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ABSTRACT

Flood retention, in particular controlled flood
retention, plays an increasingly prominent

role in the portfolio of flood risk management
strategies. Though a highly effective measure to
reduce the risk of flooding for vulnerable areas,
flood retention is land-intensive and infringes
on landowners’ property rights. Implementation
efforts are thus often hampered by the lack of
availability of land as well as by the growing
demands of (agricultural) landowners for
compensation of flood retention services. The
proliferation of flood retention not only changes
riparian land uses but also results in a shift of
authority, power, and agency to lower levels of
government as well as to non-governmental
actors, including the private landowners who
provide the land for flooding but also those who
benefit from flood retention. By the example of

a compensation scheme for the controlled flood
retention in Altenmarkt, an alpine municipality in
Austria, this paper explores these nascent forms
of governance through the lens of polycentricity.
Along five core propositions in polycentric theory,
the paper evaluates the governance implications
of flood retention compensation in Austria

and discusses the possibilities and limitations

of flood retention for enhancing landscape
resilience in riparian areas.

KEY WORDS

Controlled Flood Retention; Polycentric
Governance; Compensation; Landscape
Resilience
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1 Introduction

Amidst the wider shift from technical flood defence toward
integrated flood risk management, flood policies increasingly
aim to alleviate flood risks by decelerating and attenuating

flood discharge'". Rather than keeping flood water away from
land through dams and levees, flood policies actively retain and
accommodate water on land as a means to effectively control
flood discharge and enhance the ecological quality of riverscapes'.
This not only constitutes a programmatic reorientation in flood
policies, as illustrated by complementary policy efforts to foster
nature-based solutions” and implement green infrastructure for
flood management'*, but also materially re-defines the prevailing
water-land frontier in flood risk management — with profound
implications for both the quality of riverine landscapes and the
governance of flood risk".

Aside from protecting settlements, defence-oriented approaches
traditionally confined floods to the river beds to provide more
favourable conditions for agricultural production. However,
with the growing relevance of flood retention, agriculture is
increasingly expected to provide additional services. Agricultural
land thus no longer exclusively serves agricultural production, but
by storing floodwater also fulfils an important function as green
infrastructure for risk reduction!®!,

Reconnecting rivers with their adjacent floodplains changes
riparian landscapes. In a landscape resilience perspective!”,
increasing the frequency and intensity of flooding on grassland
or cropland areas modifies 1) the physical processes of flood
runoff by decelerating and reducing water discharge; 2) the
biological processes due to the improvements in the ecological
quality of riparian habitats, provided flood retention measures are
accompanied by an extensification of agricultural land uses; and 3)
the socio-economic processes due to the limitations in agricultural
production, which in turn, may be accompanied by measures to
enhance the recreational value of riverscapes'®.

Beyond the changes in riverine landscapes, the accommodation
of floodwaters on land has consequences for the governance of
flood risk. By storing floods, (agricultural) landowners provide
retention services for others — usually downstream land and
property owners, who benefit in the form of averted losses and
an increase in the value of their assets — while they themselves
bear the flood-related costs (e.g., yield reduction, crop damage,
or infringements in land use rights). This implies a shift in
authority, power, and agency to non-governmental actors, who
by consequence assume a more prominent role in flood risk
management". Agricultural landowners emerge as influential
actors due to their bargaining power to demand compensation
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for controlled flood retention. In addition, efforts to request
financial contributions from the beneficiaries for the realisation
of flood retention measures enlarge the group of private actors
with a (financial) stake in flood retention. But also lower levels
of government, in particular local administrations, plays an
increasingly pivotal role for promoting flood retention due to
their proximity to the actors’ specific needs and their capacities

to balance conflicting interests between different stakeholders™”'.

