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Summary
In Germany, recent flood events had disastrous consequences despite growing investments in preventive measures and intensified efforts in disaster management.
The risk of economic losses and fatalities is even expected to increase, due to climate
change, economic growth and human settlement in vulnerable regions. The high
degree of damage from the recent floods in Germany does not reflect a lack of technical knowledge or resources, but rather a low level of public risk awareness, deficiencies in institutional performance and an insufficient understanding of how to
cope with the inherent (future) uncertainties and complexity of flood management.
The goal of this thesis is to assess the political changes and progress of German flood
management during the previous four decades, and to discuss the lessons we can
draw from this when anticipating future changes. The focus is on the role of institutions, how they cope with the challenges of the transition and how they foster the
introduction of new management concepts as adaptive co-management (ACM)
while reducing the vulnerability of the society. ACM emphasises the need for the
collaboration of the state with stakeholders and the public. Above all, it includes a
focus on the adaptability of governance, i.e., on the capacity to adjust in response to
external perturbations (such as extreme flood events), with the aim to moderate
harm or to exploit beneficial opportunities.

Institutional changes in German flood management:
drivers and barriers
During the previous four decades, German flood management has been transformed
from a ‘flood protection, engineering perspective’ towards a more holistic, adaptive
concept with a precautionary, collaborative and risk-orientated perspective (Chapter
2). These changes comprise an adjusted balance of ‘hard’ and ‘soft’ mitigating measures, including the combination of ‘nature and safety’ through additional water storage (the ecological ‘more space for water’ concept), a basin-wide flood prevention
program (Flood Action Program [FAP]), an increase in the active involvement of stakeholders and water-related sectors, and a new national flood legislation restricting
land use in flood-prone areas. The policy changes starting in the 1970s were often
induced by drivers or triggers, such as extreme flood events and new environmental
and democratic discourses. This study also illustrates the importance of leadership or
individual change agents (‘policy entrepreneurs’), to conceive of innovative ideas and
17
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get those realized by their ability to link experimentation in pilot projects with formal
policy formulation. However, there are also signs that the transition has not yet been
completed. Jurisdictional barriers between, e.g., federal states, still restrict joint planning, knowledge dissemination and funding. The implementation of risk-reducing
measures is, therefore, frequently delayed by complicated and time-consuming application procedures, in combination with a reluctant interplay between administrative
levels and an inadequate or ad hoc involvement of stakeholders and the public.

Towards a new basin-wide Rhine strategy
The establishment of effective flood risk management in a transboundary river basin
such as the Rhine, ideally follows one common, transboundary flood management
strategy. This thesis addresses this issue by exploring the cooperation between Germany and the Netherlands in the Rhine basin, and their differences in flood management styles (Chapter 3). In both countries, the principles of adaptive flood management, and the need for coordinated strategies, are widely acknowledged, as shown for
example by the Action Plan for Floods under auspices of the International Commission for the Protection of the Rhine (IKSR) or the Dutch-German Working Group
on Floods. However, the research also revealed a number of significant differences in
institutional structure, policy and approach. Dutch flood management is nationally
dominated, with a high political and societal focus and an affirmative priority on
safety. This resulted in one national ‘Delta program’, with a clear long-term vision,
dedicated budgets and regional and local involvement. Flood protection standards
are fixed in the legislation. In Germany, flood management is distributed across the
different federal states and communities with weak national responsibilities, leading
to divergent safety strategies and standards, the fragmentation of resources and a lack
of cross-border cooperation and operational responsibilities. The planning horizon is
short term as compared to the Dutch approach, and oriented on ‘damage minimisation’, for example by land use restrictions, promoting disaster management and selfresponsibility. Complicated approval procedures and insecurities or overlapping regarding operational responsibilities result in the delayed implementation of flood
risk-reducing projects, and demonstrates the need for more common goals across
actors and synchronisation of mitigation measures in the Rhine basin.

