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ABSTRACT: The approach to funding flood risk management c¢ts a country’s culture, legislation, r-
ception of risk and wealth. This paper comparesestablished approaches in both England and thieeNet
lands, and the impact of the economic downturn,aamd to inspire policy development elsewhere.

In the Netherlands, the legal standard of protachas always implied that funding would simply have
be made available. However, as improvement castsamd funds become scarce, there is now a negd-for
oritisation: perhaps not which defence to imprdwat, rather which to do first. This is technicallgnaplex,
but explaining the outcome to politicians and paiblill be the bigger challenge.

In England, the established prioritisation systersuees that funding is allocated to those inteivestthat
achieve the best possible outcome. Many viablersekere not carried out due to lack of Governmamd-f
ing; a new approach to prioritisation aims to addrhis, and to stimulate local funding and owniersh

As a consequence, there are always more beneficial
schemes than can be done for the available funding,
1 INTRODUCTION which means there is a need to prioritise.
Flooding causes massive damages worldwide and is
often described as the most damaging natural hazart@his paper uses England and the Netherlands as cas¢
From a rational point of view, it is often worthwdi studies and examples. These two countries provide
to invest more in flood risk management than is curuseful lessons because they are both international
rently happening, because the benefits of prevgntinieaders in flood risk management, but their ap-
damage and casualties outweigh the costs. proaches are strongly contrasting. Both countries
have a long history of flood risk management and
There are various reasons why in practice, the ifave established mature processes, supported by
vestment in flood risk management does not reacbomprehensive methods and strong research and de-
the theoretical optimum point at which the marginalvelopment programmes. The main strength of the
investment equals the marginal benefits. An im-English approach to flood risk management is that i
portant reason is that in reality, available fugdis  has been developed to make best use of limited
limited, particularly if all funding has to comeon  budgets. The main strength of the Dutch approach is
one (government) source. There are other sectotkat it has been developed to guarantee a level of
that compete for the same funding: building roadsflood protection that the country needs, protecting
hospitals and schools also often have benefits théitom short-term political or economic issues.
outweigh the investment costs. Compared to other
sectors, flood risk management probably suffer€hapter 2 is about England, Chapter 3 about The
from the fact that the benefits are mainly aboet pr Netherlands. Both chapters start with some back-
venting something bad that may happen in the fuground on how flood risk management works in
ture: probabilistic whole life benefits are moréfidi  each country, followed by an explanation of the-pro
cult to explain to the public and political decisio cesses that determine how much the countries invest
makers than a road that reduces queues. Until a ma- flood risk management and where they spend it,
jor flood happens of course: this is still the otrlg-  including broad scale amounts. Both chapters end
ger to increase funding in the majority of cases. with an introduction to the new or emerging ap-
proaches that are being developed in the faceeof th
current economic constraints. The final Chapter 4



compares the two approaches and draws conclusions facilitate decision-making and action at the ap-

for wider international application. propriate level - individual, community, or local
authority, river catchment, coastal cell or nation-
al;

2 ENGLAND — achieve environmental, social and economic ben-

: efits, consistent with the principles of sustaieabl
2.1 How flood risk management works development.
The essence of the English approach to flood risk

management is to make best use of limited budget~

There is no legally prescribed standard of probecti
(apart from exceptional cases such as Thames Est
ary). Instead, the Flood and Water Management Ac
gives authorities ‘permissive powers’ to carry out
flood risk management activities. Government pro-
vides a budget for investment and sets high leve e
priorities for the flood (and coastal erosion — dist

cussed in further detail in this paper) risk manage
ment outcomes that it wants to achieve. It is tiven
role of so-called operating authorities to spenel th
available budget in a way that maximises the out
comes, taking into account the government’s priori-
ties.