2 Framing Flood Retention: Actor Relations and
Governance Implications

The “flood retention” discussed in this paper specifically
refers to the controlled flood retention. It means using upstream
rentention basins or polders to reduce flood peaks through an
inlet and outlet structure, so the flooding of open lands within
retention basins is on purpose to alleviate downstream flood risk
in an extreme event. By providing their lands for flood retention,
landowners, usually farmers, bear different types of costs, e.g.,
reduced crop yields, damage to drainage systems as well as the
depreciation in land value due to the foreclosure of development
options. Downstream areas, on the other hand, benefit from the
flood retention services provided upstream. Private homeowners,
commercial businesses, public institutions, or infrastructure
operators benefit directly from reduced flood risk. Landowners
of flood-protected land, both agricultural and (unbuilt) building
land, benefit indirectly from flood retention because previously
flood-prone areas are now located outside of flood hazard zones
and may thus become legally suitable for development — usually
implying in a significant appreciation in property value (Fig. 1).

There are different options to realize flood retention on
agricultural land. Public authorities may opt to make the land
available for flood retention by means of legal expropriation,
buyouts or land swaps. Or they may decide to not interfere
in land ownership and instead compensate the flood-related
infringements in land use and property rights. In the latter case
two types of compensation approaches can be distinguished:

1) Public compensation: Compensation costs are allotted to the
general public, i.e., being compensated through tax money;

2) Beneficiary compensation: Those benefiting from flood
retention services cover (at least part of) the compensation costs
(in this approach, public authorities also have to account for
the direct and indirect benefits to determine the extent of the
beneficiaries’ contribution to the compensation scheme).

Compensation for the “providers” usually consists of
1) one-time or yearly payments to compensate for the provision
of land for flood retention, and / or 2) payments in the event
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Compensation for flood
retention builds on the
reciprocal relationship
between the providers
and the beneficiaries

of retention services
(adapted from Ref. [10]).
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Table 1: Overview of the types of actors, and their roles and responsibilities
in compensating flood retention

ESS AesSsE
Actors Roles and responsibilities
o Ak, tibrEE R A
iﬁh?‘ﬂ“% (Tenant) farmers, KEMEME
Providers landowners Provide land for flood retention
Receive compensation for losses
BABE. BUE R R KBBR8
Private homeowners, B FHRREMLAFHMES
businesses, etc. Benefit from hazard and risk reduction
Pay compensation on the basis of averted
e flood damage
Beneficiari N =
enetictanies T BARE LA RN BRI T EH
Landowners RIFLBFHEBR I G4MES
Benefit from options for land development
Pay compensation on the basis of land value
appreciation
IKF TR REFEZT VIR
Water engineers TR AT 28

b

Intermediaries

Provide technical expertise
Assess costs and benefits

B

Public authorities

RRALFIZ

AR TIFIEE, REMETTRIDE
Represent public interests
Coordinate interests and negotiate
compensation scheme

R

RERE LB ST H(10].
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This table is adapted from Ref. [10].
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of flooding to compensate for flood-related losses. In the

case of beneficiary compensation, water engineering offices
can support the negotiation of the compensation schemes by
providing the technical expertise for the assessment of the costs
and benefits of flood retention services.

Public authorities play a pivotal role as intermediaries
in flood retention compensation schemes. Fundamentally,
they represent the public interest by aiming to keep public
expenditures low while providing the best flood protection
possible. At the same time, they have the task to coordinate the
respective stakeholder interests and to achieve a consensus for
the compensation scheme (Table 1)

It becomes evident that the compensation for flood
retention is underpinned by a change in collaboration among
different levels of government and stakeholders. In this paper,
we analyze these changes in flood risk management through
a governance perspective. While governance itself is a widely-
used term, its meaning is debated. Jan Kooiman defines
governance as “the patterns that emerge from the governing
activities of social, political and administrative actors”""!,
hereby differentiating the term from the act of governing that is
a purposeful effort to guide, steer, control, or manage societies.

