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    Abstract     The policy of land use management for natural disaster mitigation has 
been shared globally as an increased number of natural disasters have occurred. 
Among them a set of unique systems have been established in England. The charac-
teristics of the English systems are found in their quantitative risk assessment, fl ex-
ible and process-oriented planning permission, and comprehensive land use control 
combined with regulations, insurance, risk information disclosure, and indirect 
intervention by the central government. On the other hand, another unique set of 
systems in this fi eld have been established and in operation in France for more than 
30 years. The characteristics of the French systems are found in its qualitative risk 
assessment, disaster-prevention-specifi c planning system independent of the stan-
dard city planning system, regulation by practical zoning harmonized with actual 
land use, and comprehensive land use control combined with different policy instru-
ments and direct intervention by the central government. It is still evolving putting 
more emphasis on ex ante disaster prevention measures. Although neither the UK 
nor France has achieved perfect forms of land use management for fl ood disaster 
mitigation, every possible policy instrument is employed in their own unique way, 
and the best management system is being pursued by trial and error.  
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21.1       Introduction 

 The importance of disaster mitigation 1  measures through land use management has 
been shared globally as an increased number of natural disasters have occurred, 
which are attributed to global warming. Among these measures that have been 
implemented in different countries, there are a number of remarkable ones. By pay-
ing close attention to the historical conditions and the social background behind 
those measures, they can give other countries valuable insights for considering their 
own disaster mitigation measures. This chapter introduces an overview of such miti-
gation measures implemented in the United Kingdom (UK) 2  and France, while ana-
lyzing and comparing each other. 

 Around the world, diverse types of fl ood disaster mitigation measures have been 
implemented. In addition to land use regulation, which is one representative 
approach, they include disclosure of risk information and insurance systems. 
Although land use regulation for natural disaster mitigation is simple and clear as an 
idea, its application to the real world typically faces a very high hurdle. Although 
land use regulation has such diffi culty being implemented alone, it can be executed 
more smoothly by being combined with other policy instruments. The UK and 
France have successfully implemented it by combining different policy instruments 
comprehensively; thus, the two countries serve as excellent examples by comparing 
and discussing signifi cant features of each. In the UK, the Environment Agency 
provides citizens with fl ood risk information via the Internet. Based on this informa-
tion, land use control for fl ood disaster mitigation is implemented using the standard 
city planning scheme, and fl ood insurance is provided by private insurance compa-
nies. There is a close collaborative relationship between the UK government and the 
insurance industry, and they have been continuously pursuing the optimum role- 
sharing by trial and error (22.2). On the other hand, France has a special planning 
system dedicated for natural disaster mitigation, which is called the PPR (Plan de 
prévention des risques naturels prévisibles). The PPR, which was formulated by the 
state government, is being operated in combination with the natural disaster insur-
ance system, CatNat (Catastrophes Naturelles). The CatNat is a public insurance 
system supported by the state government and is connected with PPRs in the coun-
try’s legal system. The CatNat system has been continuously reformed to put more 
importance on efforts for pre-disaster mitigation than on the post-disaster compen-
sation (22.3). 

 In Sects.  21.2  and  21.3 , we analyze these countries’ land use management for 
natural disaster prevention and then summarize them in Sect.  21.4 . In this chapter, 
the output of the interviews conducted in 2008 in England and France is used. The 
outline of interviews is explained at the end of the chapter.  

1   In this chapter, the term “disaster mitigation” is used in a wide sense including disaster 
prevention. 
2   In this chapter, the description of the UK systems is focused on England since the English systems 
are the typical ones in the UK. Quite similar systems have been established and operated in other 
areas. 
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21.2      Overview of the UK’s Land Use Control for Flood 
Disaster Mitigation and Insurance System 

 In England, about 10 % of all properties are located on the fl oodplain, and 11 % of 
all new homes have been built in fl ood hazard areas since 2000. In such a context, a 
policy report issued for the UK government pointed out the necessity of strong plan-
ning control (Pitt  2008 , ch. 1 p. 61). In addition, in the summer of 2007, a major 
fl ood occurred in the central part of the country. This fl ood has been called the larg-
est emergency event in peacetime since World War II (Pitt  2008 , forward). The 
amount of insurance money paid out due to this event reached 3 billion pounds, 
which is the most expensive payout ever for a natural disaster that has occurred in 
the UK. It is with this experience that the UK has developed its own unique policies 
on land use management. One of the major characteristics of the land use manage-
ment policies is that the risk assessment, which is at the basis of the system, is 
implemented based on objective quantitative data. In addition, the policy’s charac-
teristics include that the Environment Agency operates the risk assessment system 
and provides the risk information in a highly integrated manner in cooperation with 
the state government and private companies. We will summarize below the land use 
regulation for fl ood disaster mitigation, the disclosure of fl ood risk information, and 
the fl ood insurance in the UK’s system. 

21.2.1     Land Use Regulation for Flood Prevention in the City 
Planning Process 

 In the UK, the system of land use regulation for fl ood prevention was established in 
2001 in a policy document called the Planning Policy Guidance 25 (PPG25). Then, 
the Planning Policy Statement 25 (PPS25) was developed by amending the PPG25 in 
December 2006 (DCLG  2006 ), and its practice guide (DCLG  2008 ) was published 
in July 2008. They had served as effective guidelines in this fi eld until recently with 
minor revisions in 2010 and 2009, respectively. However, since the change of gov-
ernment from labor to conservative in 2010, the country’s city planning administra-
tion was largely streamlined, 3  and policy documents were streamlined accordingly. 
As a result, current effective basic policies are documented in the National Planning 
Policy Framework (NPPF) (DCLG  2012a ) and its technical guidance (DCLG 
 2012b ). As the NPPF only stipulates the general policy direction, it is important to 

3   The preamble of NPPF states, “In part, people have been put off from getting involved because 
planning policy itself has become so elaborate and forbidding – the preserve of specialists, rather 
than people in communities. This National Planning Policy Framework changes that. By replacing 
over 1,000 pages of national policy with around 50, written simply and clearly, we are allowing 
people and communities back into planning” (DCLG  2012a , Ministerial foreword). 
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review the NPPF’s technical guidance as well in order to understand the country’s 
land use control for fl ood disaster mitigation. 4  

21.2.1.1     Land Zoning and the Environment Agency’s Flood Map 

 In the UK, land use control for fl ood disaster mitigation is conducted within the 
framework of the regular city planning process. The DCLG, which is in charge of 
city planning, has released the NPPF and its technical guidance to facilitate the local 
planning authorities (LPAs, municipal authorities in charge of city planning) to 
develop their city plans. In these documents, the land which is subject to city plan-
ning is classifi ed into four different zones (zones 1, 2, 3a, and 3b) based mainly on 
the probability of fl oods (DCLG  2012b ), pp. 3–5) (Table  21.1 ).

   In addition, the Environment Agency has developed and published a nationwide 
fl ood map, in which zones 1, 2, and 3s are shown in white, pale blue, and blue, 
respectively. Figure  21.1  shows a part of the fl ood map of Central London. The 
areas along the Thames River, which is serpentine, are colored pale blue and blue, 
whereas land protected by banks is shown with hatched lines.

   On the other hand, in the NPPF guidance, land usage is classifi ed based on the 
vulnerabilities against fl ood risks as shown in Table  21.2  (DCLG  2012b , pp. 6–7). 
Furthermore, Table  21.3  shows the permitted land use for each zone in a matrix, 
based on the zoning and fl ood vulnerability classifi cation shown above. Zone 1, 
which is white colored, is free from land use regulation, and the regulations become 
gradually stricter when moving from zone 2 to zone 3a and fi nally to zone 3b. In 
zone 3b, a functional fl oodplain, almost all land use should be avoided (DCLG 
 2012b , pp. 8).

4   This guidance also states that it “retains key elements of PPS25” and that “the retention of this 
guidance is an interim measure pending a wider review of guidance to support planning policy” 
(DCLG  2012b , p. 2). As the planning policy documents have been largely streamlined and the 
planning system is still in a transition period, it will also be useful to refer to the PPS 25 as needed, 
which has been already formally abolished. 

   Table 21.1    Zoning regarding fl ood   

 Flood 
zone  Annual probability of fl ooding 

 1  <1 in 1000 (<0.1 %) from river or sea fl ooding 
 2  Between 1 in 1000 (0.1 %) and 1 in 100 (1 %) for river fl ooding or between 1 in 1000 

(0.1 %) and 1 in 200 (0.5 %) for fl ooding from the sea 
 3a  >1 in 100 (>1 %) for river fl ooding and >1 in 200 (>0.5 %) for fl ooding from the sea 
 3b  Functional fl oodplain (see paragraphs 4.87–4.95) 

  Note: These fl ood zones refer to the probability of river and sea fl ooding. Ignoring the presence of 
defenses 
 Source: DCLG ( 2009 ), p. 42  
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  Fig. 21.1    A part of the UK’s fl ood map (Source: webpage of the Environmental Agency)       

   Table 21.2    Flood risk vulnerability classifi cation (NPPF guidance)   

 Essential 
infrastructure 

 Essential transport infrastructure (including mass evacuation routes) 
which has to cross the area at risk 
 Essential utility infrastructure which has to be located in a fl ood risk 
area. 

 Water-compatible 
development 

 Flood control infrastructure 
 Shipyard ore marina, etc. 
 Recreation and open space, etc. 

 Highly vulnerable  Police stations, ambulance stations, and fi re stations 
 Emergency dispersal points 
 Underground living space 

 More vulnerable  Hospitals 
 Residential institutions such as residential care homes, children’s homes, 
social service homes, prisons, and hostels 
 Buildings used for dwelling houses, student halls of residence, drinking 
establishments, night clubs and hotels, etc. 

 Less vulnerable  Police, ambulance, and fi re stations which are not required to be 
operational during fl ooding 
 Buildings used for shops, fi nancial professional and other services, 
restaurants and cafes, hot food takeaways, offi ces, general industry, 
storage and distribution, nonresidential institutions not included in 
“more vulnerable,” assembly and leisure, etc. 

  Source: DCLG ( 2012b ), pp. 6–7. Simplifi ed by the authors  
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21.2.1.2         Procedure for Planning Application 

 When developing city plans, the LPAs must adhere to the national policies described 
in the NPPF and its guidance. In addition, the permission of individual planning 
applications for development must be implemented according to the policies in the 
city plan. Thus, the specifi c development is controlled by the national policies, 
through the city plan formulation and the individual permissions for development. 
On the other hand, if there are substantial reasons to be considered apart from the 
content of the city plan, it is permitted for the LPAs to take them into account. 5  
Therefore, each planning application is not completely controlled by the language 
of the policy documents. The LPA may impose certain conditions on the applicants 
when granting them permission (ODPM  2005 , 20), while the developers are also 
allowed to negotiate with the LPAs in return for undertaking some obligations. 6  

 What is unique here is the process called “sequential approach.” In this approach, 
when a planning application is fi led in zone 3 land, for example, it is fi rst deter-
mined whether it is possible to implement the development plan in zone 1 or zone 
2, which are both safer than zone 3. If the plan could be implemented in zone 1 or 
2, implementation in zone 3 is not permitted (PPS25 16–20). 7  Furthermore, a stan-

5   They are called “material considerations.” The general principles of the planning system by the 
government stipulates that, “Local planning authorities may sometimes decide to grant planning 
permission for development which departs from a Development Plan if other material consider-
ations indicate that it should proceed” (ODPM  2005 , 16). 
6   The Town and Country Planning Act 1990, Section 106, and ODPM ( 2005 ), 22 
7   As different from planners who establish the development plan, developers do not necessarily 
have many alternative lands for their developments. Therefore, the sequential approach seems to 
be an extremely severe policy for them. When one of the authors asked the DCLG offi cer about this 
point in the interview in 2008, he answered, “Some developers might say so, but avoidance of fl ood 
risk is necessary. How to obtain lands for development is a matter of business risk in relation to the 
process for getting permission. We recommend developers to consult with the local planning 
authority from the early stage. Development process is partnership working” (Interview (3)). 