Figure 1. Managing flood and coastal erosion r{&ksn Defra
. o ) . & Environment Agency, 2011).
The responsible Ministry is the Department for Envi

ronment, Food and Rural Affairs (Defra); Defra setsrigure 1 illustrates the methods for achieving ¢hes
overall high level policy and works with the Treas-three strategic aims.
ury (Ministry of Finance) to determine national

budgets. The Environment Agency has an overviewhe final part of this section is a discussion hu t
role for all flood risk management. It is respoiesib pyplic perception of flood risk. England is a caynt
for implementing Defra’s policy and for allocating where flooding happens regularly: there are signifi
the national budget across projects to maximise theant local and regional flood events that make the
outcomes. The actual projects are carried out 8y thhational news every few years: Cornwall 2010,
operating authorities. The Environment Agency it-Cumbria 2009, Summer floods 2007, Boscastle
self is the largest of these: it is responsibleffeod 2004, Autumn floods 2000, Easter floods 1998. The
risk management from all designated main riversmpact of these events is local or regional. Flaskl
(broadly, any water course wider than 3m), estsariejs generally seen as a natural risk. In the minthef
and the sea. In that role, it builds flood defenceyyblic and the politicians, flood risk is important
structures, Operates and maintains .these, IS respon(especia”y after events, and especia"y wheredfloo
ble for flood forecasting and warning and has iMing has occurred), but it is one of many imporiant

portant roles in development control and in incidenges — this is an important difference with thehNet
management. Local Authorities are also operatingriands, see Chapter 3.

authorities; they are responsible for local flookr
and are the primary contact point for the public on _ )
flood risk (from any source). Local Authorities are2-2 How muchto invest asa nation

also responsible for coastal protection on highgovernment determines how much national funding
ground frontages. Finally, the Internal Drainagejs available for flood risk management as parttsf i
Boards are responsible for water level managememjerall budgets in a three-yearly cycle called the
in the low-lying parts of the country. Comprehensive Spending Review. In addition to the
o , general drivers and pressures for setting pubHc in
The Government's priorities for flood risk manage-yestment budgets, there are a number of specific in
ment are described in the National Flood and Cbast@rmal ‘lobbies’ in the English context:
Erosion Strategy for England (Defra & Environment— Flooding victims and their political representa-
Agency, 2011). The overall aim is to ensure that th  tjves lobby for local investment. However, in re-
risk of flooding and coastal erosion is properlyma  cent years they have also organised themselves in
aged by using the full range of options in a co- grganisations such as the National Flood Forum.
o_rdlnated way. This is specified in three strategic They speak for all flooding victims, aim to influ-
ams. , , ence government in a general sense, and are alsa
— manage the risk to people and their property; accepted as partners by the public authorities.



— The Environment Agency also plays an implicitexpenditure will remain at its 2011 level around
lobbying role by providing factual evidence about£100 million per year.
the benefits of investment in flood risk manage-
ment. They produced a Long Term Investment
Strategy in 2009 (Environment Agency, 2009),2.3 Whereto invest - prioritisation
setting out a number of national scale investment
scenarios for the coming 25 years and comparingrioritisation of investment happens through a com-
them on the basis of costs, benefits and the nunipination of a bottom up and a top-down process, see
ber of properties affected. This suggested that thEigure 3. The description in this section is based
most favourable scenario, in terms of the net rethe approach followed until May 2011. This is still
turn on investment, would require a year-on-yeaapplicable in broad terms, but the changes sinee th
increase of around £20 million plus inflation. are described in more detail in Section 2.4.
This investment profile has not been implemented
as yet (see Figure 2), but these findings are infhe top-down element is that Government sets its
forming high-level debate about flood risk man-priorities in so-called Outcome Measures. These are
agement, for example in the House of Commonsa very high level steer on end results: the braad e
Committee of Public Accounts recent reportnomic benefits, the number of households protected,
(House of Commons, 2012). the ratio of these households that are deprived, an