Institutional prescriptions for Adaptive Co-Management (ACM)
To analyse the changes in German flood management, four institutional prescriptions have been used that are central to the Adaptive Co-Management (ACM) concept: ‘polycentricity’, the distribution of responsibility across different centers and
levels; ‘a bio-regional approach’, the definition of the river basin as the administrative
18
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unit; ‘public participation’, the involvement of the public in the decision process; and
‘experimentation’, the development, testing and monitoring of new ideas and political options (Chapter 4). The findings suggest a substantial application of these prescriptions in the transition process during the previous decades. Experimenting resulted in new flood management strategies (such as ‘more room for the water’) and
concepts, and finally in the national institutionalization of the Flood Control Act
(2005) and the Federal Water Act (2010) with stricter rules for spatial development,
clearer procedures for disaster management and cross-border cooperation. The polycentric structure enabled specific solutions and increased the innovative capacity.
Certain weaknesses became also evident, in cases of weak coordination and cooperation between the federal states, in shortcomings of vertical interplay, in the limited
involvement and strategic freedom of the lower and local administrative levels, and
in the frequently-restricted dialogue between flood-related sectors. The bio-regional
prescription recognises the need to “manage water across administrative borders.” A
good example is the Flood Action Plan (FAP), which was established by the International Commission for the Protection of the Rhine, and synchronised the individual
flood-retention projects of the federal states. Yet, the state sovereignty and the individual interests of the federal states (and countries) remain dominant, hampering
dissemination of information and harmonisation of flood protection standards. The
research shows earlier participatory processes in the planning and decision process,
increased use of local capacity and delegation of responsibilities to lower administrative levels (e.g., the development of the retention polders Hördt and Ingelheim).
However, research also shows that this style of participation and bottom-up governance is not yet common practice.

Risk perception of municipal officials and local intention to cope
with future floods
Risk perception appears to be an important factor in the interpretation of flood hazards, and influences the decision making and the behaviour of flood managers to
minimise risk. To capture the effect of risk perception on flood management at the
communal level, a telephone survey was conducted in 70 municipalities and eight
dike or river associations along the German part of the Rhine and in the Neckar
valley. The results (Chapter 5) show that floods are ranked by the panellists as the
top hazard as compared to e.g. wind storms or industrial hazards. Seventy five percent of the officials interviewed stated that their municipality has been hit by a major
flood within the previous two decades, and with a damage level that was higher than
expected. The data indicate that larger municipalities are better prepared, have larger
funds and at the same time higher risk perceptions and levels of awareness. The
survey also hints to the complex nature of risk appraisal and of different interpreta19
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tions of risk and preventive behaviour. The high level of perceived risk, of worry, or
of the demand for additional mitigating action, as expressed by the majority of the
panel members (70 – 80 %), seems to conflict with their optimistic perception of
preparedness (85 %). This calls for a more profound understanding of the actual risk
level and the status of preparedness, in order to provide guidance for preventive
management at the municipal level.

Recommendations for policy and research
Effective interplay and collaboration to counter fragmentation
The empirical findings demonstrate that the German flood management regime in the
Rhine is fragmented across multiple jurisdictions, sectors and political and administrative hierarchies. Different interests and responsibilities create barriers, uneven distribution of resources and diverse perspectives of flood risk. Collaborative governance
and institutional adjustments offer promising opportunities to overcome the barriers.
This requires a more effective institutional interplay, vertically between the different
levels of the political and administrative hierarchies, and horizontally between the
different water-related sectors (particularly spatial development), organizations and
municipalities. A review of the traditional responsibilities and procedures could encourage a debate on mutual interests, claims and common goals, and on better involvement of the relevant actors of different levels at the different stages of the planning
and decision process. For example, information can be jointly collected across sectors
and flood standards harmonised. Common strategic goals can be agreed upon in joint
river basin plans, covering both flood management and zoning measures. It is also
suggested to reflect on the institutional arrangements at the river basin level, in particular on the institutional barriers of state sovereignty and on the discourse of solidarity, as formalised in the EU Flood Directive, and which is differently interpreted by
authorities along the river.
Re-framing the flood risk
Helpful for mediating a transformative learning process would be a ‘re-framing of
flood risk,’ so that it can be better understood and accepted by the actors involved as
a national task, but also by the affected public and stakeholders. The notion of ‘flood
risk’ itself could be re-conceptualised with the aim not only to concentrate on the
reduction of the flood hazard (for example on HQ 100, a flood level statistically occurring once in 100 years), but to better address the consequences of flooding in
zoning and spatial planning. Thus, the adherence to the current probabilistic safety
standard of HQ100 should be reviewed and extended, because it can communicate
20
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an (over)optimistic rating of security and push the risk into some future date without
sufficiently taking into account the more extreme flood events or of the local context.