   Table 21.3    Flood risk vulnerability and fl ood zone “compatibility” (NPPF guidance)   

 Flood risk 
vulnerability 
classifi cation 

 Essential 
infrastructure 

 Water 
compatible 

 Highly 
vulnerable 

 More 
vulnerable 

 Less 
vulnerable 

 Flood 
zone 

 Zone 1 
 Zone 2  Exception 

test required 
 Zone 3a  Exception 

test required 
 ×  Exception 

test required 
 Zone 3b  Exception 

test required 
 ×  ×  × 

 Functional 
fl oodplain 

  Source: DCLG ( 2012b ), p. 8 
 Key:  Development is appropriate 
  × Development should not be permitted  
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dard for an “exception test” must be applied. Even if it is concluded that a develop-
ment application cannot be implemented in alternative zones by the sequential 
approach, the application will earn permission to be implemented in the originally 
intended site only when the application passes the exception test. This exception 
test states, in short, that even if it is a dangerous area, when the necessity of the 
development is observed from a broader view with the concept of sustainable devel-
opment (when the benefi t of the sustainable development is larger than the risk 
associated with the development), permission is given (PPS25 19. D.9). In the end, 
development applications fi led for zones 2 or 3 (“dangerous zones”) can be permit-
ted if: (1) the development cannot be implemented in a safer area and (2) the bene-
fi ts from the development exceed the risk associated with the development. Here is 
room for the LPAs to use great discretion.  

21.2.1.3     Flood Risk Assessment 

 When submitting development applications for the dangerous zones, developers 
must conduct a “fl ood risk assessment” to demonstrate that the development meets 
the requirements of the sequential approach and the exception test (PPS25 E8–E10). 
This risk assessment is referred to as site-specifi c fl ood risk assessment (FRA). 
Prior to an FRA, which is conducted by the developer, a strategic fl ood risk assess-
ment (SFRA) is performed at the municipal level by the LPAs (DCLG  2012b , 
pp. 8–9). The SFRA specifi es a standard for the LPAs’ assessment of planning 
applications (both the assessment process and the resultant report are referred to as 
“SFRA”). 

 The Environment Agency’s fl ood maps only consider fl oods from rivers and 
those from the sea such as a high tide. It does not take into account the impact from 
inland waters nor the effectiveness of fl ood prevention facilities. As such, the LPAs 
conduct land zoning by themselves based on the Environment Agency’s fl ood map 
while also taking into account local information regarding inland waters and fl ood 
prevention facilities. The resultant zoning is shown in a map included in their 
SFRAs. The actual land use regulation for fl ood disaster mitigation is performed 
based on the SFRA map, not on the Environment Agency’s fl ood map. Therefore, in 
some cases, there are differences between the zoning specifi ed by the Environment 
Agency’s fl ood map and the zoning specifi ed by the SFRA, which is used for the 
actual regulation. The differences stem from the risk assessment of the inland waters 
and the safety effectiveness of fl ood prevention facilities (Interview (3)). In other 
words, each local governmental body makes its own map to serve as basis for regu-
lation by customizing the information provided by the Environment Agency (Fig. 
 21.2 ). However, when the LPAs develop the SFRAs, they must consult with the 
Environment Agency (DCLG  2012b , p. 8). 8  This rule allows the Environment 

8   “Sheffi eld City modifi es the zoning in the EA fl ood map through discussion with EA and a con-
sulting company in the process of implementing SFRA. For example, in Meadowhall district, part 
of the area colored in dark blue in the EA fl ood map is downgraded as zone 2 (purple) in the SFRA 
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Agency to prevent the local authority from changing the existing zoning boundaries 
too permissively, especially when a local authority has a strong tendency to promote 
development. According to Interview (3), “without the nation’s strong policy, LPAs 
are affected by local political pressures. This is why Environment Agency inter-
venes in local land use control.”

21.2.1.4        The Environment Agency’s Opinion and the Call-In 
by the Secretary of State 

 If the LPA is going to grant a planning permission intended for an area in the dan-
gerous zones, the authority must offi cially notify the Environment Agency (Fig. 
 21.3 ). Then, if the Environment Agency disagrees with granting the permission, the 
three parties (the LPA, the Environment Agency, and the applicants) must confer 
about this plan. In this consultation, the three parties seek a reasonable compromise 
by understanding each other’s concerns and in some cases making some changes or 
adding some conditions to the plan, as needed.

   However, if the trilateral dialogue does not reach an agreement and the LPA still 
desires to grant the permission, against the advice of the Environment Agency, the 
LPA must offi cially notify the secretary of state in charge of the city planning. Then 
the secretary of state can “call-in.” 9  The call-in system is one in which the state 
government can intervene in the decision-making of local governments regarding 
the development of city plans and individual planning permissions, and the state 
government may work in place of the local government if the state government fi nds 
it necessary to do so. When a call-in is selected, the LPA loses its permission author-

map. This is due to the fact that the effects of levy which are not considered in the EA fl ood map 
are considered in the SFRA (PRILIT ( 2011 ), pp. 92–93). 
9   According to the amendment of planning system in January 2007, the Town and Country Planning 
(General Development Procedure) Order 1995, Art. 10; the Town and Country Planning (Flooding) 
(England) Direction 2007; DCLG Circular 04/2006, December 2006; and PPS25 26–28 

  Fig. 21.2    The Environment Agency’s fl ood map ( left ) and the map of the city of Sheffi eld included 
in a SFRA ( right ) (Source: PRILIT  2011 , pp. 93–94)       
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ity regarding the concerned matter, and it will be handled by the state government 
including granting permission or rejecting an application. 

 However, the call-in system, which demonstrates the state government’s strong 
authority, only has been applied in some exceptional cases such as when the appli-
cations are against the major national policy. 10  Almost all of the applications have 
been granted or withdrawn as a result of the consultation among the concerned par-
ties. According to a DCLG offi cer, the call-in system had only been used four times 
between the system’s introduction into the fl ood land use control in January 2007 
and the date of the interview, November 2008 (Interview (3)).  

21.2.1.5     Summary 

 As discussed above, the UK’s development control in the fl ood risk zones is much 
more fl exible than the image created by the words of “land use regulation.” However, 
the UK government has well-developed assessment procedures, which include a 
requirement to developers to conduct a risk assessment, sequential approach, 

10   “The Secretary of State expects to use his power of direction and intervention sparingly.” “In 
general the Secretary of State will use these intervention powers selectively and will not interfere 
with the jurisdiction of local planning authorities unless it is necessary to do so” (ODPM (2005), 
25–26). 

  Fig. 21.3    The Environment Agency’s opinion and the city planning secretary of states’ call-in       
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exception test, and consultation among stakeholders. In this land use regulation 
system, it is intended to combine fl exible control and well-developed procedures. In 
our Interview (3), the author asked the question “How much effective is the UK’s 
land use regulation for the “prevention” of development in the dangerous zones?” 
The response was that this regulation’s goal is not to “prevent” but to “control” and 
“mitigate” (Interview (3)). As demonstrated by this answer, the UK does not aim to 
simply suppress development but to adjust the land use and mitigate potential 
damages. 

 In this system, the leading players are the LPAs. One of the major features of this 
country’s system is the fl exibility of having the decision which is sought by stake-
holders based on the judgment on the ground and taking advantage of the authori-
ty’s discretion. On the other hand, even though the state government has a strong 
policy instrument with the call-in system, it generally plays an indirect role such as 
establishing national policies.   

21.2.2     Disclosure of Risk Information 

21.2.2.1     Flood Map 

 Information disclosure is an important mechanism, which not only functions by 
itself to improve the society’s ability to prevent disaster but it also supports the land 
use control for fl ood disaster mitigation from its very foundation, as described 
below. 

 The Environment Agency publishes the nationwide fl ood map on its offi cial 
website. This map is used not only by the citizens to understand the fl ood risk that 
their residential area faces in order to develop better evacuation and disaster mitiga-
tion plans but also by the LPAs to implement the city planning regulation through 
local customization of the agency’s fl ood map. Furthermore, as mentioned below, it 
is used by private insurance companies as basic information for their risk assess-
ments when they are underwriting insurance. This map can be accessed by anyone, 
without any charge. Users can check an area-specifi c level of fl ood risk by inserting 
the area’s name or its postal code on the Environment Agency’s webpage. The fl ood 
map is updated every 3 months. When a fl ood occurs, the fl ood map will be updated 
with the actual fl ood data at the next scheduled update (EA  2006 , p. 7). 

 As seen with the information disclosure system, the UK does not seek perfection 
but they try to quickly provide the best information possible. For example, the 
PPS25 repeatedly points out the increased fl ood risks due to the global warming 
(PPS25 2, 7), whereas it also states that the Environment Agency’s fl ood map does 
not suffi ciently refl ect the potential increase of the future risk. 11  

11   Flood map—your questions answered Q13  http://apps.environment-agency.gov.uk/wiyby/31662.
aspx 

Y. Yoshida and M. Banba

http://apps.environment-agency.gov.uk/wiyby/31662.aspx
http://apps.environment-agency.gov.uk/wiyby/31662.aspx


415

 On the agency’s website, the frequently asked questions (FAQ) regarding the 
fl ood map are also available. In these FAQs, the agency states that if someone does 
not agree with the map’s classifi cation of his/her land as being in a dangerous zone, 
he/she can send a request to the Environment Agency to make a change in the map. 
However, when submitting the request, the landowner must have some scientifi c 
evidence, not just anecdotal evidence. 12  As demonstrated in this answer, in the UK, 
risk information is not given in a unilateral way by an authority, but is published, 
verifi ed, and maintained in communications between the authority and the resi-
dents, who are the consumers of the risk information. This is not just a “polite face” 
but an actually functional system, in which many individuals have actually submit-
ted such requests and achieved a number of corrections in the fl ood map (Interview 
(1)). 13  Such a government stance is remarkable from the perspective of enhancing 
the effectiveness of land use control. The PPS25 clearly indicates the role of each 
stakeholder related to fl ood control, including the residents’ responsibilities. For 
example, the PPS25 states that “there is no general statutory duty on the Government 
to protect land or property against fl ooding (PPS25 21)” and that “landowners have 
the primary responsibility for safeguarding their land and other property against 
natural hazards such as fl ooding (PPS25 22).” To seek the sharing of responsibilities 
among the stakeholders, disclosing risk information and ensuring interactivity have 
crucial importance. 14   

21.2.2.2     Recent Development 

 In response to the development of the EU Floods Directive, a system reform was 
conducted in the UK, resulting in new advancement in disclosure of fl ood risk infor-
mation. The EU’s directive on fl ood risk assessment issued in 2007 15  requires the 
EU member countries to assess fl ood risk, designate fl ood risk areas, and create 
their fl ood hazard maps and fl ood risk maps. Furthermore, in the future, the member 
countries must develop fl ood risk management plans based on these maps. 
Accordingly, the UK has passed national laws to implement these tasks, and works 

