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Introduction

How do developed societies adapt to the increasiogding? Which role do
instruments associated with the concept of risk ptathis adaptation? In which ways does
the role of risk instruments in flood managememy\@tween countries? How can the nature
of and variation in flood regimes in different coues be explained?

Over the last two decades, questions about hovetsegiin Europe deal with flooding
have attracted increasing public and political rditen. The European Commission has
counted more than 100 severe flood events for ¢hieg between 1998 and 2004 in Europe.
As flooding is associated with (extreme) weatheangs and climatic processes, it is expected
to become an even greater problem in the future. &tperience and prospect of a more
frequent occurrence of severe flood events hadertggdd notions of engineered control and
safety that dominated flood management in th& @ntury. Given the limitations of flood
defences, recently emerging programmes and regatatoncerning flooding looked beyond
the management of water within their natural casinncluding the management of land and
financial damages. As safety can no longer be takengranted, efforts are made to
anticipate the consequences of future flood evantsundertake interventions in accordance
to the anticipated consequences.

Risk — conventionally defined as the product ofbatality and consequences of
potential, harmful events — promises to “bring flure into the present and make it
calculable”(Rose 2002:214) and therefore offers “an incisime compelling approach to
decision-making” (Stirling 2003:33) in relation fisture disasters. Based on quantitative risk
assessments, it is possible to undertake interentand allocate resources in a targeted,
proportionate, and objective manner (Jones 199628@6). Given this ‘rational’ appeal of
risk instruments and risk-based flood managemeastruments associated with risk can be
expected to increasingly inform anticipatory measuconcerning flooding, especially in
advanced industrialised societies with substarareallytical capacities. This expectation is
vindicated by the recent EU Directive on the assess and management of flood risk,
promoting the use of risk assessment instruments laasis for management decision (EC
2007).

However, as this paper will demonstrate for theesas Britain and Germany, the use
of risk instruments varies between countries amdsacdifferent dimensions of the emerging
flood management regimes. This paper argues th@tieam in institutional context can
explain the variation in the degree to which flomdnagement is being adopted by actors
responsible for flood management. More specificdthylowing arguments of Moran, Power
and others (Power 1997; Hood 1999; Moran 2003) ptitterns of adoption in Britain can
best be understood in the context of the rise @& timique British regulatory state,
characterised by an increasingly formalised, abtbtatyle of regulation. Germany’s pattern
of a limited adoption of risk-based flood managetmeflects the incompatibility of risk

! This is an early work-in-progress paper to be gmesd at the 2009 Amsterdam Conference on the Hibiaension of
Global Environmental Change. The author would likéhtank B. K. Theodoropoulou for her invaluable coents. Please
do not quote without the author’s permission.

2 Email: kristian.krieger@kcl.ac.uk




instruments with institutional structures that coisgs norms such as solidarity, safety and
protection; a legal rule-based, hierarchical pubtiministration and a regionally fragmented
flood management regime.

The next section will give a brief overview of fldiag as a policy challenge and the
emerging flood management approaches. Following, three key dimensions of the two
countries’ emerging regimes, namely regulationaricing, and infrastructure, will be
described, in particular in respect to their useisK instruments. A third section proposes a
neo-institutionalist explanation for the particutzature of and role of risk in the emerging
flood management regimes in Britain and Germanye Tihal section will draw broader
conclusion on the potential role, limitations andlgems of risk-based governance of future,
environmental disasters.

The emerging approach to flood management

Flooding can be defined as “temporary coveringaofllby water as a result of surface
waters escaping from the normal confines or assaltreof heavy precipitation” (Kron
2003:2). Recent figures of the reinsurer MunichsBggest that this natural peril has become
an increasingly important challenge to societiebe lobal average annual losses from
flooding in the 1990s have become a multiple of\takies in the previous decades, in line
with other natural disasters (Kron 2003).

Some of this increase in frequency is argued ta besult of global warming induced
changing precipitation patterns (Bronstert 2003heD authors blame human activities such
as the sealing of soil surface, the conversion ehdowland into arable land and the
construction of dykes and roads that interfere wiith natural water storage properties of
vegetation, ground, and soil, for the greater nunamel severity of floods (LAWA 1995).
Whilst human activities are only a contributingttacto the occurrence of the natural hazard
flooding, they are crucial in respect to the dam#geds cause. It has been argued that the
rising economic damage caused by flooding is atre$factors such as increasing affluence,
a more flood-prone evolution of economic structumed activities, changing land-use, and
urbanisation (Mitchell 2003).

Often in response to particular disasters, actomolved in managing flooding
reviewed their approaches (Johnson, Tunstall et2@05; Lange and Garrelts 2006).
Traditionally, flood management was dominated byimeered structural defences that
ensured that water from rivers and the sea was&epy from land and values (Scrase and
Sheate 2005). The underlying idea was one of teahobntrol of natural processes such as
flooding. Since the 1980s and 1990s, this infrastme-based approach was increasingly
guestioned, partly as a result of its failures aratlequate design standards as revealed by
recent flood events and its costliness, especiallthe context of a changing climate. For
instance, the Rhine floods of 1993 and 1995 seaged wake-up call for flood managers in
Germany and the Netherlands, as the defences pngtegCologne’s old city centre were
overtopped (1993) and a likely dike failure led rtass evacuations in the Netherlands
(1995). Flood defences were also criticised becadfstheir aggravation of flooding by
narrowing river channels; their adverse implicasidar wildlife and environment; and their
implications on the behaviour of the populatiort flett safe behind defences.