— The third important lobby is the insurance indus-the broad influence on designated habitats.
try. There is currently an agreement between the
Government and insurers that they will provide

cover to almost all properties, even those at sig- Ministry
nificant risk, in exchange for adequate Govern-

ment investment in flood risk management. There Budget

have been ongoing discussions between the par- Priorities

ties about renewal of this so-called Statement of
Principles after it expires in 2013, but it was con
firmed in early 2012 that this will not be the case
The Association of British Insurers (ABI) has PRIORITISATION
been vocal in recent years that investment will
have to increase for them to continue their com-

mitment. The impacts of the non-renewal of the Business
Statement of Principles will become clearer over cases for
the coming months and years. projects
Flood risk
Flood and Coastal Erosion Risk funding in England managers
800 /\ Figure 3. Prioritisation process in England.
gm / , The bottom-up element consists of business cases
= 600 produced by the local teams of Operating Authcitie
I /\‘\/ who put forward flood risk management projects for
g national funding. These business cases, or Project
* 400 Appraisal Reports, have a better chance of sudétess
300 e they maximise the outcomes in line with Govern-
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 ment’'s outcome measures. The principles of this ap-
Year praisal are set out in Defra’s policy statement on

flood and coastal erosion risk management appraisal
(Defra, 2009a). This is supported by the Environ-

Figure 2 summarises how the level of Governmenf’®nt Agency's appraisal guidance (Environment
funding has developed over the last ten years. ff9ency, 2010) and a well-developed body of sup-
shows a marked increase following the 2007 SumPorting documents and evidence to demonstrate the
mer floods, a 6% decrease as part of the OVeraﬁconor_mc, social and environmental benefits of
budget cuts in 2010, and the current level of appro 1100d risk management projects. The appraisal guid-
imately £640 million per year. There are approxi-21Cc€ outlines a systematic process of problem under
mately 11 million people at risk of flooding in Eng Standing and objective setting, option development
land, so this amounts to approximately £58 pe,and appraisal, and preferred option decision making
person at risk. The amount for 2011-2014 is base@Nd testing to develop a business case for a peefer
on an assumption that the Local Authorities’ ownsolution for reducing flood risk. The decision dwet

Figure 2. Flood and coastal erosion risk fundinggland.



preferred option is primarily based on the relativeGovernment for localism, which is also reflected in

performance of each scheme in terms of benefit/coshe strategic aims of the National Flood and Cdasta
and incremental benefit/cost ratios. While the alter Erosion Risk Strategy (see section 2.1 and Defra &
project needs to be cost/beneficial, the extent t&nvironment Agency, 2011). The three key aims of
which external contribution is available also affec the Flood & Coastal Resilience Partnership Funding
the decision, because such contributions are sulapproach are:

tracted from the overall cost to give the benedgtc - Increase local funding and ownership: it is clear

ratio of the investment from the central government that there are many viable and desirable projects
Other factors also affect the choice, including the that were not being carried out due to the shortage

relative scales of intangible benefits, extent eifi\d of national funding, so it is expected that local

ery of the project objectives, adaptability to dite partners will be interested in contributing fund-

change and uncertainties and the preference of the ing. Local funding will also generate local owner-

local community. ship, and it is a key part of the approach to pro-
mote this.

The top-down and bottom-up processes come to- Increase efficiency: the level of national funding
gether in the Environment Agency’s decision mak- per project is fixed and is related to outcomes on-
ing about the allocation of national funding. loéd ly. This means first of all that a lower cost esti-
terms, the prioritisation process looks at all the mate increases the chances of receiving national
available schemes and selects those which, as anfunding. It also means that any cost savings will
overall national package, deliver the best retutn o directly benefit the local parties; conversely, any
investment, measured by Government's outcome cost overruns will have to be borne locally. This
measures. should be a strong incentive for efficiency.
— The payment rates are set in such a way that vul-
nerable and deprived households have a larger
2.4 New approaches chance of receiving funding. The rates were par-
ticularly set up to maximise the number of house-
A new approach for funding flood and coastal ero- holds that would achieve a 1 in 75 per year stand-
sion risk management, called Flood & Coastal Resil- ard of protection, as this is (for the moment) the
ience Partnership Funding, was introduced by Defra threshold at which insurance companies are pre-
in 2011. A wide consultation took place from De- pared to provide cover.
cember 2010, and the new method came into force ihhe change in approach responds to a number of
May 2011. See Defra (2011a, 2011b) for details ofecommendations from Sir Michael Pitt's review of
the approach. Section 2.5 of this paper gives éurth the 2007 floods: improving efficiency and respon-
background on the governance rationale behind th&veness by aligning those who benefit with those
change in approach. who pay; and developing a scheme which allows and
encourages local communities to invest in flood# ris
The essential change is that the new system facilmanagement measures.
tates local funding contributions. The old system
was fully based on national funding only. If a pro-The appraisal guidance (Environment Agency, 2010)
ject’'s outcome measure score was high enough, @lready enables the partnership funding approach to
would receive 100% national funding; if not, no na-be delivered. It is however being updated to better
tional funding was available. In the new systene, th link to Defra’s partnership funding policy and athe
level of national funding is calculated on the basfi related advice including Environment Agency
the outcomes. There are calculation rules for th€2012). This is in recognition of the need to fext
payment rates in terms of the number of householdernal funding and the fact that finding contrilonis
protected at particular levels, the number of degati  now needs to happen in parallel with the appraisal
households (in classes), the extent of habita@&t-cre process.
ed, and the remaining economic benefits (e.g. for
business, infrastructure, health, tourism, etc.). The Flood & Coastal Resilience Partnership Funding
approach is starting to work and is likely to beefi
If the calculated national funding for a project istuned on the basis of experiences over the coming
more than the project costs, then in principleilt w months and years. Government and the Environment
still be fully funded. If not, then it can stillceive its  Agency are reporting the first successes of the new
share of national funding if the shortfall is coeypl approach (Defra, 2012).
mented by local contributions, from local authesti
or other sources.