Further research is advised on the local safety status, for example by risk audits to
stimulate a discussion; first, about the role of the municipalities in the flood safety
chain (e.g., raising awareness, zoning measures and evacuation) and second, about
opportunities for the active engagement of local stakeholders and the public to increase the municipal capacity to cope with future floods.
Rhine 2100 program
In terms of policy change, it is recommended to review the rather short-term schedule of German flood governance and to establish a ‘Rhine 2100 program.’ Such a
long-term basin vision across federal borders, with strategic goals, a legal framework
and a roadmap for flood management until 2100, would provide the time necessary
for experimenting and adapting institutional arrangements and strategies where required. It would gain time for innovation and new working procedures, for planning,
investment and implementation of the necessary measures. Adaptation tipping
points could be defined, which would signal when current strategies run the risk of
failing the safety targets in the future. Modelling and gaming exercises could be used
to support the broad involvement of stakeholders and the public.
Issues for further research
Questions remain about enabling ACM as a promising governance concept and the
role of the prescriptions associated with ACM in the transition processes. Further
research is proposed to better understand the implications of possible supportive
institutional arrangements, and of the specific impacts of the ACM prescriptions.
Research should pay more attention to the different framing and interpretation of
flood risk with the aim to ‘mainstream’ flood risk into the related policy domains
and the general society. Empirical research is advised to investigate the emotional
and the cognitive components of risk evaluation and their direct relation to the intention of responsive action.
The study provides evidence that the ecological issues in flood protection have been
considered and integrated without the trigger of a wider public and stakeholder participation. Further research is advised regarding the purpose, scope and execution of
public participation. In particular, officials and decision makers need to explore how
they can improve the quality of their governance process with the aim to establish a
fair balance between effectiveness and democracy.
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Samenvatting
Van alle natuurrampen veroorzaken overstromingen de grootste economische verliezen en de meeste dodelijke slachtoffers. Ook in Duitsland hadden recente overstromingen desastreuze gevolgen, ondanks een toename van investeringen in beschermingsmaatregelen en inspanningen op het gebied van rampenbestrijding en
crisisbeheersing. De grote omvang van de schade door overstromingen in Duitsland
wordt deels toegeschreven aan een gebrek aan maatschappelijk bewustzijn van de
risico’s van overstromingen, gebrekkige samenwerking tussen instituties, en een onvoldoende inzicht in hoe waterbeheer kan omgaan met toekomstige onzekerheden
zoals klimaatverandering. Aanpassingen in het waterbeheer zijn daarom nodig, omdat het risico op economische verliezen en slachtoffers de komende decennia nog
verder toeneemt als gevolg van klimaatverandering, en omdat de bebouwing in gebieden die kwetsbaar zijn voor overstromingen toeneemt.

Doel van dit onderzoek
Dit proefschrift bekijkt de veranderingen (ook wel transitie genoemd) die tijdens de
afgelopen vier decennia hebben plaatsgevonden in het hoogwaterbeheer in het Duitse deel van het Rijnstroomgebied, en analyseert welke lessen we kunnen trekken uit
historische beslissingen en gebeurtenissen. De focus ligt op de rol van de instanties
die te maken hebben met hoogwaterbeheer, en hoe zij nieuwe management concepten zoals ‘Adaptive Co-Management’ (ACM) stimuleren. ACM benadrukt de noodzaak van samenwerking tussen overheid, bedrijfsleven en betrokken burgers, met als
doel het risico van hoogwateroverlast te verminderen. Ook streeft ACM naar een
verbetering van het aanpassingsvermogen van waterbeheer (‘adaptability of governance’), dat wil zeggen: het vergroten van institutionele capaciteit om in te spelen op
onverwachte veranderingen, zoals klimaatverandering en extreme overstromingen.