The new approach to flooding emerged in the 198902800s across Europe, with an
early version sketched out by Germanlyander Working Group Water (LAWA 1995) and
the transnational International Commission forRetection of the Rhine (ICPR 1998). This
approach shifts the emphasis from security infuastire to broader bundles of measures with
objectives other than simply containing the wateits ‘normal’ confines. On the contrary, it
aims at ‘making space for water’ (DEFRA 2005). Tinmplies, for one, that natural capacity



for water retention, e.g. by (re)locating dikestter away from the river, is improved in
order to reduce the speed and height of flood waves

On the other hand, ‘making space for water ackeolges the limitations of
defences, and implies that the land near riversildhoe kept free from property and values.
As a result, the traditional infrastructure apptoesccomplemented by endeavours to regulate
land-use near rivers with the aim of reducing thateptial damage from flooding.
Acknowledging the limitations of defences also ireplthe need to compensate damages and
reinstate the damaged properties in the aftermiatioad events, with the aim of mitigating
the impact of flooding on the financial position it§ victims. In short, while architecture
mostly focused on reducing the hazard of flooditlgge complementary measures of
regulation and financing address the exposure ahtekability of values that are at risk of
flooding.

As prospective flood events are expected to be rmkdfordable technical control,
emerging flood management approaches promote nesaand instruments to gain a better
understanding of future flood events and their eqagnces. As GermanysinderWorking
Group Water notes, “only knowledge about the tireadkes a targeted precautionary flood
management possible” (LAWA 2004:15).

Instruments associated with the assessment andgeraeat of risk promise to
provide the required ‘knowledge’ for anticipatomytaérventions concerning the different
aspects of flood management. The traditional rgr@ach, drawing on and used in a wide
range of ‘hard science’ disciplines, means thak @salysts and managers “anticipate
potential physical harm to human beings or ecosyst@average these events over time and
space, and use relative frequencies (observed adelied) as a means to specify
probabilities” (Renn 1992:59). The basic idea bédhimmsk-based management is that
interventions and resources to control potentiakdts to values and life are organized in
accordance to the probability and magnitude ofruvents (Rothstein, Irving et al. 2006).

Risk instruments promise to match the specific setmt information of flood
managers: For instance, based on precipitationfland flow models, flood maps calculate
and display the extent, depth and speed of inumddar potential flood events of different
probabilities, allowing predictions of which areaajues and defence systems are potentially
affected by disasters. These instruments have lkecmreasingly available to flood
managers: According to a flood expert of the reiasce industry, thanks to the availability
of new data gathering methods (laser scanningtretec gauges) and increased computing
power, “analytical capacities in assessing curesrd predicting the course of future flood
events have radically improved” (Munich Re 200%¥fspnal communication).

Given the predictive nature of risk information ati@ improved data availability,
risk assessment and management instruments emsrg@e ‘@ational’ foundation for the
management of future flood events. The central mflerisk in flood management is
vindicated by the recent EU Directive which pronsotesk maps as an “effective tool for
information” that can serve as a “basis for pripgetting and further [...] decisions regarding
flood risk management” (EC 2007:12).

In sum, a new approach to flood management hasgehen the 1980s and 1990s
that replaces the traditionally strong bias favegirengineered flood defences with a broader
mix of measures, taking into account the managemwielaind and the material consequences
of flooding, as well as using assessments of piibbad and consequences of potential flood
events as a basis for anticipatory flood managemetgrventions. The next section
elaborates on the three dimensions of flood managemegimes and the role that risk
instruments can play within them.



Risk and the three dimensions of flood management regimes

The regimes that emerge in societies to adaptdaritreased occurrence of severe
flood events include three dimensidnsnamely regulation, financing and security
infrastructure. Within these dimensions, risk céay@n instrumental role to ‘rationalise’ the
measures in accordance to probabilities and coesegs of potential, harmful events.
Figure 1 illustrates the dimensions of flood mamaget and the role of risk therein.

Figure 1. Dimensions of flood management

Dimensions of flood management | Interventions/ M easures Potential role of risk instruments
Regulation Restrictions on land use near rivers g&ainterventions by risk-based
differentiation of restrictions
Financing Compensation of damage; pricing Determine financing needs; price
of financial risk transfers access to compensation according
to risk levels
Security infrastructure Investments into flood aefes Prioritising and differentiating

investments in view of risk levels

Regulation suggests the setting of rules that saprestrictions to certain human
activities, with the aim of preventing human beloavithat aggravates frequency of and
damage from flooding. Most importantly, regulatienconcerned with shaping settlement
and construction within areas exposed to floodRgstricting development on floodplains
has become a central element of the emerging ftegoines, in recognition of the fact that
the increasing damage figures largely result from économic development of floodplains.
Risk instruments can help identify different artast are to be inundated in the event of a
flood with varying probability. On this basis, régtions can be devised that restrict the
economic development of areas in a targeted maroportionate to risk levels.

Financing suggests that damages from floodingemempensed after the event, with
the aim of reducing the financial vulnerability mfoperty owners. Another aim of financing
regimes can be to economic financial incentivesptoperty owners to mitigate the
consequences of flooding. There are two basic motldsaster financing: Ex-post financing
implies that funds are only mobilised after the r@awahile ex-ante financing suggests that
reserves are built prior to the event. The mostortgmt mechanism for ex-ante financing is
insurance whilst ex-post financing is usually pd®d as government disaster compensation.
Ex-ante financing is particularly relevant to as@ie@ behavioural change of property owners
because it allows for an ex-ante setting of comtiglcconditions under which the after-the-
event compensation becomes available, including stéing of a price (e.g. insurance
premium) for and the extent of the financial ris&nisfer (e.g. insurance deductible). Risk
instruments are expedient to anticipate futurenioin@g needs and price insurance cover in
accordance to different levels of risk.