12   Flood map—your questions answered Q21. The same page as above. 
13   Some private consulting companies advertise that they have all expertise and experience needed 
to challenge and, in some cases, correct the Environment Agency’s fl ood maps, should there be any 
doubt as to the fl ood zone allocation of a particular site. The system could be understood that it 
utilizes a specialized knowledge of the private sector to effectively evaluate fl ood risks in the soci-
ety. As risk evaluation can never be perfect, it is reasonable to limit the costs shared by the taxpay-
ers in general to achieve a certain level of accuracy and put excess costs on the developers or the 
landowners who need more accurate risk evaluation. 
14   Those statements are not seen in the present NPPF and technical guidance. It is not probably 
because there was a policy change regarding this part but because the policy makers thought it was 
unnecessary any more to stipulate what had been a matter of course in simplifying planning policy 
documents. 
15   Directive 2007/60/EC of the European Parliament and the Council of 23 October 2007 on the 
assessment and management of fl ood risks 
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according to the Flood Risk Regulations 16  have been advanced. Emanating from the 
EU’s legislation, the UK’s work on the development of fl ood hazard maps and fl ood 
risk maps advanced under the coordination between the Environment Agency and 
local governments. On December 12, 2013, the Environment Agency released its 
new fl ood maps on its website 17  (Fig.  21.4 ). This newly released fl ood maps are 
composed of four different ones:

     1.    Flood map for planning (rivers and the sea)   
   2.    Risk of fl ooding from surface water   
   3.    Risk of fl ooding from reservoirs   
   4.    Risk of fl ooding from rivers and the sea    

  Among these four maps, map (1) is a conventional fl ood map of the country. Map 
(2), which was published for the fi rst time, shows the risk of fl oods caused by fallen 
rainwater that does not drain away or penetrate into the soil. On this map, the prob-
ability of this kind of fl ood is indicated in four levels (high, medium, low, and very 
low). By clicking any point on the map, it provides not only the probability of fl ood-
ing but also the projected water depth and fl ow rates. Map (3) shows the impact of 
a collapse of reservoirs (25,000 m 3  or more), whereas map (4) is intended for use in 
risk assessment for fl ood insurance. See the next section for more details about the 
last map.   

21.2.3     Flood Insurance 

 Flood insurance not only gives relief to affected people but it also serves as a useful 
measure to ensure the effectiveness of land use control for fl ood disaster mitigation. 
Generally, when considering insurance as an economic system, fl ood insurance is 

16   Statutory Instrument 2009 No. 3042, Environment Protection, the Flood Risk Regulations 2009 
17   http://maps.environment-agency.gov.uk/wiyby/wiybyController?ep=maptopics&lang=_e 

  Fig. 21.4    The published webpage provides access for each fl ood map (Source: The Environment 
Agency’s webpage)       
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expected to induce insured persons to take actions for disaster mitigation by setting 
the premium rates based on the risks. For example, in an area that faces an extremely 
high risk of fl oods, land use is expected to be suppressed by the prohibitively high 
premium rates. The UK pursues this function of insurance from its aspect as an 
economic system. 18  

21.2.3.1     Basic Mechanism of Flood Insurance in the UK 

 First, a prominent feature of the UK’s fl ood insurance is that it is provided as a part 
of the basic coverage of private insurance companies’ residential insurance 
products, 19  and there is no public fl ood insurance provided directly by the govern-
ment. Whether or not a resident has fl ood insurance is fully optional. As the fl ood 
insurance is provided by private insurance companies, there is no uniform content 
in the insurance policies. There are also no uniform methods for premium rate set-
ting across the insurance industry. Typically, the premiums are decided based on the 
location’s fl ood risk, as well as the structure, size, and age of the building. When 
assessing the fl ood risk, insurance companies use their own fl ood data in addition to 
the fl ood data provided by the Environment Agency 20  and private data analysis 
companies. 

 Because the UK’s fl ood insurance is provided by private companies, there is no 
public fi nancial support from the government for premiums. Furthermore, there 
have not been any reinsurance or insurance premium pool systems operated by the 
state government or the whole industry. However, currently, the insurance industry 
is advancing the establishment of a pool system called “Flood Re” as described 
below.  

21.2.3.2     Provision of Risk Information for Insurance Assessment 

 As described above, the previous fl ood map was provided under the name of “fl ood 
map,” which only considered fl oods from major rivers and the sea and did not take 
into account the impact from inland waters or the existence of fl ood prevention 
facilities. Although the fl ood map’s main intended application was land use control, 
it was also used as essential information for setting fl ood insurance premiums. 
When a viewer clicked at any point on the map, it showed the assessed risk of the 
point considering the existence and the effectiveness of the fl ood prevention 

18   For some basic ideas about insurance and land use management, see Appendix at the end of this 
chapter. 
19   The coverage of fl ood insurance in England is more than 90 %. It is unique as commercial-based 
fl ood insurance system without government assistance (ABI  2007a , p. 6). Flood risk is included in 
the standardized property insurance together with other risks such as fi re and burglary risks. 
20   “The risk of fl ooding from rivers and the sea map and data is available to insurers, under licence, 
who may use it alongside other information to inform their decision” (EA  n.d. , p. 3). 
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facilities in three levels (high, medium, and low). After the EU’s Floods Directive 
was issued (DEFRA  2009 , p. 6), the map was enhanced in December 2013, and this 
risk information is now shown on an independent map titled “Risk of Flooding from 
Rivers and the Sea,” on which the degree of risk is shown by four levels (high, 
medium, low, and very low). Private insurance companies individually set their pre-
mium rates based on the risk information shown on this map after adding the results 
of the individual building’s risk assessment to it. As such, although the land use 
control for fl ood disaster mitigation is not directly linked to the fl ood insurance 
system as a legal institution, they both indirectly interact via the information pro-
vided by the public organization and risk assessment conducted by private 
companies. 21   

21.2.3.3     Linkage Between Flood Insurance and Land Use Control (Alerts 
for Developers) 

 Collaboration between the government and the insurance industry is not just in the 
provision of information. Guidance issued from the Association of British Insurers 
(ABI) states, “It is highly unlikely that insurance (and consequently mortgages) 
would be advanced for developments that proceed against EA advice, except at a 
level that could make them unaffordable to households” (ABI  2003 , 17). On the 
other hand, regarding such a stance by the insurance industry, the UK government 
raised awareness among developers in stating that “The Association of British 
Insurers and the Council of Mortgage Lenders will comment on individual propos-
als on which the Environment Agency objects and where there appears to be a high 
risk. Those proposing development, especially speculative investment, are advised 
to consult ABI guidance…” (PPS25 H12). 22  Through such an interaction between 
the government and the ABI, developers who are going to implement reckless 
development plans have been warned. As described below, in France, developers 
who do not comply with the land use controls are excluded from semipublic insur-
ance in a systematic manner, whereas the similar effect occurs in the UK in an 
indirect manner. According to an offi cer, this measure has produced a highly strong 
effect (Interview (3)).  

21   Although it is important to know how much difference actually exists between the highest and 
the lowest premiums in this system in order to infer mitigation effects of fl ood insurance’s premi-
ums, the data were available neither at the ABI nor at the DEFRA. (Interviews (1) and (2)). 
22   Those alerts appear neither in the NPPF nor in its technical guidance. It is probably because of 
the simplifi cation of the planning policy documents not because of any policy changes. 
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21.2.3.4     Collaboration Between the Government and Private Companies 
(The Partnership Approach) 

 Although the UK pursues the position of fl ood insurance as an economic system, if 
this position is pursued without any restrictions, a concern develops that socially 
disadvantaged residents, who typically live in areas with high risks, will be excluded 
from the insurance system. To avoid such a situation, it is necessary that the insur-
ance industry has a certain collaborative relationship with the state government. 
Such a partnership is represented by the ABI’s “Statement of Principles on the 
Provision of Flood Insurance” (“Statement of Principles”) (ABI  2005 ). This state-
ment presents the content of the agreement achieved by close discussions between 
the ABI and the government, which was published as the ABI’s statement. In this 
statement, the ABI commits that insurers will maintain fl ood coverage for domestic 
properties and small businesses in areas where the fl ood risk has a 1.3 % annual 
probability (or 1 in 75 years) or less and will use their best efforts to continue to 
provide coverage for areas where fl ood risk has a greater than 1.3 % annual proba-
bility. In return, the government promises that it will provide a series of measures to 
minimize the number of buildings that is excluded from insurance coverage, includ-
ing continuing investment in fl ood control, reforming the land use planning system, 
and providing high-quality fl ood risk information. 

 To date, several amendments have been added to this statement since its initial 
release. The relationship between both parties had a turning point after the major 
fl ooding in 2007. Those major fl oods left the insurance companies with huge losses, 
resulting in increased discontent against insuffi cient information and the small 
investment in fl ood control provided by the government (ABI  2007b ). In such a 
context, there were repeated heated discussions with industry executives and the 
minister in charge of fl ood insurance (Interviews (1) and (2)). The outcome of the 
discussions was that an updated statement would be released in August 2008 (ABI 
 2008 ). This statement was based on the content of the previous statement but it only 
covered buildings built by the end of 2008; thus, those built after January 2009 were 
not covered.  

21.2.3.5     Movement of System Reform (Introduction of “Flood Re”) 

 After the expiration date of the statement was extended to June 30, 2013, the gov-
ernment and the ABI had continuous consultations on what the succession plan 
should be. The major issue in the consultations was how the high-risk properties 
should be treated. The number of such properties was said to reach about 200,000 
(ABI  2012 ), which accounted for 1–2 % of all of the residential insurance under-
written by insurance companies in the UK, and the remaining 98 % were able to be 
covered by insurance without any problem (DEFRA  2014 , p. 1). In fact, from the 
beginning, there was a strong opposition to the statement; as one critic claimed that 
it applies low premiums to those who are normally supposed to pay high premiums 
with a consideration on social context, which makes the insurance market lopsided. 
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Furthermore, another critic pointed out that the statement caused unfair competition 
in the market because they were applied only to the existing insurance companies, 
not to new entrants. 

 Because of these concerns, various discussions were held between the govern-
ment and the insurance industry, fi nally resulting in the signing of a memorandum 
of understanding (MOU) between them on June 27, 2013. In this MOU, the ABI 
proposed establishing a new fl ood reinsurance system called “Flood Re,” and the 
government agreed that they would have negotiations about the establishment of the 
system. The primary points of the MOU are:

•    The “Flood Re” will be established as a nonprofi t fund to ensure insurance cover-
age for high-risk houses. The fund’s resources will be provided by insurance 
companies.  

•   Each insurance company will transfer the fl ood risk portion of the already under-
written high-risk insurance into the Flood Re. The upper limit for the premiums 
for the homeowners will be set based on the real estate tax assessment (council 
tax band).  

•   Each insurance company will contribute 180 million pounds annually to the 
Flood Re. This amount of money would be equal to a premium of 10.5 lb per 
insured person. It would also be equal to the amount of the internal grants from 
the currently existing low-risk group to the high-risk group (ABI’s website 23 ).    

 Based on these agreements, the legislative work for the Flood Re was started. 
The bill containing the Flood Re provision was called “the Water Bill,” which sets 
the burden of insured persons as shown in Table  21.4 . 24  By setting an upper limit on 
the fl ood insurance premiums based on the asset value of the properties, the Flood 
Re system tries to balance between an economic aspect (utilization of market prin-
ciples) and a social aspect of fl ood insurance.

   The Water Bill was enacted in May 2014 and will be effective in the summer of 
2015.  