A governance perspective typically represents society as a
polycentric system where numerous social actors contribute
to influencing issues of public concern''. Some accounts
of polycentric governance argue that most power is now
controlled by private and non-governmental actors'"?,

While such accounts hold true for some fields of study, in
flood risk management the governmental institutions and
public authorities still control the policy-making processes,
notwithstanding the growing relevance of other actor groups.
In particular agricultural landowners play an increasingly
important role in flood policy — not so much concerning the
strategic orientation but with regard to providing the necessary
(agricultural) land for the realization of flood retention. As
these actors, however, remain embedded in a multi-level
setting, for this study we thus adhere to a government-centered
perspective of polycentric governance, defined as the situation
where “political authority is dispersed across separately
constituted bodies with overlapping jurisdictions,” where
jurisdictions refer to “the political and legal competence of a
unit of government to operate within a spatial and functional
realm”""¥, In this understanding, polycentricism refers not

only to the distribution of power between governmental

and non-governmental actors, but also to the distribution of
power across governmental departments and public agencies
involved in policy making'"?!. Initially defined as an antithesis
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Table 2: Overview of the five key propositions of polycentric theory

G L2553
Proposition Description
#75478h BT RR LA B ERIS R SRR R4
Local action Governance initiatives are likely to take off at a local level through
processes of self-organisation
B HERESENEBIRAIEH, RERWAAR

Experimentation The willingness and capacity to experiment is likely to facilitate

governance innovation and learning about what works

HEXEHEBENE, BRERE
Constituent units are likely to spontaneously develop collaborations
with each other, producing more trusting interrelationships

HHEIME

Mutual adjustment

BRRATRZBEARS > EEE, NEFHSIHARB R
Trust is likely to build up more quickly when units can self-organize,
thus increasing collective ambitions

EENEZRM

Importance of trust

Erkigea
Overarching rules

GRS T FTah e B aFhSCAE, MimSCBLE 4R, BRRMR

Local initiatives are likely to work best when they are bound by a set
of overarching rules that enshrine the goals to be achieved and / or
allow conflicts to be resolved

R

RRHEEBSEHR[17]o
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This table is adapted from Ref. [17].
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to monocentric systems, i.e., those controlled by a single unitary
power, usually an encompassing governmental authority,
polycentric systems are characterised as multiple governing
authorities where each unit exercises considerable independence
to make norms and rules within a specified geographic area

and domain of authority'"”, and each unit may link with others
horizontally on common issues, and be nested within broader
governance units vertically''®’. According to Andrew Jordan et al.
the defining features of polycentric systems may be summarized
by the five propositions in polycentric theory (Table 2)!"". In
the next section we will explore the empirical manifestation of
polycentric governance along these key premises for the case of

Austria.

3 Compensation for Flood Retention in Austria

Flooding is the most costly natural hazard in Austria"*, In
recent years Austria experienced a succession of large flood events
(2002, 2005, and 2013) which made evident the deficiencies of
linear flood defence and resulted in a programmatic prioritisation
of load reduction based on controlled flood retention'"”.,

The Austrian National Flood Risk Management Plan, which
was developed in accordance with the EU Floods Directive
(2007/60/EC)"", highlights the effectiveness of controlled flood
retention and the importance of legally securing these areas with
regulatory spatial planning instruments”'. A review of the flood
risk management plans for Austria’s 391 areas with potentially
significant flood risk (APSFRs) shows that 56 percent of APSFRs
define controlled flood retention as a top priority, indicating the

growing relevance of flood retention also at the local level™.

3.1 Policy and Legal Context of Austria’s Governance for Flood
Retention

Flood risk management is, like many policy areas in
Austria’s federal system, a shared task across different levels
of government. Non-governmental actors at the local level (in
particular private owners of land and other properties) play an
important complementary role with regard to the implementation
of flood retention measures and the realization of compensation
schemes (Fig. 2).

The distribution of responsibilities in flood retention is
determined by the federal structure of the Austrian political
system, as defined in the Federal Constitutional Act. At the
national level, the Federal Water Engineering Administration
is responsible for the maintenance and regulation of all water
bodies (except for torrents and waterways). It provides the
majority of funding for flood protection measures (including

VOLUME 7 /ISSUE 3/ JUNE 2019
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flood retention), coordinates flood policies between the different
federal states, and sets strategic and programmatic guidelines for
policy implementation, notably the Technical Guidelines for the
Federal Water Engineering Department'””. These guidelines explicitly
prioritize flood retention over linear flood defence measures

and define that compensation for privately-owned land and
properties (riparian strips, flood retention areas, etc.) is eligible
for federal funding. In this vein, funding rates may actually
increase or decrease depending on whether flood protection
measures create, maintain, or reduce the available space for
flood runoff and flood retention.