Security infrastructure implies the undertakingneéasures that shape the physical
environment, with the aim of controlling the flobdzard. This includes the construction of
dikes, embankments, weirs and other engineeringniantions into the physical
environment. While the emerging ‘making space fatex’ approach relies less on this type
of intervention, such interventions continue to dre essential part of flood management
because a significant amount of values is protelsyethem. However, the resources needed
to protect all values exceed those available foodl management, especially in view of

3 It is important to note that there is a fourth dimion, information, that aims at reducing exposure vulnerability by
allowing the population and emergency respondemépare for the onset of a flood disaster. Floadning regimes — as
key part of information — were left out becauseg/thelong to immediate response measures rathelddhgrterm adaptation
to flooding, as achieved through defences, reguiatind (ex-ante) financing.



climate change. Risk instruments can serve as @oritant tool to prioritise investments.
Investments into defences that protect the greaisst, i.e. the product of probability and
consequences, emerge as the most rational appnathoh flood defences.

As this brief discussion of three dimensions ddfédtion regimes to flooding shows,
risk instruments offer opportunities for more ‘catal’ interventions in dimensions with
different types of interventions and objectiveseytenable flood managers to target their
land use restrictions at particularly vulnerablel @xposed properties and stretches of land.
They allow damage financiers to price access topam®ation according to risk, thereby
making risk-taking unattractive and risk pooling necefficient. They make it possible to
allocate investment resources to those areas wiefemces are most needed because of a
high probability of flooding and/or the assets pobéd.

This ‘rationality’ of risk instruments appears seeta provide a case for its universal
application to deal with future environmental chan@ut is this really the case? Suggestions
of ‘objectivity’, ‘rationality’ and ‘universalism’call for comparative analyses. The next
section reviews emerging flood management regim&sitain and Germany.

Comparing flood management in Germany and Britain

Germany and Britain have been chosen as coutth@éhave been affected severely
by flood events in the 1990s and 2000s to whicly tkeponded by reviewing and changing
their approaches to flood management, adoptingranoges named ‘Making Space for
Water’ (DEFRA 2005) and ‘Room for Rivers’ (Bundegierung 2005a). Part of these new
programmes are the regulation of land use in Speaifeas near rivers, as well as the
promotion of commercial insurance-based schematisafter financing. In both countries,
policy documents highlight the importance of ‘kneddgje about threats’ (LAWA 2004) and
‘risk information’ (DEFRA 2005) as prerequisites fionproving flood management which
has in turn led to substantial effort to model, mapd assess the consequences and
probability of different flood events.

These similarities suggest the emergence of sipitanfigured flood regimes with a
central role of risk instruments in both countriekwever, as the following discussion of
regulation, infrastructure and financing in Britaamd Germany shows, the differences
between the emerging flood management regimes landole of risk instruments within
them are significant. As will be argued later, tlian be explained by the different
institutional context in which actors involved itodd management operate in the two
countries.

The following, brief descriptions present each doris key information tool(s), the
regulatory heart, as well as the most importantsuess and interventions to exercise control
over flooding.

Regulation of land-use

Since 1947’s Town and Country Planning Act, lodahping authorities (LPAs) have
formally been at the centre of Britain’s planninggime. In their autonomous decision-
making on planning issues, they have only been t@ined by non-binding central
government guidance through so-called Circulars.

Flood issues played a limited role in the plannimglocal level, partly because the
issue was not taken seriously, partly because mwipeting planning objectives and interests.
Moreover, central government guidance (Circularfi@n 1947) on flooding was mostly
concerned with ensuring that planning would noterfere with drainage and flood
management infrastructure planning. It was only t@Gecular 30 from 1992 that
recommended to local planners to take into accfiontling when designing development
plans and deciding on planning application for flqaains, as well as to seek advice, first,



from the National Rivers Agency, later, by its segsor, the Environment Agency. Still, even
in the late 1990s, the Environment Agency had fesponse to the demands of the Select
Committee of Agriculture’s (SCA) request to report the impact of its technical flooding
advice on planning decisions by LPAs — found thaabout one out of five cases, its advice
was ignored by local planners. As the Institut€Cofil Engineers states in the SCA’s report,
the “biggest single issue” in current flood defermaicy was “the need to take coastal
defence issues fully into account in the developgnm@anning process” (quoted in SCA
1998:para 87).

Eventually, the flood events of Easter 1998 andimut 2000 accelerated changes in
Britain’s planning regime and led to the rise gkrinstruments. In 2001, the Planning Policy
Guidance 25 (PPG25) on Development and Flood Risk ywublished to replace the
ineffective Circular 30/92. The regulatory core BPG25 (and its 2007 successor, the
Planning Policy Statement 25, PPS25) is a riskdb&guential Test (ST). Distinguishing
between four risk zones and different vulnerabiligssifications, the ST advises local
planners to systematically attempt locating develepts (taking into account their
vulnerability) in lower risk areas before consiagrhigher risk zones.

As key input to this regulatory core, PPG and PP®Riphasise the crucial
importance of risk assessments and maps at aksstaigthe planning process. The starting
point for the application of the Sequential Testhe Environment Agency’s nation-wide
Flood Map that replaced previous local and regiohaleys (the so-called Section 105
surveys) and is the result of a major mapping ptajatiated after the Easter 1998 floods.
This is complemented by the LPA’'s more comprehensiocal Strategic Flood Risk
Assessments (SFRAS).

Given the widely-suggested neglect of flood isdme&PAS, ensuring that land use is
steered away from flood risk areas is mostly camegrwith controlling local planning
decisions. To this end, an Order was issued in 2086 turned the Environment Agency
(EA) into a statutory Consultee for all planningpbgationsin flood risk areas and of a
certain sizeas well as facilitates call-ins by the Secretar$tate to make a final decision on
a particular project. Since 1998/1999, following t8CA report, the compliance of LPAs
with national policies is monitored through the cadled High-Level Target 5 (HLT 5)
reporting (including compliance to EA advice; protdan of SFRAs) by the EA to
responsible central government ministries.

