cumecs 

return period growth factor cumecs 
T (annual) 

2 0.88 4.94 

5 1.28 4.10 

25 2.14 12.02 

50 2.62 14.71 

100 3.19 17.91 

200 3.86 21.67 

Table 7.8a Milford-on-Sea: mean annual flood and flood frequency curve 

Q = 5, ,6147 var Q = (0.4Q)Z/1.5 = 3 .36 Sb = -3.5 + 7.71og T 

T Q/Q var Q/Q var Q(T) se Q(T) Q(T)-se Q(T)+se 

2 0.88 0.00026 2.610 1 .616 3.325 6.557 

5 1.28 0.01296 5.913 2 .432 4.755 9.619 

10 1.62 0.053 10.489 3 .239 5.857 12.335 

25 2.14 0.2075 21.928 4 .683 7.333 16.699 

50 2.62 0.4865 38.401 6 .197 8.5135 20.908 

100 3.19 1.0394 66.959 8 .183 9.728 26.094 

200 3.86 2.0726 115.401 10 .742 10.931 32.4147 

NERC (1975), p244 

No correction for 'inter-event' return periods has been applied 

Table 7.8b Milford-on-Sea: frequency curve confidence limits. 
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be modified for successful implementation on an ICL 2970 computer. 

Cross-sections necessary for the application of the program were 

provided by Southern Water Authority, These sections were taken at 

intervals ranging from 50 to 185m, and additional cross-sections had to 

be surveyed at the two bridges. 

The estimation of a water surface profile for a specified discharge 

is primarily dependent upon the roughness coefficients assigned to the 

floodplain and channel. Ideally, roughness coefficients should be dete-

rmined with reference to a number of calibration events, with known dis-

charges and profiles. Only one potential calibration event was available 

at Milford (a flood in October 1982), with approximate flood levels at 

five locations. Unfortunately, the peak discharge was unknown and so a 

somewhat circular approach had to be employed. One of the cross-sections 

with a known flood level had a simple form and consistent roughness. 

Values of the roughness coefficient were estimated from Barnes (1967), 

and a stage-discharge relationship was developed using Manning's formula. 

The discharge corresponding to the observed stage was approximately equal 

to the lO-year return period flood. The Southern Water Authority had 

independently estimated on the basis of past flood occurrence a similar 

return period for the 1982 flood. 

Armed with this estimate of discharge and the five flood levels, it 

was then possible to vary floodplain and channel roughness coefficients 

so as to approximate the recorded flood level. Agreement to within 

O.lm was reached at all five calibration points. Channel roughness co-

efficients varied from 0.025 to 0.06, while floodplain coefficients were 

generally higher. A maximum of 0.5 was estimated for dense reed beds 

upstream of Danes Pond, and values of up to 0.4 were used in the con-

gested floodplain in the town centre. 

It is unfortunate that roughness coefficients had to be estimated 

in such a circular manner, but this approach was believed to be preferable 

to estimating roughness coefficients from text books alone. 

Stage-discharge relationships were produced at each cross-section 

by calculating flood profiles corresponding to different discharges, and 
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stage-frequency relationships at three sections are shown in figure 7.15. 

Figure 7.16 shows the 10 and 100-year flood profile through Milford town 

centre. These profiles are calculated from the best estimates of the 

10 and 100-year discharge as given in table 7.8a. However, use of the upper 

and lower confidence limits estimates (table 7,8b) raises or lowers the 

100-year profile by approximately 0.37m or 0.46m respectively. The 10-

year level is less affected, and therefore the difference between the two 

is greater (approximately 0.13m) at the upper confidence limit, and smaller 

at the lower limit (by approximately 0.12m). 

It is apparent from this subsection that the estimation of flood 

profiles and hence stage-frequency is at best an 'inexact science'. Un-

certainties, particularly in the estimate of discharge and roughness 

coefficients, mean that a calculated profile is only a crude estimate of 

the 'true' profile. Further inaccuracies are introduced by the assumption 

of level cross-section profiles. Without recorded flood profiles, however, 

it is impossible to evaluate the inaccuracies inherent in any hydrologic 

and hydraulic investigation of this kind. 

The next subsection employs the result of these hydrologic and 

hydraulic studies to estimate average annual damages for residential 

properties in Milford. 

7.6.1.2 Average annual damages at Milford-on-Sea 

The Flood Hazard Factor is shown in figure 7.16 to decrease upstream, 

and ranges from approximately 0.6m to 0.55m. Floor levels of all 

properties potentially at risk from flooding in Milford were provided by 

Southern Water Authority. Eighteen houses had floor levels below the 

calculated 100-year flood level, and the locations of these houses are 

shown in figure 7.16. (In addition, a shop, a public house and a restaurant 

are at risk, together with a number of store rooms). 

It can be seen that three of the houses are at very low levels. 

Houses Q and R are associated with an old water mill, which accounts for 

their low elevation. House A is a 19th century building located at the 

rear of another structure fronting onto High Street. 
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Average annual damages for each of the 18 properties were estimated 

in three ways: by interpolation from the elevation-damage graphs (figure 

7.12), by flood frequency zone (figure 7.13), and by individual calculation. 

The three low properties, especially House A, caused the greatest problems. 

Each was found to be at such an elevation that damages should begin at 

below the 2-year flood level. Such exposure would very probably be un-

acceptable to the occupants, and it is therefore likely that the degree 

of risk has been overestimated. There are two potential sources of error. 

The more obvious is that the flood profiles are inaccurately determined. 

Table 7,8b shows the very broad confidence bands around the discharge-

frequency curve, and the uncertainties inherent in the step-backwater 

calculations were emphasised in Section 7.6.1.1. The second potential 

source of error lies in the assumption that damage begins at 0.3m below 

floor level (Penning-Rowsell and Chatterton, 1977). It is possible that 

lowly-sited properties (particularly those such as buildings Q and R 

associated with mills) are built differently to other properties, with 

less potential for sub-floor damage. Remembering these two potential 

sources of error, attempts were made to estimate average annual damages 

for the three low properties using the procedures outlined in previous 

sections. First, however, average annual damages were individually de-

termined by assuming that the properties were located at the lowest 

level which would escape damage from the 2-year flood. Elevation-curve 

estimates were obtained by taking the damage at the leftmost end of the 

appropriate damage curve (-0.8m for property A, -0.6 for Q and R). 

Table 7.9 shows generally close agreement between the three damage 

estimates for each property, with estimates for lower properties being 

less accurate. The elevation-curve estimates are closer to the 'true' 

average annual damages because more generalisation is involved in the 

production of frequency-zone damages. However, the frequency zone method 

was much easier to apply (it did not involve subjective interpolation), 

and the total damage for all 18 properties is within 5% of the 'true' 

total for both buildings and contents. This implies that the frequency 

zone method can be used to quickly estimate aggregate average annual 

damages, even though estimates for individual properties may be very poor. 