The Flood & Coastal Resilience Partnership Funding
Approach fits with the overall vision of the curten



2.5 Rationale for Government intervention

Whilst it is not possible to prevent all floodingca

coastal erosion, Government intervenes in order t

tions by “polluters, e.g. those paving
front gardens.

ﬁcg Decisions on flood risk are based on in-
perfect infor-  formation, and the market would under-

address severe market failures (see Table 1)eftlf | mation provide such information as it is costly to
to the market (i.e. individual actors) to manag,ri
it is highly likely there would be systematic unider
vestment and poor decisions taken, resulting in ex- formation would lead to poor decisions

cessive flooding and macro inefficiency.
als, if acting in pure self-interest, would seek tog

Individu-

produce.
Under-estimate of risk and inconsistent in-

and an excessive exposure to risk.

Those insured have less incentive to pre-

postpone their own actions and free-ride on the iNmoral Hazard and vent flooding from occurring (“moral haz-

vestment of others.

Such market failures justifyasymmetricin-  ard”). One party has more information

Government intervention but not necessarily Gov{ormation than another and uses it to their own ad-
ernment investment. Intervention in England has in vantage (*asymmetric information”).

recent years been funded almost entirely from gen-

eral taxation, whilst the benefits from investmarg
realised by a relatively small proportion of thegkn

lish population.

Significant benefits flow to individuals in England

as a result of Government intervention to manage th
risk of flooding and coastal erosion. These inelud

Too great a flood risk is borne and there is
a lack of incentive on individuals to pro-
tect themselves against risk or pay for oth-
ers to do so on their behalf.

(e) Failure to provide a comprehensive solu-
Incomplete mar- tion to uncertainty.

kets A lack of a basis for risk-pooling and po-
tential inequity from a more competitive
insurance nrrket

reduced damages from flooding, better insurance
terms, and improved property, land and rental val-

ues.

3 THE NETHERLANDS

Where benefits are localised, or concentrated on &1 How flood risk management works

limited number of individual benefi(}iaries, econgmi In the Nethe”ands’ the Water Act prescribes the lo
theory suggests that those localities should pay fq:ation (see Figure 4) and standard of protection of
the actions taken, or at least contribute more td®/a the primary flood defences that protect the country
the work they will directly benefit from than those from flooding from the sea, the delta area, thgdar

who will not (as a ‘club good’). In previous years, |gkes and the main rivers (mainly the branches of
little by way of beneficiary contributions towards Rhine and Meuse).

community defences have been made, meaning that

when defences have been built and maintained tho%e Act also describes the roles and respons&j"ti
in the local area have enjoyed the benefits fa, foe

at least at no marginal cost, even though the cosfgyer plays a central role and is responsible feten
and benefits involved are significant.