21.2.3.6     Assessment of UK’s Insurance System 

 When assessing the UK’s fl ood insurance system, various viewpoints can be taken. 
In terms of the coverage rate of the fl ood insurance, the country’s insurance system 
is unique among the world’s commercially based fl ood insurance because, as 

23   https://www.abi.org.uk/News/News-releases/2013/06/ABI-and-Government-agree-
Memorandum-of-Understanding-on-scheme-to-safeguard-UK-fl ood-insurance 
24   The maximum insurance fees for households with high risk are shown in the top row of the table. 
In England, households are divided into eight groups from A to H according to their asset values 
for the purpose of imposing a property tax (council tax). Group A is a household with assets of less 
than 40,000 lb, while group H is a household with assets over 320,000 lb. Utilizing this evaluation 
for the property tax, fl ood insurance fees are rate-capped according to their asset values (DEFRA 
 2013 , p. 2). 
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   Table 21.4    Prediction of the premium burden for high-risk households   

 Council tax band  A  B  C  D  E  F  G  H 

 Maximum price for 
fl ood component of 
policy via Flood Re 

 £210  £210  £246  276£  £330  £408  £540  No cap/not 
eligible 

 Typical price for 
other insurance 
components (fi re, 
theft, etc.) 

 £180  £180  £186  £204  £222  £252  £390 

 Insurer overheads 
and profi t 

 £260  £260  £288  £320  £368  £440  £620 

 Typical overall 
price charged to 
policyholder 

 £650  £650  £720  £800  £920  £1100  £1550 

 Compared to what 
might be charged 
without Flood Re 

 £1140  £1165  £1185  £1290  £1430  £1560  £1950 

  Source: DEFRA ( 2013 ), p. 2  

measured by the ABI, it covers over 90 % of the country’s households even though 
it does not receive any public fi nancial support (ABI  2007a , p. 6). 

 In addition, it is remarkable that the UK’s fl ood insurance with a focus on the 
economic function is designed so that it promotes the citizens’ disaster mitigation 
awareness and action by setting premiums according to the risk that they face. In 
this light, it should be noted that the UK successfully suppresses the building of 
irresponsible development by ensuring some linkage between fl ood insurance and 
city planning. Another major feature of the UK’s fl ood insurance system is that 
although it puts great emphasis on the function of insurance as an economic system, 
it has also developed a “partnership approach” between the government and the 
insurance industry in order to avoid an excessive emphasis on the economic aspect. 
Regarding this feature, a report submitted to the government (the Pitt Review) stated 
that it did not believe that there was a need to change the current system of provid-
ing fl ood insurance, and supported the Statement of Principles (Pitt ( 2008 ), p. 144), 
even after the major 2007 fl ooding caused huge losses for the insurance companies. 
However, more recently, the country has been forced to review the system based on 
the statement. As discussed, the best balance between the opposite positions (one 
that focuses on the economic function of an insurance system and another that 
focuses on its social function) is still being pursued in the UK.   
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21.2.4     Summary: Features of the UK’s System 

21.2.4.1     Quantitative Risk Assessment 

 In the UK, risk assessment is the basis for land use management for fl ood disaster 
mitigation. The major feature of this risk assessment is in its objectivity using quan-
titative data. The Environment Agency, the concerned governmental authority, 
operates a risk assessment system providing fl ood risk information in a highly inte-
grated manner in cooperation with the government and the private sector. The UK’s 
system seems effi cient and reasonable in that (1) the Environment Agency openly 
publishes the fl ooding risks that it has assessed with a certain level of reliability 
while correcting them when someone successfully demonstrates the existence of an 
error and that (2) the private insurance companies can perform a more detailed 
assessment in order to set their insurance premiums using the agency’s basic risk 
assessment according to their needs.  

21.2.4.2     Realistic and Flexible Land Use Control in City Planning, 
in Which Discretion Is Used 

 A general feature of the UK’s city planning system is that a considerable amount of 
discretion is granted to the local authorities, and this feature applies to the land use 
control for fl ood disaster mitigation as well. Some detailed features derived from 
this point are (a) a “fl exible structure” in which an application is examined by a fl ex-
ible review process which includes the sequential approach, the exception test, and 
the conditional permission, not by a uniform application of fi xed standard or regula-
tion; (b) a “stance which places importance on the consultation procedure” in which 
appropriate decisions are sought through negotiations among concerned stakehold-
ers such as the development applicants, the LPAs, and the Environment Agency; 
and (c) a “realistic regulation mechanism” that makes fi nal decisions on land use by 
comparing the risks and benefi ts while considering the existing land use and the 
necessity of new development.  

21.2.4.3     Disaster Mitigation Measures Taking Advantage of the Economic 
Functions of Flood Insurance 

 In the UK, while coordinating with land use control, every insurance contract 
assesses the fl ood risk of each property and accordingly sets the premium rates 
based on the risk. As a result, the contractor’s disaster mitigation efforts are expected 
to be encouraged by economic incentives. On the other hand, the government and 
the insurance industry work collaboratively to ensure that an excessive focus on the 
economic aspect does not have undesirable consequences such as the exclusion of 
the socially disadvantaged from insurance. Based on this collaboration, they pursue 
a desirable future fl ood insurance system.  
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21.2.4.4     Comprehensive Policy Instruments 

 Another major feature of the UK system is that the country seeks to achieve its goal 
not only through regulation but also through various policy instruments, such as the 
disclosure of risk information and the insurance system. Furthermore, as seen in the 
current “Statement of Principles,” the government is committed to investing in fl ood 
control, whereas it requires the insurance companies to underwrite a certain amount 
of properties with higher risk at lower premiums. Although the policy instruments 
have not been legally connected like those in the French system (described below), 
the UK has developed a system in which different instruments informally connected 
so that they work well along with the aim of disaster mitigation.  

21.2.4.5     Indirect Control by the State Government 

 Another major feature of the UK’s system is that the state government indirectly 
controls each stakeholder. The state government basically limits its own function to 
the formulation of basic policies and the provision of risk information while leaving 
the details up to the local governments and the residents’ own decisions, as well as 
utilizing the functions of the insurance market. In the background of the state’s 
indirect intervention, each stakeholder’s responsibilities is clarifi ed, and an empha-
sis is put on individual responsibility.    

21.3      Overview of the Land Use Control for Natural Disaster 
Mitigation and Natural Disaster Insurance in France 

 In France, efforts on natural disaster mitigation have been made for a long time. 
From the policy perspective, current land use control for natural disaster mitigation 
has its origin in the PER (Plan d’exposition aux risques naturels), a planning system 
which was formulated in 1982. Originally the 1982 Act was proposed as a compen-
sation measure for damage from natural disasters. However, during the law-making 
process, the compensation system developed into a natural disaster insurance 
(CatNat), and the land use control was institutionalized into the PER. In actuality, 
the planning work advanced so slowly that the system was reformed in 1995, driven 
by the severe fl ooding which hit Niems in the 1990s. Accordingly, the new PPR 
(Plan de prévention des risques naturels prévisibles) was established by law in 1995. 
Then, along with the EU’s movement to formulate the Floods Directive and the 
repeated occurrences of natural disasters, the system experienced many reforms and 
resulted in today’s unique system. 

 The major feature of the risk assessment on natural disasters in France is that it 
is a qualitative assessment. This is based on lessons from the past experience. Today, 
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risk assessment in the PPR is conducted based on “common sense” (bon sense) 
according to the “precautionary principle” which allows uncertainty to some extent. 
As for the French natural disaster insurance, since premiums are not set based on the 
risk each property faces, the insurance companies do not conduct risk assessments. 
However, as described below, in the recent movements to reform, there is an 
increased possibility that the premiums will be set based on risk, though only in a 
very limited manner. 

21.3.1     Land Use Control for Natural Disaster Mitigation 
Based on PPR 

 The heart of French land use control for natural disaster mitigation is the PPR, 
which is primarily formulated by the department governor (préfet), who serves as 
part of a national organization, 25  in collaboration with concerned municipalities. 
This is a planning system exclusively for disaster mitigation, which is separate from 
the normal city planning system. 26  The covered disasters are predictable ones, such 
as fl ooding, 27  landslides (including subsidences), avalanches, wildfi res, earthquakes, 
eruptions, rainstorms, and cyclones (CE L562-1). 28  

21.3.1.1     The Current Status on the Development of PPRs in France 

 The current status of the development of PPRs in France is shown in Fig.  21.5  and 
Table  21.5  (as of April 2008). In France, there are about 37,000 municipalities, 
which are called “communes.” Among them, 23,170 are faced with natural disaster 
risks and 6390 have established their offi cially authorized PPRs. This number 
reaches 12,436 when including communes with PPRs which are effectively operat-
ing but not yet offi cially authorized (“immediate applications” as described below), 
communes which are in the process of drafting PPRs and communes with PPSs 

25   The department (département) which counts 96 in the mainland France was originally a national 
administrative unit whose governor (préfet) was, and still is, appointed by the national government. 
While the department is strengthening its character as the local government with the parliamentary 
speaker as its head since the reform implemented by a law to facilitate decentralization in 1982, the 
development of PPR is a task of the governor as a national government unit. 
26   The responsible body for developing normal city planning is the commune, the municipal gov-
ernment (CU L123-6). 
27   Although different kinds of natural disasters are covered by this system, fl ooding is the typical 
case as the historical background as well as Table  21.5  shows. Explanations below, therefore, are 
mainly focused on fl ooding. In France, 20 to 25 % of municipalities are located in the fl oodplain 
and two million people live there (Fiselier and Oosterberg  2004 , p. 47). 
28   In this chapter, the following abbreviations are used to refer the letters of law. CE, Code de 
l’environnement (Natural Environment Law) ; CA, Code des assurances (Insurance Law); and CU, 
Code de l’urbanisme (Planning Law) 
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  Fig. 21.5    The current status of the development of PPRs across France (Source: MEDAD 
(Ministère de l’Ecologie, du Dévelopment et de l’Aménagement Durables)       

     Table 21.5    The current status of development of PPRs by type of natural disaster   

 Flood  Subsidence  Avalanche  Earthquake 
 Forest 
fi re  Total 

 Communities with 
approved 

 5592  1937  275  255  66  6390 

 Communities 
exposed to each 
natural disaster 

 17,064  9458  560  –  5963  23,170 

  Source: MEDAD 
 1) As of April 2008 
 2) For “Flood,” there are additional 1126 communities which have PSSs, which formulated under 
old legislation and have the same legal values as the PPR 
 3) Since the categories in the table are not exhaustive and there are communes that are exposed to 
more than one type of natural disasters, simple addition of fi gures does not corresponds to the 
number shown as “Total”  
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which were formulated under old legislation and have the same legal effects as the 
PPR by provision of law. As such, we can say that the PPR is a well-established 
system in France. The geographical distribution of PPRs varies depending on the 
type of disasters: communes with PPRs for fl ooding exist along the major rivers 
(e.g., Rhone, Loire, and Seine), those with PPRs for avalanches are found in the 
Alps and Pyrenees, and those with PPRs for earthquakes are found in the Alps, 
Pyrenees, and overseas territories in the Caribbean. The current status of the devel-
opment of PPRs by type of natural disaster is shown in Table  21.5 .

21.3.1.2         The Structure and Content of a PPR 

 A PPR is composed of the following three kinds of document (CE R562-3):

    1.    A report (une note de présentation), which shows the geographic area, the char-
acteristics of natural disasters concerned, and the projected damages   

   2.    Maps (des documents graphiques), which describe the zoning of lands that are 
subject to the regulations   

   3.    A regulation (un règlement), which explains the prohibition of land use and con-
struction requirements in the regulated areas and precautionary or defensive 
measures that should be taken by public entities and individuals     

 The areas with natural disaster risks are classifi ed into either a “dangerous zone” 
or a “caution zone.” 29  PPRs must show the land zoning in the maps listed above 2 
(CE L562-1 II., R562-3). The “dangerous zone” is a zone that is exposed to dangers, 
in which any type of building is either prohibited from being built or certain condi-
tions will be imposed based on the nature and intensity in the risk. On the other 
hand, the “caution zone” is a zone that does not directly face risks but has the pos-
sibility of facing increased risks or newly generated risks due to construction or 
other actions. In the “caution zone,” construction or other actions are also prohibited 
or restricted. In addition to such regulations on land use and construction, PPRs can 
prescribe precautionary or defensive measures that should be taken by public enti-
ties and individuals (e.g., development of disaster prevention plans) or other mea-
sures such as construction work for disaster prevention on existing buildings in 
these zones. Such measures can be mandatory to be taken in a certain fi xed period 
of time up to 5 years (CE L562-1 II., III.).  