HOUSE Elevation relative Flood frequency FHF Damages (1) Damages ( 2 ) Damages ( 3 ) 

to 100-year level zone (£) (E) (E) 
(m) (years) buildings contents buildings contents buildings contents 

A -0.84 < 5 0.62 219.6 248.5 175 211 160 182 
B -0.3 25-50 ft 25.8 25.1 28 27 15 25 
C -0.3 25-50 I t 25.8 25.1 28 27 15 25 
D -0.30 25-50 11 25.8 2 5 . 1 28 27 15 25 
E -0.47 10-15 55.1 5 8 . 8 54 64 85 92 
F -0.47 10-15 M 55.1 58.8 54 64 85 92 
G -0.01 30-100 t t 6.9 2.8 8 3 11 8 
H -0,27 25-50 M 22.8 2 1 . 2 23 22 15 25 
I -0.20 25-50 t l 16.4 13.9 16 14 15 25 
J -0.61 5-10 ff 99.7 106.6 96 103 160 182 
K -0.06 50-100 f t 8.6 4 . 8 9 6 11 8 
L -0.06 50-100 tf 8.6 4.8 9 6 11 8 
M -0.06 50-100 It 8.6 4 . 8 9 6 11 8 
N -0.23 25-50 t l 

1 8 . 4 17.1 19 1 8 15 25 
0 -0.09 50-100 f t 10.0 6.2 10 7 11 8 
P -0.55 10-15 0.54 118.1 105.7 110 108 92 82 
Q -0.64 5-10 178.3 164.9 170 170 160 150 
R -0.64 5-10 178.3 1 6 4 . 9 170 170 160 150 

1081.9 1059.1 1016 1053 1047 1120 

I 
(O 
00 
I 

Damages (1) ~ individually calculated 

(2) - by elevation curve (figures 7.12a and 7.12b) 

(3) - by flood frequency zone 

Table 7.9 Average annual damages at Milford-on-Sea 
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7.6.2 Lessons from the example 

A number of important lessons can be learnt from this admittedly 

small example. Firstly, the determination of flood profiles is a com-

plicated process, and the experience reported in Section 7.6.1.1 enables 

a better understanding of why Flood Insurance Rate Map, production in the United 

States is very costly and time consuming (chapter 3). The accuracy 

of determined flood profiles is dependent solely upon the quality of 

the available data. The situation at Milford - no gauged flood discharges 

and little flood level calibration data - probably reflects that in most 

small British floodplain towns. However, once flood profiles have been 

calculated, the estimation of average annual damages for the flood-prone 

properties is a very simple matter. 

The second lesson is that properties can be found at seemingly very 

dangerous positions. This impression is probably due to either inaccurate 

flood profiles or inappropriate assumptions about building construction 

types. Such uncertainties have greatest effect on damage estimates at 

low levels - where average annual damages vary greatly for small changes 

in elevation - and consequently estimates for lowly-sited properties 

must be treated with caution. 

The final lesson is that the simpler flood-frequency zone method 

can lead to similar estimation of aggregate average annual damages to the 

more involved procedure. This implies that an insurance scheme based on 

frequency-zone premiums would not suffer long term net losses (or on the 

other hand, net profits). 

7.7 AVERAGE ANNUAL DAMAGE AND FLOOD INSURANCE RATES 

The average annual damages calculated in section 7.5 can be simply 

converted into pure insurance rates (i.e. excluding administrative 

loadings and the effects of deductibles) using the insurable totals pres-

ented in table 7.2. This section compares such rates with general resi-

dential property rates and flood insurance rates in Britain and the United 

States. 
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7.7.1 Insurance rates in Britain 

Hypothetical flood insurance rates are shown in table 7.10. These 

rates exclude the (minor) effect of a £15 flood claim excess, which is 

standard on all household insurance policies. 

Most companies in Britain offer comprehensive buildings rates at 

£0.15 per £100 (£0.18 including accidental damage cover), but contents 

rates are more variable (table 7.11a). Rates vary with location, re-

flecting variations in the theft risk, and companies both delineate 

different risk regions and charge different rates for the high risk areas. 

For most of the country, however (with 'normal' theft risk) rates are very 

similar between companies (table 7.11a). Comparison of the rates in table 

7.10 and 7.11a reveals that buildings flood rates exceed comprehensive 

buildings rates for properties in the 5 to 10 and 10 to 15-year frequency 

zones. The contents flood rates appear to be extremely high, although 

the variation in industry rates hinders direct comparison. These high 

rates perhaps suggest that the insurable sum is too low, but this sum 

was calculated using the same data source as the damage estimates, and 

therefore should be compatible. 

As a final comparison, it is interesting to compare the flood in-

surance rates produced in this study with those estimated by the insurance 

industry. Broad guides were published by Stone and Cox (1965), (table 

7.11b) although as noted in chapter 4 these rates have fallen into disuse. 

Nevertheless, they represent an attempt by the Insurance industry to 

estimate flood rates. Before comparison with the present rates, however, 

it is necessary to note that buildings rates in general have increased 

by 20% since 1965, and contents rates have risen by over 40%. It is 

apparent that the buildings rates shown in table 7.10 conform closely to 

Stone and Cox's guidelines. The 5 to 10-year zone appears to correspond 

to the 'notorious' zone, while the 10 to 15 and 15 to 25-year zones have 

rates similar to those proposed for 'property which in exceptional cir-

cumstances has been flooded.' It is also noteworthy that the 'normal' 

rate is lower than the rates for properties in the safest flood frequency 

zone. The picture with regards to contents rates, however, is very 

different. Rates based on average annual damages are far higher than 

Stone and Cox's recommendations. 
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Buildings Frequency zone (years) 

FHF 5-10 10-15 15-25 2 5 - 5 0 50-100 

0.4 — 2 8 . 2 17.4 9 . 4 4 . 4 

0.6 - 18.7 11.2 5.7 2.5 

0.8 33.5 17.0 10.0 4.8 2.0 

1.0 33.7 16.7 9 . 9 4.7 1.8 

1.2 35.9 17.6 10.4 5.0 1.8 

1.4 38.1 18.7 11.0 5.2 1.8 

1.6 4 0 . 2 20.0 11.8 5.5 1.8 

1.8 42.7 21.2 12.5 6.0 1.9 

2.0 45.2 22,7 13.3 6.4 2.0 

Contents Frequency zone (years) 

FHF 5-10 10-15 15-25 25-50 50-100 

0.4 — 103.1 60.1 27.1 7.6 

0.6 - 144.2 84.1 39.1 11.7 

0 . 8 362.7 177.9 105.2 49.3 15,2 

1.0 410.9 203.2 121.4 58.4 18.6 

1.2 4 4 7 . 9 223.6 1 3 3 . 1 64.5 21,2 

1.4 484.5 241.9 1 4 4 . 6 70.3 23.6 

1.6 512.8 256.1 151.1 73.8 25.9 

1 . 8 545.3 2 6 9 . 6 160.3 78.2 27.8 

2.0 561.5 279.3 167.5 81.9 28.9 

Table 7.10 Flood insurance rates Rates in pence per £100 
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Rates in pence per £100, for indejnnity value policies 

rate for buildings in Southampton 

Company A 3 0 - 8 0 30 

B 24 - 60 30 

C 27 - 105 30 

Table 7.11a Comprehensive household contents insurance rates 

Rates in pence per £100 

Normal risks 1.5 

Property situated in low lying districts or 

near to rivers, canals, reservoirs, water 

courses or the sea, but with no previous 

history of flooding 2 . 5 - 5 

Property in areas which have previously 

been subject to floods but where the insured 

buildings themselves have not been flooded 5 - 1 0 

Property which on exceptional occasions 
has been flooded 10 - 25 

Property in notoriously bad areas such as 

the Fens and certain parts of the Thames 

Valley 2 5 - 5 0 

Table 7.11b Stone and Cox's (1965) guide for residential flood insurance 

rates. 
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7.7.2 Comparison with NFIP rates 

Comparison of the flood insurance rates developed in this chapter 

with insurance rates applied under the U.S. National Flood Insurance 

Program provides an indication of the relative exposure to loss of proper-

ties in similar situations. Prior to comparison, however, it is necessary 

to adjust published NFIP rates to remove various administrative loadings. 