Governmental authorities at the state level do not develop
own legal provisions in flood management but exercise federal
executive power through indirect federal administration.
They provide (co-)funding for flood protection measures
and directly supervise the planning and implementation of
flood protection projects. They are in regular exchange on
related issues with municipal authorities. However, horizontal
cooperation between neighboring local municipalities is rather
weak and limited to information exchange.

Local governmental authorities (municipalities) act
as project owners in flood protection, but they have no
legal competences in project planning. They apply and
compete for federal / state funding and cover part of the
costs of flood protection projects”™. With regard to flood
retention compensation, municipalities play a pivotal role as
intermediary actors. On one hand, they represent the public
interest; on the other hand, it is their task to coordinate
and balance stakeholder interests and to negotiate a viable
compensation scheme. Municipalities can cooperate in water
associations under public law (Wasserverbande), as defined
in Article 87 of Federal Water Act (Wasserrechtsgesetz,

WRG for short)® in order to better address upstream-
downstream interdependencies and improve the “spatial fit”
of flood management in river catchments***’!, The basis for

EBRFEE X&R
Non-governmental actors Relations
p THEHE . R#tHSE5SN
Providers Funding and guidelines
B ZaE REHESIFHTAR
Beneficiaries Funding and control
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flood retention compensation is defined in the following legal
frameworks:

The WRG comprehensively regulates water management
in Austria, including flood management. In response to the EU
Flood Directive (2007/60/EC), the WRG was amended to account
for flood hazard mapping and the establishment of flood risk
management plans in APSFR. With regard to flood retention, the
WRG explicitly lists the need to identify suitable retention areas
in Paragraph 4, Article 55 of National Flood Risk Management
Plan'®’'. Public authorities use flood maps and the associated
flood risk management plans as a basis for planning protection
measures. According to the WRG, however, not public authorities
but affected riparian stakeholders have the formal obligation
to ensure flood protection. Flood protection schemes are thus
initiated by “interested parties” at the local level (often represented
by the municipal government), while federal and state authorities
provide the necessary financial (and legal) support for their
implementation. Depending on the type of river, the local share
of the total costs differs, as defined by the Hydraulic Engineering
Development Act”®®. Typically, the federal level covers 50% of the
costs, the state 30%, and the municipalities 20%. In some cases,
the federal level covers the majority or even the entire costs, leaving
the remaining share to the “interested parties,” i.e., municipalities,
water associations and / or beneficiaries. The federal and state share
may also be stocked up, if the municipality is structurally weak and
cannot provide its share of the funding'’’.

Importantly, because in practice flooding often affects a
multitude of riparian landowners, WRG provides the possibility to
1) establish water associations mainly comprising municipalities,
or water cooperatives which mainly include private and non-
governmental stakeholders, and 2) to distribute the funding and
maintenance costs for flood protection measures among the
beneficiaries™'. Such water or flood protection cooperatives have
a defined legal status (statutory corporations under public law),
and are governed by a management board and operate according
to a statute that defines the objectives of the cooperative and the
distribution of costs””. Though rather common for riparian areas
of torrents, flood protection cooperatives are not particularly
widespread along larger rivers”'.,

In this light, the case of flood retention compensation presented
below marks an interesting and rather unique case. It illustrates
the role of flood protection cooperatives in preparing the ground
for funding schemes that are guided by the “beneficiary-pays-
principle” — complementing the traditional co-financing model in

12l __ and shows how agency and authority

flood hazard protection
in Austrian flood risk governance is transferred to lower levels of

government and to non-governmental actors.
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3.2 Flood Retention Compensation in Altenmarkt: A Case of
Polycentric Governance?