Politieke en institutionele veranderingen in het Duitse
hoogwaterbeheer
Gedurende de laatste vier decennia maakte het Duitse hoogwaterbeheer een substantiële transitie door van een “veiligheid paradigma” naar een meer anticiperende en
risicogeoriënteerde aanpak (hoofdstuk 2). Zo zien we steeds meer combinaties van
‘harde’ (bijvoorbeeld dijken) en ‘zachte’ (bijvoorbeeld waarschuwingssystemen)
maatregelen die risico’s beperken. Een ander voorbeeld zijn maatregelen die gebruik
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maken van natuurlijke processen, waaronder het verdiepen en van uiterwaarden, het
herstel van polders of het verleggen van dijken waarbij hoogwater tijdelijk wordt
opgeslagen (‘ruimte voor water’). Er is ook nieuwe wetgeving ontwikkeld, die de
landgebruik beperkt in gebieden die kwetsbaar zijn voor overstromingen. Deze beleidswijzingen werden in de jaren 70, 80 en 90 vaak op gang gebracht door bepaalde
‘drivers’ of ‘triggers’, zoals door nieuwe ecologische of democratische discoursen in
de jaren 70, of door extreme overstromingen in de jaren 90. Deze studie toont verder
ook aan hoe belangrijk individueel leiderschap is binnen beleid (‘policy entrepreneurs’) voor het ontwikkelen van innovatieve ideeën; zij beïnvloeden het gehele beleidssysteem onder andere door hun vermogen om experimenten en pilot projecten
te organiseren, hier expliciet lessen uit te trekken en ze te laten landen in beleid.
Toch zijn er signalen dat de transitie nog niet is voltooid. De bevoegdheidsverdelingen tussen de federale deelstaten (Länder) werpen barrières op en hinderen vooralsnog een gezamenlijk hoogwatermanagement. Ook wordt de realisatie van risico
beperkende maatregelen vaak vertraagd door ingewikkelde en tijdrovende vergunningsprocedures en stroeve samenwerking tussen de diverse bestuursniveaus.

Naar een nieuwe, grensoverschrijdende Rijn strategie
Om toekomstige risico’s van hoogwater te reduceren is betere samenwerking nodig
tussen belanghebbende federale deelstaten Länder in Duitsland, maar ook met andere landen. In een grensoverschrijdende stroomgebied zoals dat van de Rhine gebeurt dit bij voorkeur in de context van een gezamenlijke internationale strategie.
Hiervoor moeten echter vele vormen van beleid in landen van de Rijn worden afgestemd. Om deze kwestie te verduidelijken brengt dit proefschrift de verschillen in
waterbeheer tussen Nederland en Duitsland in kaart (Hoofdstuk 3). In beide landen
worden de principes van het adaptief hoogwaterbeleid steeds meer geïmplementeerd,
en er is sprake van een gedeelde behoefte aan gecoördineerde strategieën, zoals bijvoorbeeld blijkt uit het Aktieplan Hoogwater (Flood Aktion Plan, FAP) vastgesteld
door de Internationale Commissie ter Bescherming van de Rijn (IKSR) of de Nederlands-Duitse Werkgroep Hoogwater. Toch zijn er grote verschillen: Het Nederlandse
hoogwaterbeheer wordt gedomineerd door de nationale overheid, en er bestaat een
sterk politiek en maatschappelijk commitment naar waterveiligheid. Dit heeft geresulteerd in het nationale ‘Delta Programma’, waarin een duidelijke langetermijnvisie
tot 2100 staat beschreven met financiële voorzieningen. Dit programma is ontwikkeld samen met landelijke, regionale en lokale bestuurders. Veiligheidsnormen voor
dijken en de regelmatige toetsing daarvan zijn wettelijk bindend. In Duitsland is bescherming tegen hoogwater verdeeld over de federale deelstaten (Länder) en gemeenten, en bestaan er slechts zwakke federale bevoegdheden. Dat leidt tot uiteen24
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lopende veiligheidsstrategieën en veiligheidsnormen bij de verschillende deelstaten
en regio’s. In vergelijking met de Nederlandse benadering is de planningshorizon in
Duitsland relatief korten de benadering is gericht op schadevermindering en het stimuleren van eigen verantwoordelijkheid. In dit proefschrift wordt gewezen op de
noodzaak van meer gedeelde doelstellingen bij alle betrokken landen en instituties,
en op elkaar afgestemde maatregelen in het stroomgebied.