Like in Britain, Germany’s local authorities (LPA$jold the responsibility for
planning decisions, the so-callBthnungshoheitHowever, at the same time, local plans and
decisions are bound by state and Federal levedlégin and superordinate, regional plans.

Historically, the regulation of land use concernif@pding was largely ineffective
because restrictions on floodplain development c¢caly be imposed if a development
implied danger for others. As individual constraatiprojects have a negligible impact, the
construction of buildings in flood risk areas waslertaken at the owner’s own peril. In the
aftermath of the Rhine floods from 1993 and 1996wéwver, the Federal framework
legislation on water managemeniVgsserhaushaltsgeset®WHG) and spatial planning
(RaumordnungsgesetROG) were amended in order to emphasise a gemeemautionary
obligation to prevent flooding, especially throutlpe restoration and preservation of natural
floodplains (WHG 1996 revision, 831). However, ttender (Germany’s 16 Federal states)
— in charge of flood management and the transfoomaif Federal framework legislation
into Landedlegislation — were slow to implement the Fedensds which led — accelerated by
the Elbe 2002 flood disaster — to the introductainthe Flood Control Act from 2005
(HochwasserschutzgesebAWSG).



The regulatory core of the HWSG are the so-calletundlation Areas
(Ueberschwemmungsgebiet¢SGs) that are defined as areas that are inwhddath a 1%
annual chance and where significant damages caxpected (WHG 2005 revision, 8§32).
This excludes areas behind flood defences thatisrally designed to a minimal standard of
1% annual chance. In these areas, local plans anéess nine stringent, qualitatively defined
conditions are met — not permitted to identify aréar new development. The HWSG also
introduces the spatial category of flood-prone sufgaberschwemmungsgefaehrdete Gebiete
ugG). However, these areas, even if displayed ondflmaps, do not carry substantial
regulatory meaning.

One contributing factor to the ineffectiveness aévious regulations of USGs was
that flood managers had done little to systemadyiedéntify USGs. In fact, existing Prussian
USGs from the early 2D century were removed from spatial plans becausg there
inaccurate and therefore often ignored in the praprsystem. With the advent of new
regulations, however, mapping was stepped up bydbponsible water authorities in the
Lander, especially concerning the USGs. The maps alsatifgiehe flood-prone areas even
though their regulatory consequences in the planmegime are limited (e.g. one Land
(North-Rhine Westphalia) imposes a general precaaty principle on developments in
these areas, another (Saxony) has yet to formatlggiate flood-prone areas into their
planning documents for fear of compensation cldignproperty owners in these areas).

The main concern with regard to implementing degwelent control in Germany was
the transformation of Federal law int@ander legislation. Once legislation is in place, the
discretion of local authorities is limited. Theethe ‘hierarchical chain’ (Spatial Planning
Ministry North Rhine-Westphalia 2009 — interviewgtlveen the plans, including the Landes
to the regional to the local plans. Local plans amgendments have to be approved by
regional planners whose regional plan in turn ndedsomply to theLandesplans. This
hierarchy is enforced through two mechanisms: @nahe hand, regional planners have a
supervisory role (the so-calléghchaufsichk to ensure that local planners and plans comply
with regional regulations and plans. On the otheerd if local planners fail to produce local
plans and decisions that take into account thd Eaghplanning regulations frorandesand
regional governments, their plans and decisionslmmnnulled by the public law courts
(Verwaltungsgerichfefollowing the complaint of an individual or a pate organisation.

Figure 2 compares the extent to which flood risktrmments inform the two
countries’ planning regimes.
Figure 2: Risk in the planning regimes

Britain Germany

Information

Flood map and SFRAs with three
zones with different levels of risk
(measured in probability)

Regional plans, based on flood
maps, identifying flood areas
(measured in probability)

Goals/ standards

Sequential Test which allocates
developments with different
vulnerabilities to zones with
different probabilities

Ban (with very few exceptions) on
new developments in USGs at
‘unacceptable’ risk (>1% annual
chance).

I mplementation

Degree of monitoring/control of
LPAs varies with risk

Control rule-based (hierarchical
approval; judicial review)

In short, with SFRAs, the Flood Map and the Seqakiiest, risk instruments have
assumed a key role in reorganising Britain’s plagniegime following flood events in the
late 1990s. In Germany, risk mapping is used tonde$pecific areas of which only one
partially probabilistically defined spatial categdtJSGs) matters for the regulation of and
interventions into planning practices.



Financing of disasters

Britain’s financing regime largely relies on thesimance industry for compensating
damages, i.e. financial compensation becomes &laita an insurance holder after an event
based on a contract between commercial insuremedance policy holder that requires ex-
ante payment of premiums by the insured and — patgn— defines further conditions for
pay-outs, such as a deductible or specific riskicedn measures required from the insured.

Britain’s insurance markets for flood risk took aff the early 1960s when the
industry struck an informal gentlemen’s agreemeith the government. In this, the industry
committed to offer universal and affordable floodver in exchange for ‘sufficient’
investment into flood defences by the governmentdmbination with the incorporation of
flood cover into standard all-risk property and teort insurance products, this commitment
of the insurers led to a remarkable market den8ititain’s insurance policies cover more
than 90% of properties and 75% of home content.

However, the flipside of the universal coverageaumiform and low premium rates
were major losses the industry suffered duringftbeds of 1998 and 2000. These losses
served as a ‘wake-up’ call to the industry, trigggrthe renegotiation of the gentlemen’s
agreement with the government between 2000 and.ZD@8 new agreement, expressed
publicly in the Association of British Insurers’ B so-called Statement of Principles (SOP)
(ABI 2002), created a new regulatory core of Brtsidisaster financing regime. In contrast
to the 1960s agreement, it sets a 1.3% annual erenthreshold of commitment for insuring
currently insured properties (i.e. anything lesstgeted/more exposed is not certain to obtain
cover) and defines obligations for the governmertdmply to (e.g. on defence investments,
risk assessments, land-use regulation) if insuraoger is to be continued.