21.3.1.3     Legal Effects of the Development of a PPR 

 Governors can order property owners to take the required measures that are speci-
fi ed as mandatory by the PPRs. If the orders are not followed, they can be enforced 
by the authority at the expense of those responsible, such as the owners of the prop-
erties (MATE et METL  1997 , p. 48). Those who violate the provisions of PPRs can 

29   These terms are not on the code itself but used here only for a referential purpose. 
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be subjected to criminal punishment (CE L562-5). In addition, the PPR regulations 
must be included in the list of “public utility easements (servitude d’utilité pub-
lique)” (CU L126-1), which are listed in an appendix of the city plans. Any com-
mune that is going to develop its city plan must respect the public utility easements 
when making decision on land use. A public utility easement is a restriction on the 
right to use land for public interest. Although it does not have legal basis in the plan-
ning code (code de l’urbanisme), the public easement is required to be appended to 
local city plans because it relates to land use. If there is a discrepancy between the 
provisions of the PPR and the developed city plans, the provisions of PPRs 
prevail. 30  

 A major characteristic of a PPR is that its legal effects are linked with the coun-
try’s natural disaster insurance system (CatNat). Although residents can decide 
whether or not to have insurance, the insurance companies have the duty to under-
write natural disaster insurance by the law (CA L125-2). However, this duty can be 
waived in transactions with owners who violate the construction prohibition and 
permission conditions in the “dangerous zone” and the “caution zone” (CA L125- 6). 
Namely, the implementation of the duties specifi ed by a PPR is indirectly ensured 
by excluding owners from the insurance system who do not comply with the land 
use regulations. 

 Another major feature of the legal effect of a PPR is that it can impose required 
measures on existing buildings. There are, however, certain restrictions: the amount 
of the cost of the disaster prevention work on an existing building cannot exceed 
10 % of the monetary value of the building (CE L562-1V., R562-5). 31   

21.3.1.4     Procedures for the Development of PPRs 

 The governor of the department plays a leading role in the procedures for the devel-
opment of PPRs (Fig.  21.6 ). The PPR is fi rst drafted by a governor as an arrêté (one 
form of administrative legislation) and then sent to the mayors of the concerned 
communes (municipalities), where the arrêté is posted in the commune offi ces for 1 
month. The draft PPR is then the focus of consultations in the commune councils 
and the comments given in this process are respected (CE R562-2, R562-7). The 
draft PPR, with the opinions from the councils, then advances to public inquiry 
procedure conducted by the governor. Finally, the draft that is amended based on the 

30   Refer to the following judicial precedent. T.A.Poitiers, 27 janv. 2005, Cne de la Tremblade et 
indivision Chaillé, n°0302296. Judicial precedents concerning PPR can be seen in a webpage 
called “JURISQUES 2012” edited by the MEDAD  http://jurisprudence.prim.net/jurisprud2012.
html . 
31   According to the PPR guidance of the Ministry of Territorial Government, the preferential objec-
tive of PPR is to control new developments. The guidance also says that it is diffi cult to identify 
effective measures to control risks of existing buildings and that if those measures are to be imple-
mented, it can be sensitive issues that might draw intense oppositions from citizens. Thus, the regu-
lations against existing buildings should be proportional to the degree of risks (MATE et 
METL(1997), pp. 42–43). 
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results of the public inquiry is authorized as the governor’s offi cial arrêté (CE R562- 
8, R562-9).

   In addition to this normal development procedure, an “immediate application” 
procedure has been created. This is a procedure that lets a PPR becomes effective 
provisionally and immediately upon the governor’s initiative when there is an urgent 
need. When the drafted PPR includes provisions about “dangerous zones” and “cau-
tion zones,” and when it is justifi ed due to an urgency, the governor of the depart-
ment can immediately enforce the PPR against every public or private entity by an 
offi cial decision after consulting with the mayors involved. These provisions cease 
to be opposable when they are not included in the approved PPR (CE L562-2). This 
procedure was created based on lessons from France’s experience. In the past, the 
PER, which was the predecessor of the PPR, experienced strong resistance from 
members of local councils, resulting in a great deal of delays in the plan develop-
ment process. 32  To avoid such a situation again, governors, who serve as a national 
organ, are granted this strong authority to facilitate the development of a PPR. As of 
April 2008, a total of 155 communes across the country have the immediate applica-
tion procedure, which shows that this procedure actually functions as an effectively 
working mechanism.  

32   The number of developed PER from the year 1982 to 1993 was only 307, which by far fell short 
of the target number, 2000. 

  Fig. 21.6    Flow of the development of a PPR       
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21.3.1.5     The Procedure and Principles for Zoning 

 We will now discuss the procedure and principles for compiling zoning maps. Based 
on the past experience that the procedure for PER development was too rigid and 
strict, the PPR’s zoning system employs realistic procedures without the necessity 
of a complicated survey. 33  The basic philosophy of this procedure is the so-called 
precautionary principle (CE L110-1II1°). 34  Simply put, zoning is executed by the 
following three steps (MATE et METL  1997 , pp. 21–36; MEDD  2001 ):

    (1)    Creating a hazard map: Hazard maps are created with the goal of identifying 
zones that potentially face natural disaster risks and rank these zones based on 
the hazards that they face. The maps show the predicted hazards by three levels 
(strong, medium, and weak) based on the types of natural disasters, risk range, 
and the estimated impact on citizens’ lives and properties, which are obtained by 
fi eld surveys and historical records. The scale sizes of the hazard maps are 
1:25,000–1:10,000. For example, in the case of fl ood, the hazard is defi ned 
based on the velocity and depth of the fl oodwater in a specifi ed area (Table  21.6 ).

       (2)    Assessing land use: A qualitative assessment of land use is performed by the 
following procedures: (a) classifying the land use of concerned areas into non-
urban area, urban fringe area, and urban central area; (b) estimating the popula-
tion who are exposed to dangers; (c) listing existing hospitals, schools, and 
rescue facilities; and (d) identifying the roads that will be cut off in the case of 
emergency. As needed, these assessment results are put into a map at a scale of 
1:25,000–1:10,000.   

   (3)    Drawing a zoning map: By comparing steps (1) and (2) above, the actual land 
use regulations are decided (Table  21.7 ). To do so, a matrix approach is 
employed. For example, when one zone is assessed as a zone that will receive 
the greatest hazard in step (1) and if this zone is currently used as a nonurban 

33   The national government attempted to apply standardized format to all the communes without 
considering differences among them when it tried to establish PERs across France by conducting 
detailed and expensive surveys. As a result, the process rather created various constraints and con-
fl icts. Thus, the policies of zoning in PPR are announced as follows: fl exible methods in consider-
ing targeted risks and areas, qualitative rather than quantitative survey, and strengthening of 
consultation with local stakeholders (MATE et METL  1997 , p. 21). 
34   The principle which does not allow the delay of taking effective measures to avoid serious and 
irredeemable damages just because there is no certainty about the effect considering scientifi c and 
technical knowledge at the time. 

   Table 21.6    How to assess the hazards (in case of fl oods)   

 Depth 

 Velocity 

 Weak (storage)  Medium (fl ow)  Strong (strong fl ow) 

 H <0.50 m  Weak  Medium  Strong 
 0.50 m < H <1 m  Medium  Medium  Strong 
 1 m < H  Strong  Strong  Strong 

  Source: MEDAD  
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area or an urban fringe area (step 2)), new construction will typically be prohib-
ited, or, if the zone is now used as an urban central area, new construction will 
be prohibited or conditionally regulated. The results are shown in a cadastral 
map with a scale of 1:5000.

       These are the procedures for the zoning of a PPR. Because a PPR imposes strict 
regulations on land use, one tends to expect that it requires strict and quantitative 
evidence. But an actual PPR does not. Based on the past experience of operating the 
country’s previous system (PER), a quantitative survey is understood not to always 
decrease the uncertainty of a risk assessment. As such, the country carries out zon-
ing based on qualitative evidence and “common sense (bon sens).” The Ministry of 
Territorial Development’s guidelines state that “the qualitative assessment of hazard 
leaves some uncertainty, but it is typically acceptable. Although quantitative assess-
ment can reduce this uncertainty to some extent, employment of the quantitative 
assessment comes under consideration only in a case by case manner when its effec-
tiveness for a specifi c purpose is clearly indicated” (MATE et METL  1997 , p. 21). 
However, these processes are divided into a technical analysis and an administrative 
analysis; in the former, an objective and neutral assessment is conducted while 
maintaining as much transparency as possible, and in the latter, the optimal regula-
tions are chosen based on the actual situations (MATE et METL  1997 , pp. 21–22). 35  

 According to a Ministry of Territorial Development publication, the drafting 
work of such zoning should be led by the governor in collaboration with local 
authorities. They should continuously discuss the steps involved from assessing the 
hazards to proposing the drafted zoning. The publication also states that during this 
process, the strategies and restrictions on development formulated by the local 
authorities should be considered as much as possible (MEDAD  2007 , p. 3). Perhaps 
due to this deference to local authorities, a report issued by the OECD pointed out 
that the original boundaries of lower-risk areas are changed primarily due to pres-
sure from locally elected offi cials and residents (OECD  2006 , p. 35). France’s sys-

35   The pamphlet of the Ministry of Territorial Development says, “the principle of banning con-
struction in the most hazardous zone is strict when it comes to the matter of life and death of 
people. …It is effective to have a discussion among local stakeholders, councilors and the heads of 
economic or organizational matters to exempt some areas from applying this principle when the 
areas are already built-up and in the hazardous area (MEDD  2001 ).” 

   Table 21.7    Matrix of land use and the intensity of hazards   

 Natural zones to 
preserve 

 Urbanized areas 

 Other sectors  Urban centers 

 The greatest 
hazard 

 Ban  Ban  Ban or under conditions 

 Other hazards  Ban  Ban or under 
conditions 

 Under conditions 

  Source: MEDAD 
 1) Zones of the greatest hazard: ban of construction 
 2) Zones of less hazards: conditions of realization  
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tem, in which land zoning is conducted based on qualitative surveys, is considered 
to contribute to rapid decision-making based on the actual situation of the localities 
while allowing concerns on the security of the locality’s safety. In the UK’s land use 
control for fl ood disaster mitigation, the zoning of land with risks is basically con-
ducted objectively based on the Environment Agency’s data, while in the step of 
granting permission of individual planning applications, the risks and benefi ts 
brought out by the development are compared, and then decided at the discretion of 
the local city planning authority, in a fl exible manner. On the other hand, in France, 
the zoning is conducted according to the actual situation by incorporating the opin-
ions of the local authorities, while the individual permission is granted in a highly 
objective and transparent manner. In that regard, there are concerns that there is 
increased political pressure in the zoning process, which may render the security of 
localities compromised.  

21.3.1.6     Example: PPRI of the Paris Department 

 The summary of the PPRI (PPR for Inondation (fl ooding)) that was authorized by 
the governor of the Department of Paris follows. Initially, the PPRI was approved 
on July 15, 2003, and the current version is a revision which was authorized on 
August 19, 2007 (Département de Paris  2007 ). The coverage of the PPRI is the 
whole area of the Department of Paris (geographically consistent with the area of 
the city of Paris). Figure  21.7  shows the zoning in the Paris PPRI, and Table  21.8  
shows the overview of the regulations for the zones.