An unpublished FEMA report (FEMA, 1982c) presents the rate formula em-

ployed: 

Rate = average annual damage x LADJ x PEP x UINS 

insurable sum EXLOSS 

LADJ is a loss adjustant factor, and allows for loss adjustant costs. 

A factor of 1.05 was selected by FEMA on the basis of claims experience. 

PEP is a factor to offset the effect of the $500 excess and, again based 

on claims experience, was fixed at 0.91 for residential buildings and 0.81 

for contents. The variable UINS is the underinsurance factor, and is 

included because policyholders do not always insure to the full value. 

Arbitrary factors of 1.25 for buildings and 2.0 for contents were selected 

by FEMA. Finally, EXLOSS accounts for commission and administrative 

expenses, and was fixed at 0.8. The effect of all these adjustments can 

be combined into a simple loading factor: this factor equals 1.54 for 

buildings and 2.31 for contents. Consequently, published NFIP rates can 

be reduced by these factors. Buildings and contents rates are shown in 

tables 7.12a and 7.12b, with rates calculated using the procedures out-

lined in this chapter for properties at selected elevations relative to 

the 100-year level shown in table 7.12c. 

As would be expected, flood insurance rates (or perhaps more 

strictly average annual damages in proportional terms) for British 

buildings are much lower than for American structures. This reflects 

difference in construction techniques. Structural damage is very rare 

in British flooding, but American frame houses are highly prone to damage. 

Insurance rates for the contents of property located above the 100-year 

flood level are considerably lower for British than for American properties. 

In contrast, British houses at lower elevations suffer proportionately 

more damage. These differences can largely be interpreted in terms of 

the contrasting forms of American and British stage damage curves 
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NFIP figures are for the first $35,000 of cover, and are the published 

rates divided by 1.542, Rates are in cents per $100, and elevations are 

relative to the 100-year level. Al-AlO and A11-A14 are FHF flood risk groups. 

One floor, 
no basement 

Al-AlO 

Two or more floors, Two or more floors 
with or without unfinished basement 

basement FHF group 

A11-A14 Al-AlO A11-A14 Al-AlO A11-A14 
(m) (ft) 

( 0 . 6 ) +2 6.5 6 .5 6.5 6,5 6.5 6.5 
( 0 . 3 ) +1 6.5 9 0 6.5 7.0 6.5 6.5 
( 0 ) 0 13,0 1 6 .0 13.0 13.0 13.0 13.0 
(-0.3) -1 31,0 29 0 26.0 26.0 26.0 26.0 

FHF group Al-AlO covers FHF's of 0,5 to 5ft (0.15 to 1.52m), A11-A14 
5.5ft to 7ft (1.68 to 2.13m). 

Table 7.12a NFIP buildings rates 

NFIP figures are for the first $10000 of cover, and are the published 

rates divided by 2.31. Rates are in cents per $100, and elevations are 

relative to the 100-year level. 

One floor, 
no basement 

Two or more floors. Two or more floors, 
with or without unfinished basement 

basement 

Al-AlO A11-A14 Al-AlO A11-A14 Al-AlO A11-A14 
(m) (ft) 

(0.6) +2 5 8 5 5 5 5 
(0.3) +1 10 1 4 6 9 5 5 
( 0 ) 0 21 24 13 1 6 8 11 
( - 0 . 3 ) -1 53 37 33 26 22 22 

Table 7,12b NFIP contents rates 

Rates are for FHF's from 0.4 to 2.0m, and are in pence per £100 

buildings 

+ 0.6m 

+ 0. 3m 

0 

— 0, 3m 

0 - 0.1 

0.3 - 0.3 

0.8 - 3.0 

1,7 - 19 

contents 

0 

0 - 3 

2.8 - 11,3 

26.0 - 67.5 

Table 7.12c Comparable UK rates 
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(figure 7.17). At lower heights above floor level, British properties 

incur greater contents losses than American properties. The different 

shape of the curves reflects the methodology employed in their con-

struction. As noted in Section 7.5.1, the British curves were based on 

hypothesised damage susceptibility data. The American curves, however, 

were derived from analysis of recorded claims payments and associated 

flood depths, and thus incorporate effects of emergency actions. 

In summary, then, this subsection has compared the cost of flooding 

to similarly-sited properties in Britain and America. The sturdier con-

struction methods employed in Britain are reflected in considerably lower 

buildings damages, but contents damages for lowly-sited British properties 

are higher than for their American counterparts. 

7.8 CONCLUSIONS 

This chapter has outlined the ways in which flood insurance premiums 

can be based on generalised estimates of average annual flood damages. 

Two procedures, both based on generalised stage-frequency relationships, 

have been applied to Britain. One is centred around properties at different 

elevations relative to the 100-year flood (and is thus the same as that 

used in the U.S. NFIP), while the other requires the calculation of 

damages for properties in different flood frequency zones. At the indi-

vidual scale the former method produces the best estimates of average 

annual damages, but the techniques are very similar at the aggregate scale. 

Buildings rates for properties located in areas flooded by events 

with a return period of less than 25 years were found to be higher than 

comprehensive buildings rates, while contents rates were higher than 

comprehensive rates in all floodplain locations. The relatively high 

contents rates perhaps reflect an underestimate of total inventory values. 

As expected, buildings flood insurance rates for British properties are 

considerably lower than for similarly-sited American dwellings, but 

contents rates are either higher or lower, depending on elevation. 

It has been shown that an approximate determination of average annual 

damages requires information on flood elevations or flood frequency zones. 

Such data are not readily available for many British floodplains and, as 
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U.S. curve 

U.K. curve 

10 20 30 40 50 60 

Damage as % of total inventory value 

Figure 7.17 Contents stage-damage curves for British and 

American structures 

Sources: Penning-Rowsell and Chatterton (1977); FEMA (1982c) 
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shown in Section 7.5.5, it is very difficult to derive a single flood-

plain flood insurance rate. Consequently, Section 24(5) flood extent 

data needs to be augmented at a site by additional information (from 

water authorities). 

Finally it is necessary to consider some points not raised in the 

chapter. In principle it is possible to examine the effect of different 

types and extents of floodproofing on average annual damages (and thus 

insurance rates) by the construction of modified stage-damage curves. 

Curves showing the effect of flood warning have been produced (Penning-

Rowsell and Chatterton, 1977; Penning-Rowsell et d l , 1978), but such 

curves were not relevant for the present study (it would not be possible 

to offer lower premiums in return for a promise to take action on receipt 

of a flood warning). Calculation of stage-damage curves incorporating 

flood-proofing, and the comparison of average annual damages for flood-

proofed and unprotected properties constitutes a potentially useful area 

of research. 