Institutionele recepten (‘prescriptions’) uit de literatuur over
‘Adaptief Co-Management’ (ACM)
De vier institutionele “recepten” (‘prescriptions’), die centraal staan in de literatuur
over adaptive co-management (ACM), zijn in dit proefschrift gebruikt om het Duitse
hoogwaterbeheer te analyseren: ‘polycentricity’: een policentrische structuur van verantwoordelijkheden voor het hoogwaterbeleid, ‘bio-regional approach’: waterbeleid
dat het stroomgebied als de bestuurseenheid definieert, ‘public participation’: de mogelijkheid tot inspraak in de plannings- en beslissingsprocessen voor het publiek, en
tenslotte ‘experimentation’, dat wil zeggen het experimenteren in projecten met als
doel om nieuwe benaderingswijzen van hoogwaterbeleid te ontwikkelen en te testen
(Hoofdstuk 4). Gebaseerd op de ‘prescriptions’ hebben recente ‘experimenten’ geleid
tot het ontwikkelen van nieuwe strategieën voor overstromingsbeheer met strengere
regels voor ruimtelijke ontwikkeling in de door hoogwater bedreigde gebieden, betere procedures voor rampbestrijding en grensoverschrijdende samenwerking. De
policentrische structuur laat ontwikkeling van het hoogwaterbeleid toe, aangepast
aan de lokale omstandigheden. Maar door de verdeling van het beleid over de federale deelstaten zijn er ook tekortkomingen, zoals de beperkte betrokkenheid van lagere of lokale bestuursniveaus. De bio-regionale ‘prescription’ erkent de noodzaak
om ‘waterbeheer’ grensoverschrijdend te bekijken voor het hele stroomgebied. Een
goed voorbeeld is het Aktieplan Hoogwater (FAP) en het Rijn 2020 program (IKSR),
dat waterretentieprojecten (‘tijdelijke opslag van hoogwater’) van de deelstaten en
landen coördineert. Niettemin blijven de individuele belangen van de deelstaten en
landen dominant en zij belemmeren de verspreiding van informatie en de harmonisatie van maatregelen en veiligheidsnormen. Het onderzoek naar het participatieproces van burgers laat de voordelen zien van een vroege betrokkenheid van de maatschappij in de plannings- en besluitvormingsfasen, en van een beter gebruik van
lokale kennis bij het realiseren van maatregelen. Een voorbeeld is de realisatie van de
ontwikkeling van de retentiepolders Hördt en Ingelheim.
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Risicoperceptie en hoogwater beheer van gemeentelijke instanties
Risicoperceptie lijkt een grote invloed te hebben op de besluitvorming en handelwijze van verantwoordelijke instanties in gemeenten om risico’s te beperken. Om
het effect van risicoperceptie op het hoogwatermanagement te analyseren, is een telefonische enquête gehouden in een steekproef van 70 gemeenten en 8 dijk- en rivierverenigingen langs het Duitse deel van de Rijn en in de Neckarvallei. Uit de resultaten (Hoofdstuk 5) blijken overstromingen in de top van de gevarenranglijst te staan,
met een groter risico’s dan stormen of industriële rampen. 75% van de ondervraagden verklaarde dat hun gemeente in de afgelopen twee decennia getroffen was door
een grote overstroming met een grotere schade dan verwacht. De resultaten laten
tevens zien dat grotere gemeenten beter voorbereid zijn, meer expertise en middelen
hebben, en bovendien een betere inschatting maken van risico’s. De enquête laat ook
zien dat meer onderzoek nodig is: de hoge mate van risicoperceptie, de bezorgdheid,
en de noodzaak voor aanvullende maatregelen, zoals geformuleerd door de meerderheid van de panelleden (70-80%), lijkt strijdig met hun optimistische perceptie om
adequaat voorbereid te zijn (85%). Dit vraagt om meer inzicht van het werkelijke
risico in de gemeenten.

Aanbevelingen voor beleidsmakers en vervolgonderzoek
De empirische bevindingen van dit onderzoek tonen aan dat het Duitse waterbeheer
is versnipperd over meerdere rechtsgebieden, sectoren en administratieve eenheden.
De verschillende belangen en verantwoordelijkheden geven aanleiding tot operationele belemmeringen, ongelijk verdeling van resource en verschillende perspectieven
van hoogwater risico. Er kan veel meer worden samengewerkt, verticaal tussen de
politieke en administratieve niveaus en horizontaal tussen de verschillende aan water
gerelateerde sectoren (vooral ruimtelijke ontwikkeling), organisaties en gemeenten.
Risicogegevens kunnen gezamenlijk verzamelt, verwerkt of gebruikt worden en veiligheidsnormen kunnen worden geharmoniseerd.