Table 1. Market failures in flood and coastal esasiisk man-
agement. Extract from Flood & Water Management Bilbact
Assessment (Defra, 2009b)

Market falure

Descriptior

(a)
Club Goods

b
Negative Exter-
nalities

Large number of individual beneficiaries
that need to act together for the collective
good of flood risk management.
Beneficiaries fail to reach collective long-
term agreement on what to do about flood
risk and who should pay for it

Individuals actions affect others in a nega-
tive way — actions in one area can cause
bigger problems elsewhere.

Too much exposure to floods and exces-
sive costs brought abt by individual «-

for flood risk management. The flood defence man-

ing that the defences meet the legal standards, and
for maintaining the defences. Water boards, which
are independent local organisations with an elected
board and tax raising powers, are the managers of
most flood defences. The rest of the flood defences
particularly the larger barriers and dams, are man-
aged by Rijkswaterstaat, which is an agency of the
Ministry. Provinces have a supervisory role (alt-
hough this may change in the near future), and in
addition have a leading role in emergency manage-
ment, with technical input from the flood defence
managers, and in spatial planning. At a national le
el, Rijkswaterstaat has a supervisory role ancis r
sponsible for implementing policy from the Ministry
of Infrastructure and the Environment.



: Flood risk plays a special role in Dutch public-per
o L ception. Flood risk management is essential to the
country, with approximately 60% of the area and
most of the urban areas in the floodzone. Most peo-
‘; ple are strongly aware that they live in a flooskri
N\ area, and there is a sense of pride in the Duteh ha
ing reclaimed their own land from the sea. At the
same time there is a perception of absolute safety
because of the obvious strength of the flood defenc
and the fact that no significant flood events hawe
curred since the 1953 flood disaster. The Dutch ex-
pect and trust their engineers to keep them safe fr
flooding. This also means that if there were adloo
it could well be seen as something close to ansndu
trial disaster, caused by human failure.

Legenda =

dilkringen en primaire waterkeringen

primaire waterkeringen bulten Nededand

hoge gronden R
12 rummer dijkring

A useful English description of water management

gl li._ o in the Netherlands and the role of water safety is
B[ degferoggn van Limourg provided in Rijkswaterstaat (2011).
g 3.2 How much to invest as a nation

The legal status of the flood defences means lieat t
authorities are obliged to spend as much as ndeded
Figure 4. Location of dike ring areas in the Nettneds (from  achieve the legally prescribed standards. In practi
the Water Act). investment has been dominated in recent years by
large programmes designed to improve the defences
The flood defence managers have to demonstraigy to the legal standards introduced in the 1990s.
that the defences meet the legal standards in-a sixhese improvement works have thus far largely been
yearly cycle. This safety assessment is carriedout funded by the national government, based on a legal
the basis of a prescribed method (Ministerie vamyrangement that any defect caused by a change in
Verkeer en Waterstaat, 2006), which contains an eXgssessment methods or boundary conditions would
tensive set of procedures and calculation rules; co pe funded nationally, while the Water boards were

ering each relevant failure mode. Government proresponsible for the costs of operation and mainte-
vides the hydraulic loading levels associated ® thpance.

legal standards to be used in this assessmeiltte If t

assessment demonstrates that the defence does Mgk defence standards are prescribed, but thete is
comply, it has to be improved and becomes part ofp a strong political will, across the politicalesp

the Flood Protection ProgrammeHoogwater  trum, to provide strong defences and meet the legal
Beschermings Programma, HWBP), see section 3.2. standards. There is no strong short-term debateat abo
If the assessment is not able to determine whethghe |evel of the standards, but there is a longent
the defence complies, it receives a score of ‘Unceprocess (approximately 25 years) in which the stand
tain’, which is an explicit trigger for further resrch.  ards are reviewed, taking into account changelsen t

value of the protected areas and new methods.