This chapter has concentrated on one parameter of the distribution 

of flood losses. This parameter - the mean - is the most relevant for 

flood insurance purposes, but is is necessary to note that it is also 

possible to calculate the standard deviation of annual flood losses 

(Irish and Burton, 1973) or, graphically, the damages exceeded with a 

specified annual probability. Such measures would not be of interest to 

the individual policyholder (he has bought his policy to eliminate 

variable flood losses), but annual variability of aggregated flood damge 

determines the potential losses of a flood insurance scheme. The ex-

amination of aggregate flood loss variability and its implications for 

insurance fund solvency was the major concern of Schaake and Fiering (1967) 

and Friedman (1972). Assessment of aggregate loss variability requires 

either flood loss data - which is not available in Britain - or a simu-

lation based on data on problems of floodplain property location. Such 

data is becoming available (Handmer, 1984), but a simulation of flood 

losses in Britain was beyond the constraints imposed upon this study. 
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Chapter 8 

Conclusions 
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This thesis has presented an investigation into the provision of 

flood insurance and the relationship between insurance and floodplain 

management. Rather than summarise in detail the proceeding chapters, 

it is the object of this conclusion to provide a brief overview of the 

thesis, discuss some general issues pertinent to hazard research and an 

understanding of flood insurance in Britain, and identify some topics for 

further research. 

8.1 AN OVERVIEW 

The investigations in this thesis began with an exploration of the 

principles of flood insurance and the potential links between insurance 

and floodplain management. It is suggested that in principle the spatial 

variability of exposure to flood and the potential for catastrophically 

large losses imply that flood insurance premiums should vary over space 

and that a flood insurance scheme must operate within a long-time frame, 

but have strong short-term financial support (through reserves, reinsurance 

or government aid). Subsidised premiums for established floodplain 

occupants are justified on the grounds that the development of this zone 

possibly occurred in ignorance of the flood threat, and that full-cost 

premiums for established structures in some locations may be prohibitively 

expensive. However, in order to prevent insurance encouraging floodplain 

development, new floodplain occupants should be charged full-cost risk-

related (actuarial) premiums. Flood insurance premiums can thus be used 

to deter unwise floodplain encroachment and to encourage the adoption of 

measures to reduce losses. Also, the availability of insurance can be 

made conditional upon the individual or collective adoption of specified 

floodplain management actions. 

The application of these principles has been illustrated by the United 

States National Flood Insurance Program (NFIP). This lies at the heart 

of public flood management efforts in the United States, and because it 

offers insurance as an incentive to adopt floodplain regulations, the 

NFIP is as much a land use programme as an insurance programme. It 

involves both subsidised and actuarial premiums, and the case study re-

vealed the large effort required to provide the data base for the imple-

mentation of actuarial flood insurance. In addition, examination of the 

NFIP has illustrated the benefits and problems of government involvement. 
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Investigation of the structure of flood insurance in Britain un-

covered a very different pattern. Insurance is in the hands of the private 

insurance industry, and is not connected with floodplain management. 

Unfortunately the insurance companies do not systematically keep flood 

loss data, and so it is difficult to either estimate flood losses in 

Britain as a whole or assess the liability of the insurance industry. 

Flood cover is included in virtually all comprehensive household policies, 

and few floodplain residents are charged higher premiums for flood cover. 

Field studies indicated that not all floodplain residents - typically 

lower income households - had household insurance, and that approximately 

a quarter of those who did believed that they were underinsured. 

Public relief is an alternative means of providing for financial re-

covery from loss, and the form and function of charitable flood relief 

funds in Britain were investigated. It was found that only a small 

proportion were registered as charities, and that, in general, relief 

payments are made only for uninsured loss. 

Finally, techniques for the evaluation of flood insurance premiums 

have been reviewed. It has been shown that the long-term financial 

stability of a flood insurance scheme requires premiums to be based on 

average annual flood damages, and average annual damages must be calcu-

lated using information on flood probabilities and flood damages. Methods 

of deriving probability and damage data were summarised, and a generalised 

procedure for calculating average annual damages based on that employed 

in the NFIP was developed. Average annual damages, and thus flood in-

surance premiums, were calculated for hypothetical structures located at 

varying elevations and in different flood risk zones under a range of flood 

hazard conditions. The practical application of the damage estimates 

was illustrated with the aid of a case study undertaken at Milford-on-

Sea, Hampshire, which highlighted the strengths and problems in the pro-

cedure , 

This section has provided only a very brief summary of the work 

presented in the thesis. The next section identifies and discusses the 

key issues which have emerged from the investigations. 
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8.2 KEY ISSUES 

8.2.1 Structural influences on actions 

Evidence presented throughout this thesis indicates that actions of 

both the insurance industry and individuals with regard to flood insurance 

are profoundly influenced by the overall structural aspects of the econo-

mic, social, institutional and political environment (Chapter 1). 

The development of flood insurance provision in Britain follows 

the model of decision-making outlined by Penning-Rowsell (1984), which 

states that the decision-making process is a compromise between the pres-

criptive or ideal approach (based on a series of steps leading from 

problem identification to solution) and 'muddling through' (hurried 

decisions in response to crisis). Insurance industry actions have 

fallen closer to the 'muddling through' end of the continuum, and are 

characterised by short-term reactions rather than long-term planning. 

Decisions have been taken in response to stress (largely through not 

exclusively major flood events (Arnell et at, 1984)) but these decisions 

have been constrained by institutional, economic and political considera-

tions. Perhaps the greatest stimulus to the provision of flood insurance 

has been the insurance industry's fear of nationalisation, and this fear 

led to the extension of flood cover in 1961, Subsequent calls for govern-

ment involvement in flood insurance have been unsuccessful because 

ministers (both Conservative and Labour) have held the attitude that 

taxpayers expect individuals to act providently and buy insurance. 

Competition between insurance companies stimulated the incorporation of 

flood cover along with other special perils in household contents policies 

during the 1920s, and during the 1970s and 1980s has led to both the 

marketing of new-for-old policies and the abandonment of higher rates 

in flood-prone areas. Indeed, the desire to remain competitive has 

perhaps been the greatest influence on insurance industry activities in 

general during the 1980s. Thus, the development and provision of flood 

insurance in Britain has been profoundly influenced by major institutional 

and economic factors - primarily fear of nationalisation, the attitude of 

government and competition - unrelated to the mitigation of flood hazards, 

and actions have characteristically been responses to flood events. 

Flood insurance provision in the United States has also been influenced 
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by large scale forces, but in contrast to Britain, the decision-making 

process has followed much more closely the prescriptive approach. Al-

though in large part a reaction to rising flood losses, the NFIP rep-

resents the outcome of a lengthy process of problem definition and 

strategy selection as exemplified by the reports prepared in the 1960s 

(U.S. Congress, 1966a; 1966b). The exact form of the NFIP was, however, 

determined by the structure of government in the United States. Research 

during the 1960s had emphasised the value of floodplain regulations in 

curbing rising flood losses and hence federal flood relief, but the 

federal government had no powers to directly regulate non-federally-owned 

land. Rising flood losses could therefore only be tackled by encouraging 

local communities to adopt floodplain regulations, and the offer of flood 

insurance was seen as the ideal incentive. American insurance companies 

were less opposed to government intervention in flood insurance than the 

British industry. This perhaps reflects less immediate fear of nationali-

sation (mooted in Britain but not in the United States) and larger poten-

tial flood losses, but may also have followed a recognition that the 

government were going to act and it would be futile to argue. Political 

factors have led to changes in the structure and operation of the NFIP 

during the 1980s. The Reagan Administration has attempted to reduce the 

role of the federal government in American society as a whole, and has 

consequently encouraged the transfer of part of the management of flood 

insurance to the private insurance industry. 