As noted, one condition to continue coverage isdbléection and provision to the
insurers of risk information. In 2004, the govermnenade available to the insurers the
National Flood Risk Assessment (NaFRA). While NaRRaS a number of purposes (such as
steering flood defence investments), it does refleemportant ways the insurers’ needs. In
contrast to the Flood Map and SFRAs used for ptapnihe threshold between high and
moderate risk zones stands at 1.3% annual chanowete¢r, as NaFRA and earlier
government risk instruments did not always match thsurers’ needs perfectly and
individual insurers recognised the competitive lfigneof their own instruments, major
insurers such as Aviva and Royal Sun Alliance eadag flood mapping themselves.

In conjunction with the abandonment of the implipiice regulation through the
gentlemen’s agreement, the availability of improvadk instruments offer insurers
opportunities to price insurance cover in accordaacrisk levels. However, a recent study
(Lowe, Barnett et al. 2008) of the pricing of 2%uners shows, that the price difference
between on and off floodplain insurance cover isimal (6£ per annum if the insured seeks
the cheapest products). The same study reports riblat instruments, in particular
probabilistic flood models by major risk managemeompanies such as RMS, assume a
greater significance for the calculation of ovegadrtfolio exposure in order to ensure that
sufficient reserves and adequate premium pricing.

Germany’s disaster financing regime also formakies on insurance-provided
compensation in the aftermath of flood disastemn@ercial insurers offer flood cover since
the early 1990s when the market previously organibg regional monopolies was
deregulated in response to EU regulation. Howeawecpntrast to Britain’s almost universal
coverage of households and small businesses wathd fpolicies, insurance coverage in
Germany — with the exception of Eastern German érarahd Baden-Wurttemberg where
flood insurance was compulsory — is below 10%. @quosntly, while insurers contribute
Germany’'s disaster financing, most of the finanaigk from flooding is retained by



individuals and businesses or — as experienced nuaably in the case of the Elbe 2002
floods — transferred to the government.

In contrast to Britain, Germany’s disaster finagcilacks a regulatory core that
defines responsibilities of insurers, differentdisvof government and individuals. Rather, the
responsibility of the government for disaster ifedied compensation is mostly determined by
ad-hoc political decisions and negotiations betwddferent levels of government. One
example is the 2002 floods that saw the establishwiea ‘Sondervermoegeéiispecial fund
outside normal budget) of €6.5 billion, jointly inced by Federal and state governments.
This significant investment has to be viewed inptditical context, the imminent Federal
Election in September 2002. While the political t&xh determines public disaster financing,
insurance-based financing is largely determineceégnomic factors, such as a company’s
reserves, portfolio exposure, and competition.

Another important variable is the influence of tmelustry-wide flood mapping
standard ZUERS, a joint project of the industryniched by the Association of German
Insurers (GdV) after the 1997. This tool has becanmdustry standard, differentiating
between four probabilistically defined risk zon&@ane 4, with a 10% annual chance of
flooding, is assumed to be uninsurable even thabghstandard is not explicit, binding or —
in view of the high threshold of 10% for uninsutapi— particularly constraining for
insurers. The government — in contrast — does ndettake risk assessments specifically
aimed at ‘rationalising’ its or the insurers’ digasfinancing. Ex-post financing requires
damage assessments and is often guided by priaagblsolidarity and distributive justice
rather than levels of risk(-taking) (KlimaszewsHKeBner and Richter 2007).

Given the limited role of risk instruments in exspaovernmental financing, the
impact of risk instruments on the actual finanangasures is limited. ZUERS is widely used
among insurers as one important input to deterntiree premium but insurance-based
financing accounted for 15% and — at most — 40%h@total economic damage.

Figure 3 compares the extent to which flood risktrmments inform the two
countries’ disaster financing regimes.
Figure 3: Risk in thedisaster financing regimes

Britain Germany

Infor mation Government’s NaFRA and Industry-wide ZUERS with four
individual risk maps by insurers, | risk categories for private disastel
with three or more risk categories| financing;

no risk information for ex-post
government financing.

Goals/ standards SOPdefinesavailability and access ZUERS high-risk categorghapes
to insurance on the basis of NaFRAhreshold of insurability(0%);
high-risk categoryX.3%). no specific public compensation

rules

I mplementation Risk levels with limited impact on| ZUERS considered by
pricing of risk transfers underwriters, along with other

criteria;

no role for risk in ex-post disaster
financing by government

In short, NaFRA, mapping projects by insurers ahe $OP standard reflect an
important role of risk in Britain’s disaster finang. However, the SOP standard, compelling
insurers to provide insurance if a specific protedsafety level is exceeded, constrains
insurers’ ability to take individual decisions whiprobability level is appropriate for them.
Moreover, the effects of different risk levels oncpg is limited. As Germany’s disaster



damaged are largely financed ex-post by governmémsinsurers’ risk instrument ZUERS
has a limited impact on the overall financing faditer damages in Germany.

Protective infrastructure

Historically, Britain’s flood defence regime wasganised in a fragmented and
decentralised manner. Investments were undertaketheo local and regional level, with a
plethora of actors, i.e. the Regional and Localebeé Committee (RFDC/LFDC) of the
Environment Agency, Internal Drainage Boards, LoAalthorities, and riparian owners
being involved — to different degrees — of propgsiteciding constructing, maintaining and
funding flood defences. This system was strongiycsed in the aftermath of the 1998 and
2000 floods (Bye and Horner 1998).