    The green zone, which is expected to perform a fl ood control function in case of 
fl ooding, is set at Boulogne in western Paris, in which strict restriction is imposed 
on land use. The restrictions were able to be imposed because this zone is public 
land and thus there were no diffi cult adjustments to limit private rights (Interview 
(4)). On the other hand, the Seine River is designated as a red zone, which is 
expected to serve as a fl ood fl ow-down function. Accordingly, the usage of the 
Seine is limited to tourism and transportation by ships. The blue zone and light blue 
zone are existing urban areas in which the estimated fl ood depths are 1 m or more 
and less than 1 m, respectively. In these two zones, the residential use of any area 
that lies lower than the peak depth of the past fl oods is restricted. Today, of the entire 
area of the city of Paris (10,403 ha), 20.6 % (2138 ha) has been zoned with respect 
to potential fl ooding (Département de Paris  2007 , 1. p. 33). 

 According to a Department of Paris offi cer, during the formulation and revision 
sessions of the PPR, they did not experience any major objections from the depart-
ment residents, due to their increased awareness against risks. In addition, when 
developing the PPRs, suffi cient adjustments are usually made between the governor 
and the city planning departments. In the case of PPRI of Paris, the department also 
did not have any problems in coordinating with city planning work (interview (4)). 
The content of the PPRI is highly realistic; it does not include particularly strict 
regulations.  
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21.3.1.7     Summary 

 As discussed above, one of the major characteristics of a PPR is that it is formulated 
and operated directly by the governor, who serves as a national organ. However, 
how can we justify that such a detailed land use control at a municipal level is per-
formed directly by the state government? According to a Ministry of Territorial 
Development offi cer, “it is not only because the governors are familiar with the 
actual situation of their department and they thus can coordinate closely with the 
local bodies, but also because the PPR is linked with the nation-wide natural disas-
ter insurance scheme (Interview (6))”. As described below, the natural disaster 
insurance system (CatNat) in this country is ultimately operated with all citizens’ 
burden sharing under the spirit of solidarity (solidarité). Therefore, it is reasonable 
that the state government manages the level of individual PPRs to ensure that this 
system is managed appropriately, which in turn ensures the soundness of the insur-
ance scheme. Furthermore, because the land use control for natural disaster mitiga-
tion has the potential to cause an economic as well as social decline in the relevant 
lands, it would be diffi cult for the local authorities to successfully achieve the 
desired results on their own initiative. In this context, the French system is well 
designed in that the state government plays a leading role with striking a balance 
through realistic zoning that adjusts to the interests in the locality, while stronger 

  Fig. 21.7    Zoning in the PPRI of the Department of Paris (for legend description, see Table  21.8 )       
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powers are granted to the state’s PPRs than to the standard city planning, and the 
powerful procedure of “immediate application” is in place.   

21.3.2     Disclosure of Risk Information 

21.3.2.1     The Right to Know Risk and Residents’ Meetings on Disaster 
Risks 

 France has a well-developed system regarding natural disaster risk information. 
First, it is stipulated by law that citizens have a right to information about major 
disaster risks (CE L125-2). In areas in which PPRs have been developed, the may-
ors of the communes must provide citizens with disaster-related information, 
including the characteristics of possible disasters, estimated risks, measures for 

    Table 21.8    Overview of regulations for each zone in the PPRI of the Department of Paris   

 Green 
zone 

 All new construction is banned with exceptions of the following cases; constructions 
connected to existing installations, equipment, activities, or constructions 
 The fl oors of new residence must be above the highest water level known 
 All additional paving work is banned unless it is necessary for securing the access of 
fi re engines and ambulances. 

 Red 
zone 

 The following land uses are admitted when they are connected to port activities; 
exploitation of waterways, touristic activities, and so on; and reconstruction of 
buildings within some limitation, temporal use in the season of the least risk of fl ow, 
and so on 
 The usage of boats, barges, pontoons, and fl oating structures on the fl ow are 
admitted 
 The changes of use of land situated at a lower level than the highest water level 
known are admitted only when they are for the purposes of port activities; the 
exploitation of waterways, touristic activities, as well as artisanal, commercial, or 
industrial activities; etc. 

 Blue 
zone 

 The vital machinery and equipment in the building such as the water equipment, 
telephone center, elevators, air conditioning systems, and so on must be protected by 
a waterproof technic or all other measures of protection 
 The counters of water and gas must be installed above the highest water level known 
unless there are some major technical problems 
 All the new construction of residence is banned below the high water level known 
 The construction technics and materials that are employed must guarantee a 
structural resilience of the building during the immersion of several days 
 The changes of use of land situated at a lower level than the highest water level 
known are banned for residence. 

 Light 
blue 
zone 

 Basically the same as in the blue zone above, although some points of the regulation 
are relaxed. For example, the restriction on land use change into residence is partly 
eased in the light blue zone 

  Source: Département de Paris ( 2007 ) 
 1) This table is a summary by the authors of the regulation shown in the source 
 2) The “highest water level known” is the water level of the January 1910 fl ood  
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disaster prevention, the relevant provisions of PPRs, and natural disaster insurance, 
at least once every 2 years through public meetings with residents or other measures 
(CE L125-2). In addition, the governors are required to compile and publish a docu-
ment at the department level explaining the major disaster risks that the department 
faces (DDRM, Le Dossier Départemental des Risques Majeurs). Then, based on the 
DDRM, the mayor of each commune in the department must develop a similar 
document at the commune level (DICRIM, Le Document d’Information Communal 
sur les Risques Majeurs) and make this document available to be seen freely by citi-
zens at the commune government offi ce (CE R125-11). 

 Although much effort has been made through such measures to share the disaster 
risk information among residents, there are criticisms toward the implementation of 
the policy. A researcher said that “due to the development of the legal scheme in 
recent years, a great advancement has been achieved at a level of principle. However, 
there are still challenges in application of the ‘rights to risk information’ to the citi-
zens’ actual life” (Besson  2005 , p. 489). Furthermore, the researcher pointed out 
that the problem with the country’s system is that the state government passes down 
information to local governments, while the local governments believe that they 
have fulfi lled their duties by transferring the information to the public, based on an 
assumption that each individual will accordingly take proper actions in a self- 
motivated manner. Moreover, although 15 years passed since the DICRIM system 
became effective, only about 1000 communes had developed their DICRIMs as of 
2004 (Besson  2005 , p. 490), whereas there are over 23,000 communes that face the 
risk of natural disasters in the country. As shown in this fact, in France, the sharing 
of risk information seems to be a task to be checked off a list.  

21.3.2.2     Duty to Disclose in Selling or Leasing Real Estate 

 One of the most signifi cant features of the French system is the duty to disclose risk 
information when selling or leasing real estate: in areas that have PPRs that are 
drafted, offi cially approved, or under immediate application, real estate owners who 
are going to sell or lease her/his property are imposed with the duty to provide the 
following information to the assignee or lessee when entering a contract (CE L125- 
5, R125-23/27):

    (a)    A document describing the location of the property, the legal status of the PPR 
(e.g., already approved, yet to be approved, etc.), and the type of the natural 
disasters concerned (e.g., fl oods, earthquakes, and avalanches) (Etat des 
risques)   

   (b)    A history of past property insurance payments due to natural disasters    

The Ministry of Territorial Development has prepared a form for this disclosure 
process (Fig.  21.8 ). On the form, the concerned parties must fi ll out the required 
items and sign the document. The duty of disclosure is applied to every assignor and 
lessor regardless of whether or not they are professional real estate agents(CE L125- 
5). This is a strict provision which directly affects the contractual obligations. In 
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particular, if the assignor or lessor breaches the duty to disclose, the assignee or 
lessee can cancel the contract or fi le a demand for abatement of the transaction price 
in court (CE L125-5). This system not only increases the public awareness of disas-
ter prevention during each real estate transaction but also is expected to gradually 
suppress the use of dangerous land through market mechanisms.

21.3.3         Natural Disaster Insurance (CatNat) 

21.3.3.1     Fundamental Mechanism of the Insurance System 

 In France, the insurance for natural disasters is called CatNat (Catastrophes 
Naturelles) and is provided as part of property insurance products by private insur-
ance companies. The insurance companies have a duty, stipulated by law, to under-
write property insurance in accordance with the insurance conditions set by law. 
This insurance system is a blend of the private sector with public policy guidance 
which differs from that of the UK, which is fully provided by the private sector, and 
also differs from that of the National Flood Insurance in the United States, which is 
provided by the Federal Emergency Management Agency (FEMA), a government 
agency. In the French system, citizens, the demand side of insurance, are not 

  Fig. 21.8    A form for the duty to disclose in selling or leasing real estate (Source: MEDAD)       
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required to have insurance; in this light, it is not mandatory insurance. On the other 
hand, the insurance companies, the supply side, have a duty to underwrite insurance 
at the premiums specifi ed by law (CA L125-2), but this duty is waived when insur-
ance applicants do not comply with the land use controls specifi ed by the relevant 
PPR (CA L125-6). The insurance companies charge legally set uniform premiums 
without undertaking risk assessments. 

 Among France’s citizens, 95–98 % have joined the CatNat insurance system 
(OECD  2006 , p. 23). Table  21.9  shows the trends of the original CatNat premium, 
whereas Fig.  21.9  shows the trends of the CatNat insurance payments by disaster 
type. The amount of the insurance payments varied by year, and they exceeded the 
premium incomes in some years. Based on the data from 1990 to 2011, fl oods were 
the primary disaster type, accounting for 58 % of all insurance payouts, followed by 
ground subsidence (38 %), and others (4 %).

21.3.3.2         Role-Sharing Between the Government and the Private Sector 
in Insurance 

 The state government plays a leading role in the CatNat system’s design and opera-
tion. The system’s mechanisms are specifi ed by law, including the method to set 
premium rates, the mechanism of public reinsurance, and the mechanism to certify 
the subject disasters. First, the law stipulates that standard property insurance must 
include insurance for natural disasters (CA L125-1, L125-2). The insurance compa-
nies collect 12 % additional premiums, specifi ed by law, as premiums for disaster 
insurance (CA L125-2). This premium rate is uniform throughout the country and 
is not set based on risk. The insurance companies can reinsure the underwritten 
insurance with CCR (Caisse Centrale de Réassurance), which is a 100 % state- 
owned company. There is no limit on this reinsurance and it is warranted by the 
government. 

 It is mandatory that private insurance companies sell CatNat with their own 
property insurance products. Because the insurance companies do not have to con-
duct risk assessments, and the semipublic reinsurance system is well developed, 
CatNat’s role in encouraging disaster mitigation is limited.  

   Table 21.9    Trends of the original CatNat premium (Million Euro)   

 Year  2004  2005  2006  2007  2008  2009  2010  2011  2012  2013 

 Premium  1292  1323  1322  1349  1377  1338  1351  1420  1486  1530 

  Source: FFSA, “Les Assurances de biens et de responsibilité, Donneée clés 2013,” p. 27)  
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21.3.3.3     Linkage Between Natural Disaster Insurance and Land Use 
Control 

 One of the distinctive features of French land use control for disaster mitigation is 
that insurance and land use control are linked as a legal system. As discussed above, 
the implementation of a PPR is indirectly ensured by excluding those who do not 
follow its provisions from the insurance system. In this light, the French CatNat 
system seems to play a role in disaster mitigation. However, some questions have 
been raised about the effectiveness of the exclusion provision. A 2005 report, issued 
by the inspector general to the relevant ministers, regarding the application of the 
provision waiving an insurance company’s duty to underwrite insurance (CA L125- 
6), stated that “the insurance companies seem very unlikely to take the trouble to 
detect violation cases of the provision of PPR by insured persons.” Furthermore, the 
report asserted that because the insurance companies have discretion whether or not 
to underwrite the insurance, “this provision has been actually applied to extremely 
few cases.” The report, therefore, proposed making the exclusion of violators from 
the insurance system mandatory and not leaving it to the discretion of the insurance 
companies (Inspection Général des Finances et al.  2005 , pp. 24–25). However, this 
proposal has not been realized as of today, probably because of the virtually impos-
sible task for the insurance companies to confi rm the compliance by individual 
insured persons with the PPRs. 