The individual adoption of flood insurance in Britain, like the 

provision of flood insurance, is influenced to a large degree by 

'structural' forces. The inclusion of flood insurance at no extra direct 

cost in all standard household policies means that possession of flood 

insurance in Britain is not necessarily related to hazard perception, and 

cannot be examined in the context of a model of response to hazard. 

Instead, attention must be shifted to the possession of household in-

surance, and this appears to be a function of constraints rather than 

choice and decision-making under uncertainty (whether flood, theft or 

fire). The major constraint is cost, and lower income groups such as 

tenants, lower status households and pensioners are less likely to be 

insured than higher income households. In contrast, flood insurance in 

the United States can be purchased separately, and possession of it is 

therefore more closely related to perceptions of the flood threat. 
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8.2.2 Insurance and floodplain occupation 

All floodplain residents and most commercial enterprises in Britain 

can in principle be protected by flood insurance, and indeed householders 

get flood cover at no direct cost as part of a comprehensive policy. 

Despite this ready availability of flood cover, there is no evidence that 

insurance has in itself encouraged floodplain development, and this is 

mainly because development in terms of new structures is largely out of 

the hands of individual households. Most residential development is 

undertaken by speculative builders and developers, and individual 

development decisions are tightly constrained by planning regulations. 

Consequently, there is little scope for an individual to decide to take 

advantage of flood Insurance and build a house in a floodplain. Flood-

plain development is, however, taking place, and in the few instances 

where this development is proposed by an individual householder it is 

likely that other features of a floodplain site such as fishing rights 

and river frontage were more important than the ready availability of 

flood insurance. Of course, the existence of flood insurance may have 

helped dampen any fears concerning the flood risk, and further research 

into reasons behind individual floodplain encroachment decisions is 

necessary. 

Insurance companies do not (with rare exceptions) charge floodplain 

residents more for their insurance, largely due to competition. Con-

sequently, the cost of flood insurance cannot act to discourage movement 

onto the floodplain. Field surveys presented in chapter 5 indicate that 

higher insurance costs would not deter occupation of floodplains, but at 

the same time several respondents (in all areas surveyed) asserted that 

if they had had prior warning of the flood threat to their home they 

would not have moved to it. Higher insurance costs may have drawn 

attention to the threat (if these extra charges were made known to the 

prospective occupants before moving in), and the presence of such higher 

rates would be more important than their magnitude. However, if insurance 

premiums were effective in discouraging movement into floodplain houses 

the value of such properties would fall, and the floodplain could become 

characterised by low and fixed-income households - who are least likely 

to be able to afford insurance. 
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Finally, it is important to remember that individual residential 

location may be determined more by constraints (such as the availability 

of suitably-priced accommodation) than choice, and consequently variations 

in insurance premiums will be of little significance in influencing move-

ment onto floodplains. Tenants, for example, generally have little choice 

over where they live. 

8.2.3. Insurance and flood loss mitigation 

There are few links between insurance and measures to reduce flood 

damages in Britain. Insurance companies often require flood-prone 

commercial enterprises to store stocks above a specified level, but 

similar requirements are apparently never Imposed upon householders 

(again probably due to competition). Insurers hold that the insurance 

contract requires the insured to act prudently and take every feasible 

step to protect against loss. It would therefore, it is argued, be 

inappropriate to offer lower premiums in return for the implementation 

of measures to reduce flood losses. This view is at variance with 

policies in other fields of insurance, and both cheaper life assurance 

for non-smokers and cheaper fire insurance for commercial properties with 

a specified number of sprinklers are readily available. Nevertheless, 

the motives behind the insurance industry's apparent opposition to en-

couraging flood-proofing suggest that there is little scope for linking 

flood-proofing to insurance. 

Despite the lack of coordination between flood insurance and flood 

loss mitigation measures (both individual and collective) in Britain, 

there is no need to implement a variant of the United States National 

Flood Insurance Program. The conditions which led to the creation of the 

NFIP - a lack of private flood insurance, steeply rising flood losses 

(and more particularly flood relief expenditures) and limited land use 

management - have not existed in Britain since at least the early 1960s, 

and any government intervention in the affairs of the insurance industry 

would be strongly opposed. 

8.2.4 Insurance and flood relief 

Flood victims are not guaranteed substantial financial assistance 
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from the government, and public subscription funds are established only 

after particularly large flood events. It is therefore unlikely that 

any floodplain residents refrain from purchasing flood insurance because 

they expect public assistance. However, some households do not have 

insurance, and the implications of the findings presented in Chapter 5 are 

that this is largely due to the cost of insurance. The most vulnerable 

sections of society are therefore also the most exposed to financial 

hardship after a flood (or indeed any loss). 

There are humanitarian justifications for providing some form of 

financial assistance to such flood victims, and this aid is little 

different in principle to other forms of public assistance to less 

privileged members of society (such as supplementary benefits and free 

school meals). Limited residential opportunities and the fact that many 

floodplain occupants did not choose to live in flood-prone areas provide 

further justifications for public assistance to flood victims. There 

are, however, major problems facing public flood relief, and the most 

important concerns the definition of eligible households. Also, if 

people knew they were entitled to flood relief they may be disinclined 

to buy insurance. Relief could perhaps be limited to those on supple-

mentary benefits or state pensions, or could be earmarked for the purchase 

of insurance. Despite numerous practical problems and the probable 

intense opposition of the insurance industry it is clear that some means 

needs to be found to provide financial assistance to those unable to 

recover from flood loss. 

8.3 FURTHER RESEARCH ISSUES 

This thesis has presented a detailed examination of flood insurance 

in Britain and the United States both in principle and in practice, but 

has also revealed that further research is necessary in a number of areas. 

Although the background to residential locational choice has been 

shown to be complex, it is probable that some individuals voluntarily 

move onto the floodplain because of locational advantages such as river 

frontage, prestige value or fishing rights whilst being aware of the 

flood risk. The influence of insurance availability on such voluntary 

floodplain encroachment needs to be examined, and this would be best 
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undertaken within the broader context of an investigation into floodplain 

encroachment decisions. 

The research contained in this thesis has focussed on flood in-

surance in Britain and the United States. Comparative studies in other 

countries would enable a wider understanding of the variety of ways in 

which flood insurance can be both managed and integrated into floodplain 

management policies. 

With the important exception of the assessment of flood insurance 

premiums, this thesis has not been concerned with technical aspects of 

flood insurance provision. Such technical issues include the estimation 

of absolute exposure to loss and expected annual variations in loss, and 

the determination of both the time base and cost of reinsurance. 

These calculations can in principle be based on hydrological considerations, 

and research into both current practices and potential improvements would 

be of value to the insurance industry. In addition, the techniques devel-

oped in Chapter 7 could be extended to incorporate the effects of different 

types and degrees of floodproofing on average annual damages and thus 

insurance premiums. 