Against the above context of flood risk governance in Austria,
we now present the case of flood retention compensation in the
alpine municipality Altenmarkt along the five defining propositions
of polycentric governance. Our findings are based on an analysis
of project documents, published articles, minutes of the meetings
of the water cooperative as well as expert interviews with state,
regional, and local authorities, politicians, and the citizen
initiative.

Our study area, the municipality Altenmarkt, with 4,200
inhabitants, is located in the upper reach of the Enns River in the
federal state of Salzburg, Austria. The danger of flooding for the
municipality originates firstly from the Enns River and secondly
from one of its tributaries, the Zauchbach Torrent. Like many
other alpine municipalities, development options in Altenmarkt
are topographically restricted. With only about 22 percent of the
municipal surface available for permanent settlement, building

land and infrastructure are concentrated in the valley basins.

3.2.1 Proposition 1: Local Action

The flood protection and compensation scheme in Altenmarkt
dates back to the early 2000s. First ideas for a flood risk concept
in Altenmarkt were already discussed during 2004 to 2006
when hydraulic simulations had shown that large parts of the
municipality’s residential and commercial areas would be affected
in a 100-years flood event. Based on the results of flood hazard
analysis, local action started in 2008 with awareness-raising
measures and a town meeting. In 2009, the municipality adopted a
hazard zone map and the planning for a technical flood protection
project began. Finally, a flood defence project was implemented
along the Enns River between 2013 and 2016. The protection
scheme aims to protect the municipality’s settlement area (including
more than 1,200 residents and a total of 350 buildings) against
a 100-year design flood. Most prominently, in addition to linear
measures (totally around 3.5 km long) the project features a large
retention basin with a storage capacity of about 380,000 m’ in an
agricultural grassland area (Fig. 3). This retention basin is activated
through an inlet structure (Fig. 4) when flood discharge exceeds 59 m’/s,
which corresponds approximately to a 35-year flood event”’),

Since the Enns is under federal responsibility, the project costs
(totalling about EUR 9.4 million) were co-financed by the federal
state (84%) and the municipality (16%) as originally distributed.
In addition to the construction costs, the total project costs also
included payments for land acquisition as well as compensation
payments for a horse ranch, which had to be relocated from the
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To cover its share of the project cost, the municipality of

settlements but also to safeguard future development options of

Altenmarkt in such a topographically confined alpine area®",

Altenmarkt came up with an innovative approach. Given its past
experiences with funding flood protection measures along the

Zauchbach Torrent, the municipality decided to cover only part of

the costs for the flood protection scheme along the Enns River (EUR
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400,000) and transfer a remaining share (EUR 864,000) to the
beneficiaries of the flood protection measures. Since large parts
of the municipal area would be affected in case of a flood event,
this collective approach made sense. According to Article 44/1
and Article 78 of the WRG the beneficiaries of flood protection
measures can be obliged to contribute to the construction costs as
well as the maintenance costs, depending on the extent to which
they benefit directly or indirectly from a protection measure”"l,
However, it is the internal affair of the involved municipal and
district authorities how the funds are raised, as defined by Article
44/2.

Based on the legal possibilities provided by the WRG, the
municipality established a water cooperative involving around
1,200 property and landowners within the former 100-year flood
hazard zone illustrated in Figure 3. All property and landowners
who benefited from the flood project were invited to join the

131 "and the majority of them accepted. The

water cooperative
opposing 35 beneficiaries were legally obligated to join and
contribute their share to the flood protection scheme.

The respective financial contribution of all members of the
water cooperative was calculated by a water engineering office
in consideration of the land value, the type of land use (e.g.,
building land, open land) as well as the averted flood damage
based on the building type (e.g., residential, commercial) and
structural features (e.g., age of the building, cellar openings)”*’.
The beneficiaries were obligated to pay a one-time contribution
to finance the construction costs as well as an annual
contribution to cover the maintenance costs, which primarily
consisted of the yearly compensation payments to the upstream
agricultural landowners. Those who benefited indirectly from the
flood protection due to the rezoning of open land into building
had to provide a share of the appreciated land value as a reserve
for future compensation payments, i.e., land value capture.