 France has established another system that facilitates the development of PPRs 
using an insurance system. Typically, the insurance has the so-called deductible 
clauses that stipulate that a certain amount of damage will not be paid by the insurer. 
CatNat also has deductible clauses (Table  21.10 ).

   For insurance contracts that are entered into by citizens who live in a commune 
which have not developed PPRs, until a PPR is developed in their residential area, 

  Fig. 21.9    Trends of the CatNat insurance payments by disaster type       
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the deductible will be increased based on the number of natural catastrophes that 
have occurred and have been certifi ed by the government. In this system, for the fi rst 
and second disaster, the deductible is determined according to Table  21.10 . For the 
third, fourth, and fi fth (or more) disasters, the deductible is increased to double, 
triple, and quadruple amounts, respectively. The state government’s goal is to 
encourage the development of PPRs that serve as a basis for regulations by gradu-
ally lifting the hurdles for insurance payments for areas that experience natural 
disasters frequently.  

21.3.3.4     Utilization of the Barnier Fund 

 Finally, we will discuss a mechanism that combines insurance and land use control 
from the perspective of premium revenues. In France, although there is no compen-
sation for land use control itself, there is a compensation scheme for the expropria-
tion or purchase of properties in an area subject to regulations by PPRs and other 
regulations. (CE L561-1, L561-3). If there are major threats affecting human lives 
and there are no defensive measures available at a lower cost, the expropriation and 
purchase of the property is allowed. Additionally, after such purchases, the proper-
ties are subjected to use restriction or demolition (MISILL, MEFI et MEDD  2005 , 
pp. 18–19). In such a context, the Barnier Fund, 36  a fund for the prevention of major 
natural disaster risks, was established in 1995 (MEDAD  2006 ). Although this fund 
was designed to be used for the payment of these purchases, very few buildings have 
actually been purchased using the fund (Fiselier and Oosterberg  2004 , p. 49; OECD 
 2006 , p. 26). 

 The fund’s fi nancial support is derived from a 12 % charge on the aforemen-
tioned additional 12 % premium (namely, 1.4 % of the total premium), which is 

36   Le fonds de prévention des risques naturels majeurs (FPRNM), “Fonds Barnier” 

    Table 21.10    Deductible applied to the natural disaster insurance (CatNat)   

 Targeted contract and property  Natural disaster except subsidence  Subsidence 

 Residential houses, movable 
property, automobiles, and other 
properties except for commercial 
use 

 380 Euro  1520 Euro 

 Automobile for commercial use  380 Euro (when the immunity from 
responsibility of the main contract is higher 
than this, corresponding deductible is 
applied) 

 – 

 Commercial buildings, movable 
property 

 10 % of direct damage of property and 
1140 Euro minimum 

 3050 Euro 

 Economic loss  Minimum of 1140 Euro (when the 
immunity from responsibility of the main 
contract is higher than this, corresponding 
deductible is applied) 

 3050 Euro 

  Source: CCR (2011), p. 6  
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collected as the premium for natural disaster insurance (CE L561-3 II). In addition, 
contributions from other national treasury sources are also possible (CE L561-3 II). 
Initially, the fund was established to fi nance the expropriation of properties, but the 
application of the fund has been gradually broadened by legal revisions. Now, the 
fund is used to fund PPR development, to subsidize the expenses for measures 
required by PPRs, and to fi nance the expenses for survey and construction work for 
disaster prevention that are conducted by local authorities (MEDAD  2006 ). The 
fund expenses for 2008–2012 are shown in Table  21.11 .

   As shown above, the fund contributes to disaster reduction by using a portion of 
the insurance premiums for the development of PPRs, which are primarily collected 
to be used for insurance payments to disaster victims. In this way, the fund serves as 
another link between the PPRs and natural disaster insurance.  

21.3.3.5     Appreciation and Criticism of CatNat System 

 As described above, since the CatNat system is backed by the state government and 
the premium rates are uniformly set by legislation, the insurance companies do not 
collect insurance premiums according to the risk incurred, as would be determined 
by conducting a risk assessment. Therefore, the country’s insurance system does not 
take advantage of the economic function of insurance, which promotes the with-
drawal of residents from the high-risk areas or induces them to take disaster mitiga-
tion measures through market mechanisms. Instead, the country’s insurance system 
puts a focus on insurance’s function as a social system. The basic philosophy of the 
CatNat system is to secure the solidarity of the nation’s society (Inspection Général 
des Finances et al.  2005 , p. 4). 37  

 Therefore, the French system has been evaluated as effective due to its high 
insurance ownership rates and good coverage (OECD  2006 , p. 23), whereas the 
combination of land use control and insurance system has received some criticism. 
It says that “although its effectiveness has been demonstrated for new development, 
there remains a major problem in disaster preparedness measures on existing build-
ings” (Fiselier and Oosterberg  2004 , p. 54) and also that “it does not work effec-
tively enough as an incentive because owners’ preventive measures are far remotely 
related with the underwriting of insurance … [PPRs] do not constitute a systematic 
guarantee of the control of urbanization in fl ood-prone areas. The problem seems 
particularly serious in regions where demographic and economic pressures lead to 

37   In the interview at CCR, it was explained that no one in France regard it as strange or unfair that 
people living on the fi rst fl oor and those on the third fl oor pay the same premium“ (Interview (5)). 

   Table 21.11    Expenses from Barnier Fund (FPRNM) from 2008 to 2012 (Million Euro)   

 Year  2008  2009  2010  2011  2012 

 Expense  64  79  254  226  113 

  Source: CCR, “Presentation des Fonds Public, 15 janvier 2013”  
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the continuous expansion of business and residential areas” (OECD  2006 , p. 24, 
p. 34). The essence of such criticism is that because any future damage will be fully 
covered, the insurance system prevents the citizens’ from making efforts on disaster 
mitigation, resulting in a moral hazard.  

21.3.3.6     Movement for Reform of the CatNat System 

 To address these challenges, work to reform the natural disaster insurance system 
was initiated. In February 2005, the inspector general (inspection général) was 
asked to evaluate the current system and deliver proposals to reform the system to 
relevant ministers such as the Minister of the Interior. In September 2005, a sum-
mary report was published (Inspection Général des Finances et al.  2005 ) that pro-
posed introducing a system that sets premiums based on risk assessments. However, 
this proposal was a conservative one because it proposed introducing premium 
bands based on a range of risks while still maintaining the basic principle of the 
“mutual aid.” After receiving this report, the government drafted a reform bill for 
viewing by stakeholders including the insurance industry and invited their com-
ments. Accordingly, the French Federation of Insurance Companies (FFSA, 
Fédération Française des Sociétés d’Assurance) issued a communiqué dated 
November 22, 2006, which concluded, after noting that the differentiation of the 
insurance premiums would result in weakened solidarity among French citizens, 
that the introduction of differentiated premiums was not necessarily an effective 
measure to encourage disaster prevention measures and that other measures should 
be examined (FFSA  2006 ). However, based on the government’s initial draft, the 
Federation delivered a new proposal that the insurance premium rates for compa-
nies’ business use would be set based on risks, from 6 to 18 %, whereas the premium 
rates for households would be uniformly maintained (Interview (5)). 

 As seen above, although the partial introduction of risk assessment into the insur-
ance system is now under consideration, the discussion has not advanced smoothly, 
partly due to the insurance industry’s negative opinion. Although there is a possibil-
ity that emotional factors that are specifi c to French citizens, including “solidarity” 
and “mutual aid,” prevent the advancement of this issue, we can also infer that under 
the current French system in which the state government takes all the risks, insur-
ance companies do not have any motivation to change the current status quo. 38  

38   However, the reform movement reemerged in 2010 when Cyclone Xynthia hit France and caused 
53 deaths (FFSA  2011 , p. 3). In April 2012, an amendment bill about the natural disaster insurance 
system was sent to the state parliament (N°491, SÉNAT Projet de Loi partan réforme du régime 
d’indemnisation des catastrophes naturelles, le 3 avril 2012). The aim of the amendment was (1) to 
improve the imprecision of the system that caused unfairness and the lack of transparency and (2) 
to enhance the incentives for disaster prevention. For the fi rst goal, the amendment bill included a 
provision to divest the right to receive insurance from those who violated the PPR provisions once 
a PPR was formulated. To achieve the second goal, the bill included a provision to apply premium 
rates to private companies and local governmental bodies above a certain size that are set according 
to both the risks and the disaster preparedness measures taken. This provision stipulated that the 
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 As discussed above, the problem of moral hazard in France still remains unre-
solved despite repeated attempts at systemic reforms. Originally, a series of systems 
centering on the PPR began with relief for natural disaster victims and then the 
disaster prevention functions of the systems have been gradually reinforced. 
However, the discussion on reforming the systems has continued, while the two 
perspectives, disaster victim relief and disaster prevention, have not yet been effec-
tively combined. 39  Although the country’s natural disaster insurance system has not 
yet experienced a stalemate, there is concern about its sustainability due to the 
increased risks such as the global environmental problems. 40  Since the French insur-
ance system is designed so that the natural disaster insurance and land use control 
support each other, when the former’s sustainability is increased, it leads to a more 
stable basis for the latter. Because of the increased risks, this discussion is expected 
to be continued in the future. Generally speaking, there is a certain amount of 
“trade-off” between the two perspectives, (1) giving suffi cient relief to disaster vic-
tims and (2) promoting incentives for disaster mitigation measures. We expect that 
the country will continue to discuss this issue while pursuing the best balance 
available.   

21.3.4     Summary: Features of the French System 

21.3.4.1     Qualitative Risk Assessment 

 The risk assessment in France is qualitative for the land use control for natural 
disaster mitigation. This is based on the country’s experience that the previous land 
use control system which required strict and rigid risk assessment resulted in delays 
in assessment work and increased costs. Even today, assessments are implemented 
based on “common sense” (bon sense) under a “precautionary principle” while 
allowing a certain level of uncertainty. In the French natural disaster insurance sys-
tem, risk assessment is not undertaken because the premium rates are not set based 
on risks. However, in the recent reforms, the possibility of introducing risk-based 
insurance premiums has emerged.  

range of premium rates (highest and lowest rates) should be designated by ordinance. This bill has 
not been enacted as of now. 
39   “Although natural disaster reduction policies and disaster victims relief policies are parallel, 
those policies seems to be unconcerned each other. Thus, some kind of reform is required to con-
verge those” (Inspection Général des Finances et al.  2005 , Resume et conclusions p. 3). 
40   In the chief budget inspector’s report, it is pointed out that while the payment of insurance claim 
increased 5.3 % annually, the insurance premium increased only 4.1 % annually from the year 
1989 to 2003, which raises a question about the sustainability of the system (Inspection Général 
des Finances et al.  2005 , p. 7). 
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21.3.4.2     Land Use Control for Disaster Mitigation Through a Specialized 
Planning System and Realistic Land Zoning 

 In France, in addition to the normal city planning system, another planning system 
specialized for disaster mitigation has been developed. It belongs to the national 
administration separate from that of normal city planning. This system not only has 
stronger regulatory powers than the city planning but also could be applied immedi-
ately on the governor’s initiative without usual public inquiry procedure. On the 
other hand, the country has implemented realistic land use zoning considering the 
local areas’ actual conditions using qualitative risk assessment measures, which bal-
ances the strong necessity for disaster mitigation with indispensable consideration 
for the reality of the local areas.  