The investigations presented in this thesis have been primarily 

concerned with flood insurance. It is, of course, possible to provide 

insurance against other environmental hazards, and there will be both 

similarities and contrasts with flood insurance. All insurable environ-

mental hazards occur irregularly over time. Thus, in outline an earth-

quake insurance scheme, for example, must like a flood insurance scheme 

be based on average annual damages and reinsurance. Procedures for the 

assessment of losses will however vary between hazards, and many hazards 

do not exhibit the same degree of spatial concentration on floods. 

Nevertheless, the research presented here can provide the basis for com-

parative investigations into insurance against other hazards, particularly 

in Britain. Further research, for example, is necessary into the impli-

cations of providing subsidence insurance cover in Britain, building on 

initial investigations by Clark (1980). 

The emphasis throughout this thesis has been on means of providing 

reimbursement for financial and material flood losses. It has, however, 
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become clear that other impacts of floods (such as ill-health, anxiety 

and disruption) may be of equal, and perhaps greater concern to flood 

victims (Green et a1, 1983b). Research must build on the increasing 

understanding of these impacts and recommend ways in which their effects 

can be ameliorated. Investigation of responses to the 'intangible' 

aspects of flooding would complement the research presented in this thesis 

into response to the threat of financial loss. 

8.4 A FINAL PERSPECTIVE 

It is appropriate at this juncture to take a broader perspective 

and consider in general terms the research presented in this thesis. 

Whilst the research is unlikely to lead to major change in insurance 

industry practices in Britain (and was never intended to do so), it 

has played a useful 'pure scientific' role. The research has led to a 

better academic understanding of flood insurance in theory and in practice, 

and has thus enabled a finer appreciation of flood insurance in particular 

and the flood problem as a whole in Britain. However, the apparent lack 

of tangible impact of the research may prove to be illusory. 

During the late 1970s and early 1980s the insurance industry in 

Britain paid little attention to the flood risk. Competition had en-

couraged the abandonment of higher premiums for flood-prone households 

and discouraged companies from refusing to sell flood cover to flood-

plain residents. In 1982, however, the Zurich Insurance Company began 

selling cheaper buildings insurance to householders not exposed to 

flooding or subsidence, and the large number of subsidence claims in 1984 

may encourage other companies to follow Zurich's lead and begin to dis-

criminate against householders in hazardous locations. If this does 

occur there may be an increased interest in the identification of flood-

prone areas, the rating of flood risks, means of providing flood insurance 

to floodplain properties and perhaps in linking insurance with flood-

proofing. The research reported in this thesis together with a closer 

examination of overseas experience would thus provide the basis for 

detailed investigations into ways in which flood insurance provision 

could be revised. The introduction of special treatment for floodplain 

residents would mean that the purchase of flood insurance (or a policy 
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incorporating flood cover) would require a conscious decision on behalf 

of the floodplain resident, and therefore that individual hazard perception 

would become significant. As a consequence, research into both awareness 

of the flood hazard in Britain and the purchase of flood insurance in the 

United States would be of relevance both to the marketing managers of 

insurance companies and future researchers into flood insurance. 

It has been shown throughout this thesis that overall social, 

economic, political and institutional factors have had an important 

influence on the provision and adoption of flood insurance. This finding 

suggests that the emphasis on individual decision-making and choice in 

the hazards research paradigm developed during the 1960s and 1970s is 

misplaced in this context, and that much greater attention needs to be 

paid to the social, economic, political and institutional environment 

within which both individual and collective decisions are made. 

Finally, whilst it has not been the objective of this thesis to 

explore the reasons underlying human vulnerability to environmental 

hazard, the research has highlighted one central issue: insurance acts 

as a buffer between human society and the physical environment, and this 

role is vitally important regardless of whether environmental hazards 

are perceived to be caused by the nature of the physical environment, the 

structure of society or a combination of the two. 
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APPENDIX 1 

Glossary of insurance terms relevant to hazard research 

based on Dinsdale and McMurdie (1980) 

Actuarial Based on calculated risk. In Britain the terms 

refers almost exclusively to assessment of risk 

for life assurance. 

Averaging Payment only of the proportion of loss that the 

sum insured bears to the total value at risk, 

i.e. if the sum insured equals 60% of the total 

value, only 60% of the amount claimed will be paid. 

Claim A demand by the insured for payment under a policy, 

Co-insurance Division of the insurance of a property amongst 

more than one insurer (each of whom are termed 

co-insurers). The term is also sometimes used 

where the insured himself is required to bear part 

of each loss. 

Deductible The American equivalent of 'excess',. 

Exception A peril specifically excluded from a policy. 

Excess The portion of each loss borne by the insured 

(Gf franchise). 

Excess of Loss A form of reinsurance whereby the reinsurer 

bears the loss over and above a fixed amount, 

First Loss Insurance An insurance policy for an amount known to be 

less than the total value of the property. 

Franchise The whole of a loss below a specified limit is 

borne by the insured: the insurer pays the whole 
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of any loss above the limit. A franchise 

differs from an excess in that under an excess 

the insured bears a proportion of any loss. 

Indemnity Reimbursement of loss. An indemnity policy 

returns the insured to the condition he was in 

immediately before the loss, and deductions for 

depreciation are therefore applied (cf. new-for-

old) . 

Insurance A means whereby the losses of the few are dis-

tributed over the many. 

Insured (noun) The holder of an insurance policy. 

Insurer An individual or organisation granting insurance. 

Loss Adjuster An official who assesses the extent of a loss 

and the consequent amount to be claimed. 

Moral Hazard The motives of the insured are altered by the 

possession of a policy. This includes deliber-

ately contriving a loss and falsifying claims. 

New-for-old A new-for-old Cor replacement value) policy 

provides for payment of the full replacement value 

of a damaged item. 

Peril A fortuitous happening covered or specifically 

excluded by an insurance policy. 

Policy A contract between the insured and the insurer. 

Premium An amount paid by the insured to the insurer 

for the insurance defined in the policy. 

Proximate Cause The active cause which sets in motion a train of 

events leading to a result without the intervention 
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of any force from an Independent source. 

Reinsurance The insurance of contractural liabilities in-

curred under contracts of direct insurance. 

In other words, an insurer buys insurance (termed 

reinsurance) to cover his losses. 

Risk a) the chance of loss 

b) the force causing loss (ie peril) 

c) the item exposed to loss (this is the 

definition most used in insurance). 

Special Peril An extra peril added to a policy not originally 

designed to cover that peril. 

Underinsurance Coverage bought by the insured is insufficient 

to cover the total value of his property. 

Underwriter An insurer. The term is normally applied to 

Lloyd's Underwriters, but an official of an 

insurance company empowered to accept risks is 

also often called an underwriter. 



-355-

APPENDIX 2 

Acronyms used in flood management in the United States 

CAPE Community Assistance and Program Evaluation 

FDAA Federal Disaster Assistance Administration (now 

part of FEMA) 

FEMA Federal Emergency Management Agency 

FHA Farmers' Home Administration 

FHBM Flood Hazard Boundary Map 

FIA Federal Insurance Administration 

FIRM Flood Insurance Rate Map 

GAO General Accounting Office 

HUD Department of Housing and Urban Development 

LOMA Letter of Map Amendment 

NFIA National Flood Insurers Association (now disbanded) 

NFIP National Flood Insurance Program 

SAP State Assistance Program 

SEA Small Business Administration 

USGS United States Geological Survey 
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Appendix 3 

Questionnaires 
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SELBY 
Residential questionnaire 

ADDRESS 

acUSB TTPS. 