The aforementioned NaFRA is not only a key infolioratsource for the insurance
industry but also guides investments into floodedeks. NaFRA reveals the level of
protection granted by defences to particular alsaglentifying the probability of flooding
taking into account the effects of defence systems.

NaFRA serves as basis for the regulatory core efirtfrastructure regime, namely
standards and goals set for the outcomes from flagdstments by central government.
These are defined in Defra’s so-called Outcome Megs(OM). OM-2 defines the objective
of moving 145,000 households to a lower NaFRA phdlig category between 2008 and
2011 through investments into projects funded bgtreé government’'s Flood Defence
Grants in Aid (FDGIA); 45,000 households of theatatumber should be moved from the
high probability category (>1.3% annual chancentaderate or lower risk areas, underlining
the importance of NaFRA for goal- and standardrsgtMoreover, nation-wide prioritisation
of investment into defences is also shaped by #peated benefit-cost-ratio (BCR), as
stipulated by OM-1. OM-1 sets the aggregate, natime benefit-cost-ratio for flood
defence spending at 5:1 whereby individual projécige to achieve a BCR significantly
better than 1:1. The benefits in this calculatiotuirn are calculated on the basis of NaFRA.

Actual investment and construction of securityasfructure is guided by BCR and —
on the basis of NaFRA — endeavours to accomplisiptbtection of additional households as
effectively as possible. The importance of OM, B&il NaFRA is further reinforced by the
fact that funding for defences is increasingly caliged: Since 2004, central government
provides the FDGIA that now account for about 95%and defence investments (DEFRA
2009).

Germany'’s flood defence regime is very fragmentédds is primarily a result of the
responsibility of the Lander for flood managemeoinbined with individual, joint initiatives
between Lander and Federal level.

Driven by specific events along rivers, endeavolassystematically assess the
performance and state of flood defences remainedrgphically limited. One of the earliest
assessments, for instance, was undertaken by tdr@adtional Commission for the Protection
of the Rhine (ICPR) in 1997 (ICPR 1997a), revealarge variety between safety standards
along the same river. More systematic data gatberitbeyond specific catchments — was
undertaken in Saxony in the aftermath of the 200@ds where Flood Protection Concepts
(Hochwasserschutzkonzeptaclude an analysis of historical flood eventsiseng defence
structures and defence needs for all catchmens.area

Most Lander’s investment programmes subscribe to a minimum \safetndard of
1% annual chance of flooding (LAWA 2006:17). Thiarelard has historically been used by
water managers in Germany to determine the soec8ll4Q Bemessungshochwasges a
standard for defence construction.
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While Lander have widely endorsed the 1% standhgie is no consistent regulation
on how to prioritise investments. In 2005, LAWA ééped non-binding guidance for the
conduct of benefit-cost-analyses (LAWA 2005). Theipact on investment decisions varies
between the different Lander. Saxony has develajped most systematic approach to
prioritising investments through the so-callé&sMS-Modell which takes into account as
benefits a mix of damage potential, flood managdroentributions, special requirements for
high vulnerability objects, and other factors (SaciSieber et al. 2006). Bavaria undertakes
cost comparisons between different projects toeaehthe goal of a 1% protection standard.
In North Rhine-Westphalia (NRW), cost-benefit cédtions inform primarily individual
project approvals while Land-wide prioritisationkased on ‘historically grown knowledge’
(interview with NRW’s Environment Agency 2009) onvin best to control floods and retain
water. The impact of BCAs on the funds providedthy GAK (Joint Task Agriculture and
Coastal Protection), a joint Federal-Lander finaganstrument, is completely unrelated to
any performance criteria or risk assessments. Tlheation of funds is shaped by the so-
called Koenigsberger Schluessebriginally devised for the allocation of Fedefahds for
higher education between Lander, based on popnl&gares.

Funding originates from different sources. Saxormgyerhaul of flood management
infrastructure was at times supported by funds frbimdifferent sources (Interview with
Saxony's State Reservoir Agency 2008). Rather thgstematically informed by risk
assessments and BCR, the availability of fundingftesn determined by the political context/
negotiations, such as the occurrence of a majadflGaxony’s well-funded investment
programme) and the GAK political compromise betwkeander.

Figure 4 compares the extent to which flood rigktiuments inform the two
countries’ security infrastructure regimes.
Figure 4: Risk in theinfrastructureregimes

Britain Germany

Information

NaFRA's data on defences and
benefits from defending

Lander and catchment-specific
evalutions of existing safety
standards in probabilistic terms

Goals/ standards

Outcome measures define risk
reduction objectives in NaFRA
categories

Widely endorsed minimum safety
standard, distinguishing between
acceptable (events with a <1%
chance) and non-acceptable (>19
risks.

I mplementation

Central government funding (95%
of all investments) is allocated on
the basis of NaFRA, combined

Funding from a wide range of
sources, often ad-hoc post-disast
arrangements or politically

with BCA

negotiated

In short, Britain’s flood defence regime is stronglhaped by risk instruments.
NaFRA is used to define and measure the goals fehde investments, and influences the
allocation of the majority of funding. Germany’sfelece regime makes limited use of risk
instruments: Funding sources are fragmented amdaa#d in an ad-hoc and/or politically
negotiated manner, used to achieve at least themumn protection standard of 1% annual
chance of flooding. A systematic assessment oftiagiglefences and their capabilities is
often initiated only in the aftermath of major ftbcevents and is limited to specific
catchments or Lander.

Based on the discussions of the three managemmeindions, the image of the two
countries’ regimes that emerges is one of a muangeér impact of risk instruments in
Britain than in Germany. How can this variationéglained? Why did the actors involved
in the design of the emerging flood regimes chomse type of intervention, measure and
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principle over another? The next section seekdéa dight on the differences from a neo-
institutionalist perspective.