For the regional flood defences there is a simdar

gal arrangement at provincial level. Local authesit Figure 5 illustrates how flood risk funding levels
(municipalities and water boards) are responsitle f have developed in recent years. It shows a general
flood risk caused by local rainfall. increase since the early 2000s when the first \safet
' ~assessment cycle was completed. There was a 10%
Dutch flood risk management does not consist Ofiecrease of funding levels in 2010 as part of the
flood defence (prevention) only: there is an explic gyerall budget cuts, to be offset by efficiencitke
policy of ‘multi layer safety’. This consists ofr®  current level of investment is approximately €1- bil
layers: prevention (i.e. flood defence), spatianel Jion per year, which will increase to €1.3 billidm
ning and incident management. The other layerghe coming years. There are approximately 10 mil-
have been receiving increasing attention in recenfon people at risk of flooding in the Netherlands
years, but the emphasis still is, and is likelyr¢e  (very similar to England), so the amount per person
main on flood defence. at risk has gradually increased from €40 to €135 pe
person. The comparison with England shows that the



amount per person was similar 10 years ago, but 3.4 New approaches
now almost twice as high in the Netherlands.
Prioritisation of investment in this sense is a new

Flood and Coastal Erosion Risk funding in concept for Dutch flood risk management. There is a
The Netherlands wealth of technical information and advanced calcu-
1600 lation methods, which could be used and combined
T 1o o to produce a thorough and scientifically robusompri
5 1000 itisation method. The six-yearly safety assessment
E 800 //“\./ provides consistent information, but is focused on
g o e yes / no answers, which limits its value for prigg-
5 o0 tion. A long-running programme called VNK (‘Safe-
0 — ty of the Netherlands mapped’) has developed meth-
2004 2005 2006 2007 20(3(8 2009 2010 2011 2012 2013 2014 OdS and tOOIS tO CaICUIate the prObablllty Of ﬂm{m
« this has not yet been accepted for formal useén th

Figure 5: Flood risk funding in the Netherlands legal safety assessment, but it could supportififior

. . . sation, for example by using the ratio betweenaictu
It is very noticeable that there has been a sting probability of flooding and the legal standard. &hi
crease in flood risk management in recent years, dgrogramme and others have also developed calcula-
spite the absence of significant flood events i thtions of economic risk, and finally, risk to lifewld
country. To a small extent, it may be possiblexo e pe an important factor. A recent ministerial letier

plain this from high profile events elsewhere sash parliament confirms the likely role of the VNK
Hurricane Katrina. However, the main cause is thenethods in prioritisation (Ministerie van Infra-

choice of Dutch society, following the disastrousstructuur en Milieu, 2012).
1953 floods, to set high defence standards witlt a |

gal status, providing some protection against shorthere is however much more to this prioritisation
term political pragmatism. than technical considerations only. The method will
have to be feasible, effective and efficient, toidv
_ o that it initiates an industry of expensive researct

3.3 Wheretoinvest - prioritisation studies. The results will have to be at least cdinpa

] _ ble with the legal safety assessment, even if the
At first sight, the legal status of the defencendta methods used are more advanced, because the safet
ards suggests that there would be no need foripriorassessment is the driver for the Flood Protection
tisation of investment. However, the emerging reprogramme. Most importantly however, the results
sults of the safety assessments are leading iQill have to be transparent and explainable to the
constantly increasing cost estimates, and this igublic and politicians, who will query why one area
compounded by the difficult situation of the Dutchhas more right to flooding safety than anotherakin
economy and the Government’s policy to reduce thg; it will be important to establish clear rolesr f
deficit. The Floo_d Protection Programme, instigatethoth Government and the Water boards, especially
around 2005 to improve the non-compliant defencesince it was established in the recent Policy Agree
following the second safety assessment cycle, @ad ment Water (Ministerie van Infrastructuur en Miljeu
increase its cost estimate in 2010 by €1 billioneO 2011) that the Water boards are going to be respon-
year later, the results of the third assessmerlecycsiple for a larger share of the funding. A pradtica
indicated that there would have to be another Floognd transparent method is currently being developed
Protection Programme at a significant additionato enable the Flood defence managers to rank indi-
cost. In combination W|t_h the economic situation,vidual measures on the basis of probability, conse-
this led to the conclusion that the improvemeniguence and costs, and combine these into projects.
works will have to be spread out over a longer-periThese projects will then be prioritised on the basi

od. At the same time, an accelerated assessment ptReir effectiveness in achieving the required levfel
gramme was instigated to resolve the remaining deyrotection.

fence sections for which the safety assessmengé scor
was still ‘uncertain’, in order to prevent furthen-

controlled cost increases in later years. The otlfre 4 COMPARISON AND CONCLUSIONS
ongoing second Flood Protection Plan is estimategthe analysis shows that the approaches to invest-
to run until 2017; the third Flood Protection P|anment decisions are very different in the Nethergand

should be established in 2014 on the basis ofdhe agnd England, but that each country’s approactirfits
ditional assessment work. its context.