1 ) Was your house flooded? 

If yes; 
How deep was the water in your house? 

Did the ^ater contain zny si^t or other contaminants? 

How long was the w^ter ii the house? 

Was it still or moving? 

If no: 

Would you h^ve besn flooded if you had not taken preventive 
action? .............. 

If yes, what did you do? 

2) Did you get a flood warningi 

If yes: 

how long a warning did y.u get? 

What did you do? 

If no: 

Did you make any prior preparations' 

3) Did yon have a household insurance policy at the time of the flood?.., 

If yes: 

Did it cover structure 

Did it include flood cover? 

If 

contents both r 

ZSSJ 

Do you have a new-for-old policy? 

Eow much did you claim? 

How v.ss your claim assessed?, 

How much did the insurers pay? 

How long did d ims take to settle? 

Were you satisfied with the payment and service? 

If no, v/liy not? 

Do you consider yourself undorinsured? 

Do you have to pay higher flood premiums?(if so, how much?) 

Have you changed your cover?.. 

Have nremiums been increased?. 
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If noi 

Do you know why not? 

Hcve you since aided flood cover?. 

How nuch d3jnar?e i-jas there? 

If no; 

I IJliy aren't you .insured? 

iHow much damage was there?.., 

, riow i-all 'ou T&y for the dm: * # « # * # * * 

4) Have you been flooded before? 

5) Vfxiat iG the occupation of the head of household?. 

6) Owner or tenant 

7) Age group -20 20-40 ^0-60 I 60+ 
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YORK 
HOUSEHOLD QUBSTIOMAIRE 

1) Address 

2) House type 

3) Was your house flooded? Yes - go to 4 I I 

No - GO to 22 

4) Did you rcceive a i-ra,ming? Yes - go to 5 I I 

No - go to 6 ' ' 

5) long a warning did you get? 

6) What preprrations did yoa make? 

7) If none, why not? 

8) How deep was the water in you house? 

9) Was it clean or dirty? 

10) How long was water in the house? 

11) How much drmage did the floods cause? 

12) Did you have an insurance policy? Yes - go to 14 

1 J, 11 no, nou. 

14) Did it cover structure 

go to 31 

or both? contents. 

15) When you .bought your policy, did you check to see if it included 

flood cover? 

16) How much of the damage was covered by insurance? 

17) Did you chink you had enough cover? 

18) How long did claims take to settle? 

19) Were you-satisfied with the insurance service?. 

20) Did you have a new-for-old policy? 

21) Have you since a) dianged to a new-for-old policy? 

b) increased coverage? 

go to 29 

22) Would youv have been if you had not talcan precautions? 

23) If yes, what did you do? 

24) Do you have an insurance policy? Yes - go to 26 

25) If no, vjhy not? .....go'to 31 

26) Does it cover structure content;:, or both? 

27) Do you have a new-for-old policy ? 
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28) When you bought your policy, did you check to see if it included 

flood cover? 

29) Jid you hrve any difficulty buying flood insurance? 

30) Do you have to pay higher premiums or a higher excessi 

31) Have you made any preparations for future flooding? 

32) If no, why not? 

33) Did you get any maney from the local relief fundi 

34) Had you been flooded before? 

35) What is the occupation of the he ad of household?. 

36) Do you oMn or:rent this house?. 

37) -se croup -20 

20-40 

40-60 

60+ 



- 3 6 1 -

GILLINGHAIVI FLOODPLAIN 

Household questionnaire - FLOOD 

ADDRESS.... 

HOUSE TYPE. 

1) What do you think are the three main problems in the town? 

2) Is there a flood problem? 

3) Was your house flooded last year?..,yes go to 4 

no go to 50" 

4) Did you get an official flood warning? yes go to 5 

no go to 7 

5) Who gave it? 

6) How.long a warning was it?. 

7) Did you move any property? 

8) If none, why not? 

9) How deep was the water? 

10) Was it clean or dirty? 

11) How long was water in the house? 

12) How mucfe damage did the floods cause? 

13) Did you have an insurance policy? yes go to 15 

no go to 14 

14) Why not? 

15) Did it cover structure or both? 

go,to 26. 

contents 

16) (if not both) Have you since bought another policy? 

17) When you fought you r policy did you check to see if it included flood 
cover? 

18) How much of the damage was covered by insurance?. 

19) Do you think you had enough cover?., 

20) How long did claims take to settle?, 

21 ) Were you satisfied with the loss ad.juster/insurance service?, 

22) Did you have a new for old policy? 

23) Have you since a) changed to a new for old policy? 

b) increased cover? 

24) Did you expect any financial help in the event of flooding? 

25) Has any damage appeared since you completed your claim?, 

26) If so, have you made another claim? 

27) Have you since bought a policy? 
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28) Is it a new for old policy? 

29) When you bought it, did you check to see if it included flood cover? 

50) Would you have been if you had not taken any precautions? 

31) If yes, what did you do? 

52) Do you have an insurance policy? yes go to 34 

no go to 33 

33) Why nOt^»«a««oe«»09a«ao 

34) Does it cover structure 

> « • • • e • 4 

contents or both? 

35) Is it a new-for-old policy? 

36) When you bought it, did you check to see if it included flood cover? 

37) Do you expect any financial help in the event of a flood? 

38) Did you have any difficulty getting flood cover? 

39) Do you have to pay more/higher excess? 

40) Had you been flooded before? 

41) Did you know of the flood hazard in the town when you moved here? 

42) Did you know of the threat to your home when you moved here? 

43) If yes, who told you? • • • • • • • • 

44) Have you made any preparations in case you get flooded again?, 

45) How long have you lived in this house? 

46) What is the occupation of the head of household?, 

47) Do you own or rent this house?. 

48) Age group - 2 0 

20-40 

40-60 

60+ 
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GILLINGHAIVI NON-FljOODPLAIN 

Household questionnaire - control 

ADDRESS.... 

HOUSE TYPE. 

1) What do you think are the three major problems in the town? 

2) Is there a flood problem in the town?...,..,.. 

3) Have you ever been flooded anywhere?. 

4) Bo you think that your house could be flooded? 

5) Do you have an insurance policy? yes go to 7 

no go to 6 

6) Why not? 

7) Does it cover structure contents or both? 

8) Is it a new-for -old policy? 

9) When you bought your policy did you check to see what it covered? 

specifically: storm and tempest 

flood 

burst pipes 

10) Did you check after this yearA flood? 

11) How long have you .lived; in this house?'..-.i.. 

12) lifhat is the occupation of the head of household?. 

15) Do you own or rent this house?,.. 

14) Age group - 20 

20-40 

40-60 

+60 
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TONBRIDGE 

CONFIDENTIAL QUBSTIQMAIRB 

ADDHE33. 

TYPE. 

1) What do you think are the main problems in the town? 

> • • • • • • < 

2) Do you think there is a flood problem?.... 

5) ^ave you ever been flooded in this house?, 

4) If yes, when? 

5) Do you think this house could be flooded?. 

If floodplain 

6) Have you taken any steps to guard against the possibility of flooding?. 

7) If yes, what? 

8) Do you have a household insurance policy? 

If no go to 16 
yes; 

9) 
yes; 

Does it cover structure contents or both? 