Risk in flood management: Explaining variation between Britain and Ger many

Neo-institutionalist approaches embed actors inparéicular a context structured by
political and economic institutions. Institutionancbe defined as “the formal and informal
procedures, routines, norms and conventions irothanizational structure of the polity and
political economy” (Hall and Taylor 1996:942). Aaich, institutions shape actors’
preferences, the outcome of their interactions @ndognitive templates in relation to the
adoption of specific policy programmes and insiital configuration’

Such approaches are particularly useful in theesdamf cross-country comparisons
of responses to similar policy challenges (suchhasoccurrence of a series of devastating
flood events) for which explanatory approaches $owy on public opinion (e.g. the demand
for governmental compensation payments) or integesup pressure (e.g. pressure by
developers to avoid overly restrictive regulatidrfloodplain land use) would predict similar
choices because they illustrate how available polptions are narrowed down by
institutional constraints and/or shaped by instmts@nd institutions already in place.

Britain: Risk-based flood management in the contest the rise of Britain’s regulatory
state

A number of scholars have observed the rise ofiquenregulatory state in Britain
(see Power 1997; Hood, James et al. 1998; MoraB)2Udhile more generic accounts of the
regulatory state usually describe the shift froatesbwnership to control through regulation,
often by independent regulators (see Majone 1984)British regulatory state emphasises a
particular type of regulation, namely through ‘stardization, central control, and synoptic
legibility to the centre’ (Scott 1998:219).

The rise of increasingly formalised, standardisedl aentralised regulation is
explained by changes in the organisation of the stad state-society relations, in particular
the increasing relational distance (e.g. independegulators, privatised industries) and
socio-cultural change (e.g. declining deferencdiputust vis-a-vis elites, weakened shared
social norms within administration); formalisatiamd standardisation offers opportunities
for better control and greater accountability tstoee public trust (Levi-Faur and Gilad
2004). The emerging regulatory state replaces iBistdclub government’ (Moran 2003)
which was characterised by informal, co-operatiedatrons between regulators and
regulatees based on informal club rules and mutuat. However, this ‘club government’
found — according to Moran — an end in the late0%9¥hen economic decline and challenges
of the legitimacy of ‘club government’ triggeregblhase of *hyper innovation’ in Britain.

The emerging regime of flood management in Britaan best be understood as part
of this reorganisation of governance, whereby mstruments are chosen as instruments to
increase control and accountability within governim®eviations from this ‘rationalisation’
drive reflect path dependencies and institutionatl golitical barriers, mirroring the
messiness of transformation described by Moran.

The need to improve central government control ¢amed use and infrastructure was
reinforced by the recognition in the aftermath loé 11998 and 2000 flood events that local
and/or fragmented actors responsible in both fieldslerperformed. The problem of
‘inappropriate’ development was flagged by the SCport (SCA 1998), while the review

* Note that Hall and Taylor distinguish between thigees of new institutionalisms, namely calculuatimal choice),
cultural (sociological), and historical institut@ism. They propose to take into account all thypes under the umbrella of
historical institutionalism because it is open émbinations of the analysis of preferences andegfi@interactions, as well
as changes of cognitive templates throughout tintespace.
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report by Peter Bye and Michael Horner (Bye andndorl998) after 1998 took issue with
the fragmented nature of flood defences, investsnantl maintenance.

In the absence of comprehensive direct control mg&sms over autonomous local
planning, increasingly detailed, quantitatively idefl central government policies and
guidance, PPS25, and centralised reporting mestmani HLT 5 reporting, restrict the
discretion of local planners. Sequential Test ahmobd Maps offer effective means of
“structuring the thinking of planners”, as well & implementation because “planners like
tools... give them a tool and they use it" (Intewi with UK government's Planning
Ministry).

Similarly, defence investments and managed wergnfesmted in Britain’s flood
management regime, including the production ofllioad surveys by local or regional river
and water authorities, as well as defence conshrueind maintenance managed by local and
regional river authorities, internal drainage bsaeshd local authorities and partly funded
through local levies. The production of NaFRA asngistent, nation-wide basis for
prioritisation of investment and identification ioestment needs reflected, on the one hand,
the too variable and often unknown standards oértf across Britain, and, on the other
hand, an increase of central government funding“thmplied a much stronger accountability
to Ministers and the Parliament” (Interview withdRenal Flood Defence Committee York).

In the domains discussed above, standardisatiamslofinformation and risk-based
management tools have improved legibility and amrdf local actors’ interventions from the
perspective of central government. In the domaiBritain’s disaster financing, it is central
government itself that is held accountable for fitod management measures by the
insurance industry and the insurance-seeking/hgldublic.

Thanks to the public SOP, the performance of théestan be compared with the
probabilistic insurability threshold (and other wegments). While this suggests special
importance of risk instruments in disaster finaggitheir impact on access to compensation —
as a potentially important economic incentive toidwisk-taking — is limited. This can best
be understood as a historical legacy from the gemgh’s agreement. As prices used to be
informally fixed at an ‘affordable’ level, publicnd political expectations prevent the
charging of a full economic premium for ‘reputatmeasons’ (interview with the leading
insurer Aviva). Moreover, as Britain’'s market haslde to the agreement and subsequent
standardisation of the product — turned into adamgd profitable market, stiff competition
keeps the premium rates low (Clark, Priest et@022.

In short, risk instruments — while offering importanstrumental benefits for flood
managers — are particularly compatible with Brigirising regulatory state, by offering
standardised, quantitative tools to control aciargharge of enforcing and implementing
flood management measures. Such technical instrismeas Porter (1995) argues — provide
legitimacy and objectivity that are necessary totm distant actors such as local authorities
and planners from a central government viewpomiyall as central government, as seen by
the insurance industry.