The realization of the flood retention basin required the
consent of all the 12 agricultural landowners who provided in
total 20-hectare land for controlled flood retention. After lengthy
negotiations between the local authorities and the landowners,
the involved actors agreed on annual compensation payments
of EUR 0.25 per square meter, which amounts to about
EUR 50,000 per year for the entire flood retention area. This
compensation, which is also financed from the annual budget
of the cooperative, covers the damage to agricultural land (e.g.,
crop failure) and the agricultural infrastructure (e.g., drainage)
in the event of flooding. In addition, farmers are eligible to
compensation payments from the federal disaster fund.

This compensation agreement reflects the strong bargaining
position of agricultural landowners for the realization of flood
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retention, especially in areas with topographically limited

development options and diverging land use interests.

3.2.3 Proposition 3: Mutual Adjustment

To implement its flood projection scheme, municipal
authorities in Altenmarkt had to cooperate with the upstream
municipality Flachau because a part of the area for the planned
retention basin was located in Flachau and also the agricultural
landowners of the designated flood retention area were farmers
from Flachau. Additionally, Flachau implemented further flood
protection measures in the headwaters of the Enns"",

In early 2008, local administration authorities held
a meeting to discuss the idea of a joint water association
Altenmarkt-Flachau. However, the regional water board was
never realized. Both mayors agreed that it would be easier to
implement the flood projects in the two affected communities,
Flachau and Altenmarkt, with the community representatives
and landowners treated separately. Notwithstanding this lack
of an institutional framework of cooperation, the informal
cooperation between the two mayors remained strong over the
years and has proven to be an effective way of problem-solving
and mutual learning™"”, Both the municipalities established
water cooperatives to guarantee that the beneficiaries
would contribute to the project funding. In Flachau, a water
cooperative for the Enns existed already, but the membership
had to be broadened to include the beneficiaries of the new

: 37
protection I’I’lfi?:lSl.lI'CSl J.

3.2.4 Proposition 4: Importance of Trust
Trust can be regarded as the most valuable asset to
implement the flood retention project over the years. The
necessity of flood protection measures was uncontroversial
in Altenmarkt**"**1*”! Related decisions were supported by all
political groups in the local council and passed unanimously.
Cooperation of decision-makers within the municipality (mayor,
chief of construction, volunteer fire department, etc.) as well
as between the municipality and the responsible authorities
at higher levels of government was working well ¥ To
raise awareness about flood risk among local residents in
Altenmarkt, the mayor decided to peg the inundation lines of
the 30- and 100-year flood in the municipality. In addition,
people were informed about the progress of planning in citizen
meetings and the municipal newsletter on a regular basis"’.
The involvement of the affected residents and landowners,
however, posed considerably more challenges to the state and
municipal authorities™”**!! Intensive negotiations were
needed to reach an agreement concerning the assignment of
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Table 3: Manifestation of the five key propositions of polycentric theory in the case of Altenmarkt

ApRR TERRE DS Th R AR E AR
Proposition Manifestation in the case of Altenmarkt
751730 T A RELTEHATRE, ERRBDESTEEEFEBR’R
Local action B, FRETHRARMSEFERNEFIEMH

The flood project was initiated at the local level to protect the
municipality against a 100-year flood and safeguard favourable
conditions for future socio-economic development

i B T — MRS EEALKNTET “SHREMERN e
Experimentation WRERTR

The municipality established a water cooperative to implement an
innovative funding approach based on the beneficiary-pays-principle

BB Pl /RO A4S SH Eimmmid A EMER S SR AR, B
Mutual adjustment FEMNPHRTRERE, FBEIECHKSEEAR

Altenmarkt and its neighbouring municipality cooperated and
learned from each other’s experiences, adjusted their flood projects
and each established a water cooperative

FENEEY BUEERZETREANEHENRR. EAREF, SENTFRE
Importance of trust #. YER. UKL EE, MEKSEFEHAAHNRATEE
+HEE

Building trust was a precondition for the success of the flood project.
Trust was important for decision-makers, residents, property and
landowners, and the members of the water cooperative

et WRGIRAL T KBS EEARES, FHEA—FRGIMIEE, MIRE
Overarching rules ERRT R E A HE RIENIMER R