10) Is it a new-for-old policy?. 

11) When you bought the policy, did you check to see what it covered?.,, 

12) Specifically, did you check to see if it included flood cover? 

If floodplain 

13) Did you have any difficulty getting flood cover?. 

14) Do you have to pay a higher premium or excess?.',. 

15) IF FLOODED BEFORE Did you have a policy when you were flooded before? 

Go to 17 

16) Why not?.. 

17) What would you think of a law requiring all people who live in flood 

Z1OXI6S 10 ll£LV6 fXOOd XI1SU.27&.I3.C6? • 

i s ) Do you think that insurance should cost the sane for everybody ,that_ 

those in flood-prone areas should pay more ,or have you no opinion? 

iooo0eo«oc*«« • 
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19) Would you adopt any measures to minimise any future damages from 

whatever cause, if you knew that your insurance company would then 

lower you premiums?» 

If floodulain 

20) Would you take steps to guard against flooding if premium reductions 

were offered?* 

If yes, what? 

If no, why not? 

21) Did you think that this house was at risk from flooding when you 

moved here? 

22) Would higher insurance premiums discourage you from living here?,... 

23) How long have you lived in this house? 

24) What is occupation of the head of household?. 

2 5 ) Do you own or rent this house? 

26) Age group -20 

20-40 

40-60 

60+ 



-366-

Appendix 4 

Survey results 



-367-

1) Characteristics of survey respondents 

Floodplain 

York Selby Gillingham Tonbridge 

Socio-economic 
status 

AB 

CI 

C2 

DE 

17 

16 

30 

17 

Tenure 

67 

13 

owner 

tenant 

Age 

non-pensioner 

pensioner 

Flood experience 

not flooded 
before 47 

flooded before 33 

61 

19 

8 

10 

12 

11 

36 

5 

32 

9 

8 

6 

12 

2 

23 

5 

10 

18 

19 

6 

14 

5 

39 

4 

34 

10 

Non-floodplain 

Gillingham Tonbridge 

0 

17 

12 

2 

23 

8 

19 

12 

10 

13 

12 

4 

25 

14 

30 

9 

38 

3 

21 

7 

32 

12 

29 

2 

38 

1 

2) Insurance possession 

Floodplain Non-floodplain 

York Selby Gillingham Tonbridge Gillingham Tonbridge 

Full cover 65 33 

Partial cover 7 2 

No cover 8 6 

25 

0 

3 

40 

0 

4 

30 

1 

0 

36 

0 

3 

York, Selby, Gillingham: 

Full cover: 

Partial cover; 

possession at time of flood in 1982. 

owners have both structure and contents cover, 

tenants have contents cover. 

owners have structure cover only. 
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3) Conscious consideration of flood cover 

When you bought your policy did you check to see if it included flood cover? 

(York, Gillingham, Tonbridge insured only). 

Yes 

No 

Don't know 

94 

105 

8 

4) Insurance possession by site and individual characteristics 

Floodplain Non-floodplain 

York Selby Glllingham Tonbridge Gillingham Tonbridge 

Socio-economic 
status 

AB 17/17 8/8 7/8 19/19 0/0 10/10 

CI 16/16 8/10 6/6 6/6 17/17 13/13 

C2 27/30 12/12 10/12 13/14 12/12 11/12 

DE 12/17 7/11 2/2 2/5 2/2 2/4 

Tenure 

Owner 64/67 33/36 23/23 39/39 23/23 25/25 

Tenant 8/13 2/5 2/5 1/4 8/8 11/14 

Age 

Non-pensioner 57/61 30/32 7/10 31/34 19/19 27/30 

Pensioner 15/19 5/9 18/18 9/10 12/12 9/9 

Flood experience 

Not flooded 
before 43/47 32/38 18/21 30/32 29/29 35/38 

Flooded 
before 29/33 3/3 7/7 10/12 2/2 1/1 

Number with a policy/number in category. 
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5) Insurance possession: multivariate breakdown of aggregated data 

AB/Cl 

C2/DE 

not flooded before 

non-pensioner pensioner 

owner tenant . owner tenant 

75/76 

49/49 

3/5 

16/26 

23/23 

14/17 

0/0 

7/9 

flooded before 

non-pensioner pensioner 

owner tenant owner tenant 

12/12 

13/14 

1/1 

2/3 

12/12 

9/10 

1/1 

2/5 

Number with a policy/number in category. 

6) New-for-old policies 

not flooded before 

non-pensioner pensioner 

owner tenant owner tenant 

AB/Cl 

C2/DE 

42/55 

18/32 

9/14 

6/8 

0/1 

6/10 

0/0 

1/5 

flooded before 

non-pensioner pensioner 

owner tenant owner tenant 

5/10 

5/7 

7/10 

4/7 

1/1 

1/1 

1/1 

0/1 

Number with a new-for-old policy/number with contents policy in category 

(excluding the 54 who did not know whether they had a new-for-old policy) 

7) Underinsurance 

Socio-economic status 

AB 

CI 

C2 

DE 

Tenure 

owner 

tenant 

Age 

Non-pensioner 

Pensioner 

Flood experience 

Not flooded before 

Flooded before 

Underinsured 

4 

8 

9 

4 

23 

2 

17 

8 

19 

6 

Total number of claimants in 
York, Selby and Gillingham 

31 

25 

37 

15 

100 

8 

73 

35 

74 

34 
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8) Insurance after a flood 

No new-for-old policy at time of flood: 

Since bought new-for-old cover 16 

No change 28 

44 

Number of claimants who: 

increased cover in force 18 

did not increase cover 90 

108 

Number of flood victims who did not have full cover who have 

since bought full cover 13 

not bought cover 11 

24 

Were you satisfied with, the insurance service? 

Yes 88 

No 6 

Loss adjuster unsatisfactory 3 

Ungenerous payments 1 

Slow 8 

Haggling 2 

108 

9) Difficulties getting flood cover 

A total of 242 respondents had flood cover at the time of the surveys (13 

of whom had bought cover since being flooded) 

4 had an excess higher than the standard (£15) 

1 claimed to pay higher premiums for flood cover 

2 thought they probably paid more 

7 experienced difficulty obtaining flood cover, although 

six had cover at no extra cost by the time of the survey. 
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10) Response to a flood warning 

Took emergency action Total flood victims 

York 62 67 

Selby 33 41 

Gillingham 8 27 

Insured 92 120 

Uninsured 11 15 

11) Insurance and mitigation measures (Tonbridge) 

If you were offered lower premiums, would you adopt flood-proofing? 

No 27 

('nothing can be done') (16) 

('there is no need') ( 2) 

Possibly 2 

Yes 8 

Total insured in floodplain 40 

12) Attitudes to compulsory flood insurance (Tonbridge) 

Should all floodplain occupants be required to buy flood insurance? 

Fair 38 

Unfair 38 

No opinion 4 

No response 3 

83 

13) Attitudes to variable flood insurance rates (Tonbridge) 

Should those in flood-prone areas pay more for their insurance? 

No 46 

Yes 29 

No opinion 5 

No response 3 

83 
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14) Effect of higher premiums on floodplain occupance (Tonbridge) 

Would higher insurance premiums discourage you from living here? 

No 32 

Yes 1 

Possibly 5 

Don't know 2 

Total insured in floodplain 40 