Germany: Risk-based flood management in a fragmehtgelfare state with a Weberian
bureaucracy

In contrast to Britain where risk instruments sema¢ only an purely functional but
also a political purpose, risk-based managementess compatible with Germany’'s
institutional context. The basic principles thavgm Germany’ public policy are found in
the ‘Grundgesetz’ (Basic Law), Germany’s constitution that was elsshbd under the
impression of World War Il and the Third Reich. TBasic Law defines Germany as a
‘Rechtsstaat(state institutions and interventions are boundidw), a‘Sozialstaat’ (state
institutions safeguard the individual from the naigh of life), andBundesstaat(in addition
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to the Federal level, the Lander are sovereigngs€habstract principles and their reflection
in public policies and administration have a suléh impact on Germany's flood
management regime, as well as the specific roteskfinstruments therein.

While risk instruments serve as control instrumemtBritain, this political function is
largely redundant in Germany. Reflecting tiecthtsstaatand the Weberian tradition of a
hierarchical, rules-based public administrationmamistrative actors such as local planners
execute their functions on a legislative basis giadly and hierarchically overseen by
superordinate authorities and administrative coditie limited discretion of local actors such
as local planners becomes particularly apparehenUSGs where new developments are
almost completely banned as a result of the letgpsiaf the HWSG from 2005.

While the Rechtsstaatreduces the political need for risk instrumeritslso reduces
the degree to which they can be applied. The dpadieegory of flood-prone areas, for
instance, has a limited relevance in Germany’'spfanregime because local planners fear
interventions by administrative courts becauser tigicautionary interventions into land use
behind dikes may be interpreted as “violation ofliwdual property rights, potentially
triggering compensation claims” (interview with &cgplanner in Saxony). As one expert
notes, “in the interactions between lawyers anckegspthe lawyers refuse to step back from
the binary conceptualisations of at-risk and netisit’ (interview with the Environment
Agency NRW). This contrasts with Britain’s more gmaatic, less codified approach that
allows for a more extensive, gradual approachsio-based land use regulation.

The ‘Sozialstadt— in combination with norms of solidarity as efted in the massive
private donations in the aftermath of flood event&d997 and 2002 — undermines Germany’s
insurance market because the prospect of the tertainty of government emergency aid’
(Schwarze and Wagner 2004) suppresses demandsiamaice products. As an official in
Saxony’'s Environment Ministry perceives it, “théeea general duty for safeguarding of
existence ([Daseinsvorsorge of state institutions vis-a-vis the populatiointerview with
Saxony’'s Environment Ministry). Risk instrumentswever, have no significant role in ex-
post public disaster financing systems.

Finally, the fragmented nature of the Germdduridesstaat undermines one
important driver for greater accountability, namalyniform source of funding investments
into flood management. The fragmented, ad-hoc anlitically negotiated nature of flood
management funding reflect the varying responsigdiat different levels of government.
This fragmentation in turn raises the transactiosts of introducing systematic, risk-based
control of expenses.

In short, risk instruments — even though availabléhe form of ZUERS and the
Lander’s diverse flood mapping projects — have agmal role in Germany’s flood regime
because drivers of their adoption — associated thighrise of Britain’s regulatory state — are
not present in Germany, and important institutidsatriers — associated with basic principles
of Germany’s statehood — restrain their adoption.

Conclusions

The past decades with an increasing number of savatural disasters and louder
warning about climate change have taught develgpettties such as Germany and Britain
that an adaptation strategy to environmental disasgtuch as flooding based on engineered
structures that control natural processes no looffers safety. Rather, a strategy has been
adopted that recognises the defences’ limitationd makes provisions to manage the
consequences of flooding behind the defences dadddmage was suffered.

As defences no longer offer the certainty of safetrgdictive knowledge on future
events has become increasingly important in flo@hagement regimes. Risk instruments in
governance offer an insight into the consequenoels paiobability of future flood events,

14



allowing for more targeted, differentiating, andtieipatory interventions into socio-

economic and natural processes and structures based quantitative and seemingly
objective, scientific basis. While appearing ast@onal response for managing future harm,
its adoption in Germany and Britain varies strongdly Britain, most aspects of flood

management are informed by different levels of mgkle Germany’s flood regime makes
limited use of risk assessments and managemeist tool

This paper proposes an explanation that takesaotount the institutional context
within which actors involved in flood managemenemgie. In Britain, the adoption of risk-
based flood management matches well with a gema@d@brsement of a highly innovative,
high-modern regulatory state in policy-making, iaetors operate in a context that values
centralisation, quantification, standardisation awbnomic efficiency. Risk instruments
providing objective assessment and rational managetools offer a good fit. In Germany,
the institutional context stresses a different aetnorms and principles which are less
reconcilable with the application of risk instrunt@nSolidarity and the state’s obligation to
safeguard the individuals’ existence (tls®zialstad), legal codification and hierarchically-
organised public administrations (tHeechtsstaatcombined with a Weberian bureaucracy),
political negotiations, and strongly institutiorssdd territorial fragmentation (the
‘Bundesstadt stand in conflict with the implications of riskastruments, i.e. differential
treatment and quantitative, objective standardigati

The implication of the notable variation betweerurtoies in the role of risk in
adapting the future environmental challenges id #i#gempts (such as the EU Flood
Directive) that promote more uniform, risk-baseddeloof adaptation may be contested
and/or impeded by certain institutional barriersorbbver, it indicates that risk instruments
do not only serve functional purposes, helping esslia specific adaptation problem, but also
political purposes, namely a centralisation of oointand potentially an increase in
accountability through greater transparency inftren of performance measures expressed
in quantitative risk terms. It finally highlightbdt there may be alternative instruments and
principles to respond to increasingly frequent aadere natural disaster, namely those that
emphasise the role of the state and the principéeladarity.
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