The different focus is illustrated by the volumedan
maturity of processes and guidance. The Netherlands



have an extensive body of technical guidance with a

semi-mandatory character for the design of flood dePefra, 2012Pressrelease of 9 February 2012:

fences. In England the focus is on economic appraigttp://www.d%fra.qov.uk/news/2012/02/09/25000-horﬂbeed—
" : ' ) tect

al of projects, supporting the preparation of bestm RSt

cases to justify investment — this is reflectedain pefra & Environment Agency, 201nderstanding the risks,

body of guidance of similar size, and the assodiate empowering communities, building resilience. The National

focus of research and development. flood and coastal erosion risk management strategy for
England.

Common trends can be S.een in both cou_ntrles, %?wironment Agency, 2009nvesting for the future. Flood and
less money becomes available for flood risk man-" coaga) risk management in England. A long-term invest-

agement. In particular, there is a greater pressare ment strategy. Bristol: Environment Agency.

the operating authorities to generate efficienames

the delivery, and there is a shift to more locaidfu  Environment Agency, 2010Flood and coastal erosion risk
ing contributions, coupled with more local decision @PPraisal guidance (FCERM-AG). Bristol: Environment

- Agency.
making powers. http://www.environment-

) . agency.gov.uk/research/planning/116705.aspx
Both countries offer good examples of rational ap-

proaches, each in their own way: Environment Agency, 2012rinciples for implementing flood
- In the Netherlands, the legal framework secures a and coastal resilience funding partnerships. Bristol: Envi-
minimum level of investment, based on rationally, _fonment Agency.
derived defence standards. This is complementeh tp://publications.environment-
- ency.gov.uk/PDF/GEHO0312BWDK-E-E.pdf
by an excellent understanding of defence perfor-
mance, relative to other countries. Ministerie van Verkeer en Waterstaat, 20060rschrift Toet-
- In England, the outcome measures enable Gov- senop Veiligheid Primaire Waterkeringen.
ernment to provide an appropriately high level
political steer for prioritisation. The system is
geared toward optimum use of limited funds, and
this is supported by mature processes, guidanaginisterie van Infrastructuur en Milieu, 201Raders en uit-
and research. gangspunten voor actualisering waterveiligheidsbeleid.
Den Haag: 7 May 2012.

Ministerie van Infrastructuur en Milieu, 201Bestuursakkoord
Water. April 2011.

In both countries, flood risk management is charac- ..
terised by a balanced relationship between scien
and engineering on the one hand, and politics en th
other hand. Science and engineering provide factual
information, analysis and design, while politic®r
vide high-level steer and translate priorities inte
vestment levels.

kswaterstaat, 201MWater management in the Netherlands.
The Hague, February 2011.

REFERENCES

Committee of Public Accounts, 2012lood Risk Management
in England. London: House of Commons.

Defra, 2009aAppraisal of flood and coastal erosion risk man-
agement. A Defra policy statement. London: Defra.

Defra, 2009bAppraisal of flood and coastal erosion risk man-
agement. A Defra policy statement. London: Defra.

Flood & Water Management Bill Impact Assessmentfr@e
20009.

Defra, 2011aFlood and coastal resilience partnership fund-
ing. Defra policy statement on an outcome-focused, part-
nership approach to funding flood and coastal erosion risk
management. London: Defra.

Defra, 2011b. Flood and coastal resilience partigriinding
— an introductory guide. London: Defra.

http://archive.defra.gov.uk/environment/floodingféling/docu
ments/flood-coastal-resilience-intro-guide.pdf.