21.3.4.3     Natural Disaster Insurance with the Focus on the Social 
Function 

 As the French natural disaster insurance system is fi nancially supported by the state 
government and the premiums are set by legislation, the insurance companies do not 
assess risks, and their insurance premiums are not risk based. Therefore, the French 
system does not take advantage of insurance’s economic function. Instead, France’s 
insurance system puts an emphasis on insurance’s function as a social system. The 
basic philosophy of the French system is to ensure the solidarity (solidarité) of the 
nation’s society. Due to these features, the country’s system has been evaluated as 
effective in terms of its high ownership rates and good coverage, while the citizens’ 
efforts on disaster mitigation are not encouraged, eventually resulting in moral haz-
ard among residents. In this context, there have been made continuous efforts to 
reform the system.  

21.3.4.4     The Comprehensive Policy Instruments in Which All Systems 
Are Closely Organized in a Legal System 

 The French system indirectly secures the effects of the land use control by exclud-
ing those who violate the provisions of a PPR from the natural disaster insurance, 
whereas a part of the premiums are used for risk reduction measures (e.g., PPR 
development, expropriation of dangerous land, etc.) through the Barnier Fund. In 
addition, in communes with PPRs, the communes must respect the PPRs in their 
city planning, and the concerned mayors must raise the residents’ awareness of 
disaster mitigation through public meetings with residents at least once every 2 
years. Real estate owners in the PPR areas have a duty to provide disaster-related 
information on their properties to the opposing parties when selling or leasing them. 
In this way, a number of policy instruments have been deliberately assembled in a 
legal system surrounding the PPR.  
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21.3.4.5     The State Government’s Leading Role 

 In land use control, the disaster mitigation plans are formulated by the state govern-
ment, in spite of the fact that they are applied locally at the municipality (commune) 
level. The state government plays a major role not only in the system’s design but 
also in its operation through giving initiative to the governors, who serve as branches 
of the state government when establishing the PPR, especially in the case of imme-
diate application. Furthermore, in the natural disaster insurance system, the state 
government also plays a leading role not only in establishing the system by setting 
the nationwide uniform premiums but also supporting it fi nancially by reinsurance 
scheme.  

21.3.4.6     The Stream from the Post-disaster Relief to the Pre-disaster 
Mitigation Policy 

 Originally, the PER, which was the precedent system of the PPR, was proposed to 
serve as a system to give post-disaster relief to disaster victims. Then, a land use 
control function was added to the system during the law-making process. Now the 
system is evolving toward the reinforced policy of pre-disaster mitigation, by 
enhancing the application of the Barnier Fund, introducing a deductible scheme into 
the insurance well as discussing the possibility of differentiating insurance premi-
ums based on risks. Although we have not yet seen major developments, efforts are 
continuously made to improve the disconnect between natural disaster insurance (a 
system to give relief to disaster victims) and PPRs (a system for disaster 
prevention).    

21.4      Conclusion 

 When we compare the land use management systems for natural disaster mitigation 
in the UK and France, we fi rst notice that both countries have entirely opposite posi-
tions on very essential issues, such as how they use market principles in their whole 
land use management systems and how they assess disaster risks. These major dif-
ferences seem natural, though, in light of the fact that both countries have different 
natural and social conditions as well as their own unique histories. 

 In order to understand both countries’ land use management for natural disaster 
mitigation and to apply lessons from them to other countries, it is important to know 
how these systems are working and how much effectiveness has been demonstrated 
for natural disaster mitigation. However, needless to say, it is very diffi cult to clarify 
them. This is because the apparent effectiveness of these management measures 
may also result from changes in the natural conditions (e.g., global warming and 
accidental weather conditions) and social conditions (e.g., population and industry), 
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as well as from the impacts of other policy measurements. It is quite diffi cult to 
separate the contributions of these factors. 

 Nevertheless, when we try to learn from the land use management systems of the 
UK and France, we can learn, at minimum, the following two lessons. The fi rst is to 
employ every possible policy instrument. It should be an effective basic strategy for 
every society to combine land use management not only with regulations but also 
with other policy instruments such as disclosure of information and disaster insur-
ance. The second lesson is to maintain a fl exible attitude, where the efforts to incor-
porate an opposite perspective are continuously exercised, while the fundamental 
position is maintained. Neither the UK nor France has achieved perfect forms of 
land use management, but both are still evolving. To address the diffi cult challenges 
of land use management in continuously changing societies, it is critical to fl exibly 
pursue the best management system by trial and error. This will eventually lead to 
the most effective ways to realize the optimum systems: 

  Interview 
     1.    Flood Management Division, Department for Environment, Food and Rural 

Affairs (November 24, 2008)   
   2.    Association of British Insurers (ABI) (November 25, 2008)   
   3.    Flooding, Coastal Erosion, and Water Planning Branch, Ministry of Community 

and Local Governments (November 25, 2008)   
   4.    Sous-Directeur de l’Urbanisme et de la Construction, Préfecture de Paris 

(November 27, 2008)   
   5.    CCR (Caisse Centrale de Réassurance) (November 28, 2008)   
   6.    Direction de la Prévention des Risques, MEDAD (Ministère de l’Ecologie, du 

Dévelopment et de l’Aménagement Durables) (November 28, 2008)           

    Appendix 

    Fundamental Concepts of Insurance and Flood 
Insurance Systems in the UK and France 

     1.     Insurance as an economic system based on individualism  
 Where can we discover the very nature and signifi cance of insurance? First, we 
can fi nd them in its function to facilitate and streamline economic activities by 
converting the societies’ uncertain risks into fi xed costs. For example, business 
owners always face various risks, including those of natural disasters, but secur-
ing reconstruction funds for the potential risks can be an operational burden for 
their companies. Additionally, if all the business owners prepare for risks that are 
only stochastically realized, it will become a huge social loss. To address such a 
situation, if each business owner can secure the company’s reconstruction costs 
by paying an insurance premium as a fi xed cost, it can be benefi cial not only for 
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the company but also for the whole economy (we can also say this about the resi-
dential insurance system). From the perspective emphasizing this insurance 
function, it is important that each insurance contract satisfi es the principle of 
equivalence, namely, when P is the insurance premium, ω is the risk, and Z is the 
insurance payout, it is necessary that the relationship below be satisfi ed:

  P Z     

From this position, it is important to calculate each person’s risk as accurately 
as possible. In other words, a “subdivision of risk assessment” (underwriting of 
risk) is needed. Therefore, persons who face high risks must pay high premiums. 
This perspective considers the property insurance system as an economic system 
composed of each individual contract. Thus, we can call insurance as seen from 
this perspective as “an economic system based on individualism.” The reasons 
that this position requires the subdivision of risk assessment can be summarized 
in the following two points:

    (i)    An insurance system that does not distinguish between groups of individuals 
with different risks results in a decrease of effi ciency in the insurance market 
and a lowered level of welfare of the whole society (an occurrence of dead-
weight loss). 

 Figure  21.10  shows the demand curves for the insurance of two groups: 
one group faces higher risks and the other group faces lower risk (the former 
is D H  and the latter is D L ). Now we assume that the premium for the high-risk 
group is set high (P H ) and that for low-risk group is set low (P L ), based on the 
risk that each group faces. Here, if the premium is set identical (P * ) for the 
both groups without taking into account the risk that each group faces, the 
welfare equal to the area of the two triangular shapes (⊿abc and ⊿efg) is 
lost, providing a loss for the whole economy.

       (ii)    Insurance that does not accurately distinguish groups with different risks 
loses economic fairness. 
 Principles of fairness would indicate that “people who face the same risk pay 
the same premium rates, whereas people who face different risks pay differ-
ent premium rates.” However, if premium rates are not set according to the 
risks that people face, unfairness occurs between insured groups as shown in 
Table  21.12 . This will result in the withdrawal of the low-risk group from the 
insurance system and an infl ux of the high-risk group into it (i.e., adverse 
selection). In an extreme case, the insurance system itself becomes unable to 
exist anymore.

           2.     Insurance as a social system based on collectivism  
 Another position considers insurance as a social system based on collectivism. 
This position views the role of insurance as a method to help people who suffer 
from accidental events, such as natural disasters, with the spirit of mutual aid 
within society. This position is based on the concept that society as a group pro-
tects itself against unknown risks, as opposed to the concept that insurance is a 
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   Table 21.12    Relationship between insurance premium classifi cation and actual degree of risk   

 Low-risk group  High-risk group 

 Actual risk  Low  (1)  (2) 
 High  (3)  (4) 

  1) In the cases of (1) vs. (2) and (3) vs. (4), there is unfairness in that the groups facing the same 
level of risk are charged by different premium rates (horizontal unfairness) 
 2) In the cases of (1) vs. (3) and (2) vs. (4), there is unfairness in that the groups facing different 
levels of risks are charged by the same premium rate (vertical unfairness)  

  Fig. 21.10    Risk assessment and welfare loss       

kind of economic system in which only individuals who pay money can receive 
benefi ts according to those payments. Therefore, under this concept, the system 
should not be one in which only part of the society can participate nor be one 
from which underprivileged people are excluded. The insurance system should 
be one in which every member of the society can enjoy the benefi ts equally. 
Originally, insurance systems were born as social systems. Then, as techniques 
of risk assessment developed, the insurance function as an economic system 
developed accordingly. Viewing insurance as a social system based on collectiv-
ism is a position that justifi es the income redistribution in the insurance frame-
work in order to give relief to vulnerable people. For this position, underwriting 
of risk is not needed.   

   3.     The balance between an economic system and a social one  
 If the underwriting of risk is developed with an emphasis on the insurance sys-
tem’s economic side, effi cient and fair insurance systems can be established. 
However, when such an emphasis is pursued to an extreme level, there will be 
concerns that some people will be unable to obtain insurance. When applying 
this concept to a fl ood insurance system, the premiums for poor people who tend 
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to live in areas with high fl ood risks become prohibitively high, and the disad-
vantaged people are excluded from the insurance system. This is a socially unac-
ceptable situation. 

 On the contrary, when emphasis is put on the insurance system’s social side 
and no attention is paid to the economic characteristics, economic welfare will 
be lost due to the lopsided insurance market, and horizontally and vertically 
unfair situations will be brought about. In addition, there is another concern that 
the insurance system might be unable to exist anymore due to adverse selection, 
in which only those who face higher risks demand insurance. Furthermore, in 
such a situation, there are some concerns about moral hazard developing among 
people who live in the dangerous areas, and it may prevent people’s action 
toward disaster prevention and damage mitigation. 

 We can consider an insurance system as an economic one or social one. It is 
a matter of perspective, and the ultimate goal is achieving the best balance pos-
sible between the two perspectives. An insurance system which puts extreme 
emphasis on either perspective will cause serious problems. What is important is 
what kind of problems we can resolve with insurance and how they can be 
resolved. That will depend on the specifi c situation of each community.   

   4.     The UK and France’s perspectives on insurance in the context of land use control 
for disaster prevention  
 The UK and France use their own unique insurance systems in their land use 
management for natural disaster prevention. In the UK, the insurance system is 
viewed as an economic system and is designed using market principles. On the 
other hand, in France, the insurance system is viewed as a social system and is 
designed using the principle of solidarity (solidarité).        
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