In deze context lijkt ook een herziening van huidige verantwoordelijkheden
noodzakelijk, waarbij onderzoek naar gemeenschappelijke belangen, eisen en doelstellingen nuttig kan zijn. Er wordt ook voorgesteld om van verder te praten over de
institutionele regelingen tussen landen, voornamelijk over het solidariteitsprincipe
dat door de autoriteiten langs de Rijn soms verschillend wordt geïnterpreteerd.
Bij de transformatie naar een adaptief hoogwaterbeleid hoort een beter begrip van
het overstromingsrisico, zodat acceptatie bij de betrokken actoren wordt verhoogd.
Hiervoor moet het begrip ‘overstromingsrisico’ verder worden uitgewerkt, waarbij
beleid zich niet alleen richt op het verlagen van de overstromingskans maar meer
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prioriteit geeft aan het aanpakken van de gevolgen van overstromingen door samenwerking met de ruimtelijke ordening en met nadruk op preventie, bescherming en
paraatheid. Het handhaven van de huidige veiligheidsstandard ‘HQ100’ (een statistische kans van overstroming eens in de honderd jaar) leidt tot een al te optimistische
inschatting van veiligheid zonder voldoende rekening te houden met meer extreme
overstromingen in de toekomst. Dit vereist verdere analyse van de lokale veiligheidsstatus, bijvoorbeeld door risicoaudits. De resultaten kunnen het uitgangspunt zijn
voor discussies: ten eerste over de rol van de gemeenten in de veiligheidsketen van
het overstromingsbeheer (verhogen van bewustwording van de bevolking, zoneringsmaatregelen en ontruimingsplannen); ten tweede over de mogelijkheden voor
een actieve betrokkenheid van de lokale bevolking en belanghebbenden ter vergroting van de lokale mogelijkheden om toekomstige overstromingen te bestrijden.
Er wordt aanbevolen om het IKSR Aktieplan Hoogwater en het Rijn 2020 program
van het IKSR verder te ontwikkelen tot een lange termijn ‘Rijn 2100 strategie’. Een
dergelijke visie voor het hele stroomgebied met heldere doelstellingen, een juridisch
kader en een stappenplan tot bijvoorbeeld 2100 zou de tijd bieden voor experimenteren en herstructureren van institutionele regelingen en voor het plannen en implementeren van aanvullende maatregelen. Kantelpunten (‘tipping points’) kunnen
worden gedefinieerd, die aangeven wanneer bestaande strategieën in de toekomst
niet meer voldoen aan normen. Simulatiemodellen en “serious games” kunnen betrokkenheid van burgers en politieke actoren ondersteunen.
Nader te onderzoeken vraagstukken
Vragen blijven bestaan over de toepassing van ‘Adaptief Co-Management’ (ACM) als
een concept voor bestuur, en hoe de ACM ‘prescriptions’ zijn verbonden met het transitieproces. Verder onderzoek wordt aanbevolen om de implicaties van de politieke
context en mogelijke ondersteunende institutionele regelingen beter te begrijpen, om
zo de effecten op risico’s van de ACM prescripties beter te kunnen beoordelen.
Er is ook meer aandacht nodig voor het overbrengen van het concept ‘overstromingsrisico’ bij verantwoordelijke bestuurders en betrokkene burgers, met als doel
meer begrip en bewustzijn te creëren. Empirisch onderzoek wordt aanbevolen naar
de emotionele en de cognitieve componenten van de risicoperceptie, evenals de relatie tussen risicoperceptie en preventieve actie.
Verder onderzoek is gerechtvaardigd naar de doelstellingen, de toepassingsgebieden en uitvoering van publieke inspraak. Met name onderzoek hoe enerzijds instanties en besluitvormers de kwaliteit kunnen verbeteren van hun bestuursproces en
hoe anderzijds de betrokkenheid van het publiek kan verbetert worden bij het besluitvormingsproces.