The WRG promotes the establishment of water cooperatives and
allows for beneficiary contributions as well as forced accession as
an ultimate means
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land for the retention basin and for an increased susceptibility
of flooding on their land. The negotiations with landowners
during the construction of the retention basin were very
difficult. Some of the affected farmers were initially unwilling
to provide land for flood protection. This resistance could
only be overcome after long negotiations with a generous
offer from the municipality, which guarantees farmers annual
payments irrespective of a flood event for the next 100 years.
For several reasons, establishing the water cooperative
with currently more than 1,200 members was also a difficult
and lengthy undertaking. First, the number of beneficiaries
was so large that it took more than two years until the
necessary majorities were in place to start the cooperative in
2014. Second, a group of potential members had formed a
citizen initiative which questioned the need for flood protection
measures as a whole and criticized individual implementation
steps, aiming at the reduction of the contributions for the
2 In the end,

however, only 35 people voted against the water cooperative.

property and landowners to the water cooperative

The overwhelming majority of beneficiaries ultimately joined the

cooperative voluntarily.

3.2.5 Proposition 5: Overarching Rules

The steps to implement the flood protection project were
well prepared by all stakeholders involved at regional and local
level. The measures were widely understood and supported by
large parts of the residents. There was no pressure from the
federal and state governments on the community to implement
the flood retention project since it would have complicated the
implementation at the local level. For the few landowners who
were still resisting, however, it was necessary to remind them
that the measures will ultimately be implemented against their
will. In this sense, actions at the local level require a higher legal
framework with a set of overarching rules as means to settle
disputes and reduce the level of discord between the involved
parties, illustrated by the Altenmarkt case that the WRG allows
establishing a water cooperative with forced accession to make
sure that all beneficiaries pay their fair share of the project

COStS[34].

4 Discussion and Conclusion

In this paper, we analyzed the flood retention project in
Altenmarkt and its compensation scheme as a case of polycentric
flood risk governance in Austria. We reflected the case along
the five key propositions of polycentric governance (Table 3).

It indicates, at least in part, an evolving “polycentrification”
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of the Austrian flood risk governance system. However, the
contribution of flood retention towards enhancing the resilience
of riparian landscapes is not so definite.

On one hand, using agricultural land for controlled flood
retention is an effective means to reduce the peak flow and the
flood risk in vulnerable downstream areas. Against the likely
climate-related increases in flood discharge, flood retention areas
may also serve as buffer and contribute to enhancing the climate
robustness of flood protection schemes*”. Flood retention on
open land thus assumes an increasingly prominent role in the
portfolio of flood risk reduction strategies'.

The ecological functions of flood retention areas, on the
other hand, are largely dependent on the type of flood retention.
Reconnecting floodplains to allow natural inundation in
periods of high water generally improves habitat formation
at the land-water divide!*". Controlled flood retention areas,
however, are not naturally connected to the river bed, as inlet
structures are opened only when defined discharge levels are
exceeded in order to cap the flood peak most effectively™'. Thus,
flood retention effects in the Altenmarkt case are provided by
technical facilities and not by the condition of the farmland
itself. Related payments to agricultural landowners are intended
to compensate potential crop damages and the interference in
existing property rights due to an increased susceptibility to
flooding. This kind of compensation differs from the concept of
“Payments for Ecosystem Services” where the financial support
is used to maintain the existing services. It is conceivable that
agri-environmental funding programmes in the Common
Agricultural Policy (CAP) framework provide compensation for
any cultivation impairment caused by flood retention, however,
related programmes are currently not available in Austria.

Although the ecological quality of such retention areas can
not improve significantly by providing flood retention services
alone, compensation payments to agricultural landowners, both
inside or outside CAP, may provide an instrument to incentivize
less-intensive agricultural land uses in riparian areas (e.g. wetland
meadows). In this way, combining green and grey infrastructure
measures into so-called “hybrid” solutions may provide flood
security by technical facilities while also enabling ecological

functions by natural approaches*’. LAF
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