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In Deutschland haben in den letzten Jahren Hochwasser-ereignisse zu katastrophalen Verlusten geführt, trotz zunehmender Investitionen in präventive Massnahmen
und trotz intensiver Anstrengungen im Katastrophenmanagement. Es kann zudem
erwartet werden, dass sich das Risiko und das Schadensausmass noch weiter erhöhen
durch den vorhergesagten Klimawechsel, ein steigendes wirtschaftliches Wachstum
und eine fortschreitende Urbanisierung in Hochwasser gefährdeten Regionen. Die
grossen Schäden der letzten Hochwasser in Deutschland deuten nicht auf einen allgemeinen Mangel an technischen Kentnissen oder verfübaren Mitteln hin. Sie lassen
vielmehr ein schwaches Risikobewusstsein in der Öffentlichkeit erkennen, sowie
auch eine unbefriedigende institutionelle und administrative Leistungsfähigkeit, insgesamt ein unzureichendes gesellschaftliches Verständnis im Umgang mit den inhärenten, zukünftigen Unsicherheiten und der Komplexität von Hochwasserschutz.
Entsprechend intensiv verlaufen die Diskussionen über die meist erfolgversprechende Vorgehensweisen auf den Gebieten von Verwaltung, Gesetzgebung und Management, um die zukünfitigen Herausforderungen zu bewältigen.

Ziel der Untersuchung
Die Studie untersucht am Beispiel des Rheins die Entwicklung des Deutschen Hochwasserschutzes während der letzten vier Jahrzehnte. Ziel ist es, die politischen und
strategischen Veänderungen zu bewerten und zu diskutieren, welche Lehren hieraus
zu ziehen sind, um frühzeitig auf zukünftige Veränderungen reagieren zu können.
Der Schwerpunkt der Untersuchun liegt auf der Rolle der Institutionen. Wie können
sie die Veränderungen meistern, mit dem Ziel, die Sicherheit der Bevölkerung zu
erhöhen, zum Beispiel durch die Einführung von neuen Managementkonzepte wie
adaptives Co-Management (ACM, “Adaptive Co-Management”). ACM unterstreicht
im besonderen Masse die notwendige Zusammenarbeit von Verwaltung, Betriebsleben, Interessengruppen und Bürgern. ACM betont auch die Wichtigkeit einer flexiblen und anpassungsfähigen öffentlichen Verwaltung (“adaptability of governance”)
und den Ausbau von Kapazitäten, um auf externe Ereignisse (z.B. Klimawechsel,
Hochwasser) besser reagieren zu können, Schäden zu begrenzen oder aber auch
neue Möglichkeiten und Chancen zu nutzen.
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Politische und institutionelle Entwicklungen im Deutschen
Hochwasserschutz
Während der letzen vier Jahrzehnte machte der Deutsche Hochwasserschutz eine
substantielle Entwicklung durch: vom traditionellen, technisch-konstruktiven Sicherheitsversprechen hin zu einem mehr holistischen, adaptiven Konzept und einer
vorbeugenden, gemeinschaftlichen und Risiko orientierten Perspektive (Kapitel 2).
Die Veränderungen umfassen eine ausgewogene Balance von “harten” (z.B. Deiche)
und “weichen” (z. B. Flächenvorsorge, Renaturierung und Rückbau, Kommunikation) Massnahmen zur Risikobegrenzung. Dies schliesst die Kombination von “Natur und Sicherheit” ein durch das Konzept von “mehr Raum für das Wasser”, d.h. die
zusätzliche Speicherung von Hochwasser in Retentionsflächen. Für das gesamte Einzugsgebiet des Rheins wurde ein Hochwasserschutzprogramm eingerichtet (Aktionsplan Hochwasser, Program 2020 unter dem Schirm der Internationalen Kommission
zum Schutz des Rheins, IKSR). Zu den Entwicklungen zählen auch eine nationale
Hochwassergesetzgebung, die die räumliche Entwicklung und den Landgebrauch in
Risikogebieten neu definiert, sowie eine intensivere Information und Beteiligung der
betroffenen Öffentlichkeit. Für diese massgeblichen Änderungen in der Hochwasserpolitik in den 1970/80iger Jahren gab es verschiedene “auslösende Faktoren”, wie die
neuen ökologischen und demokratischen Diskurse zum Umweltschutz und der Mitbestimmung, aber auch extreme Hochwasserereignisse. Die Studie zeigt ebenfalls die
besondere Bedeutung eines aktiven Führungsverhaltens und die wichtige Rolle von
individuellen “Innovatoren“, sogenannten “Change agents” oder “Policy Entrepreneurs”. Diese Mitarbeiter in höheren Verwaltungsebenen konnten innovative Ideen
entwickeln, Lehren aus (pilot) Versuchen und Untersuchungen ziehen, frische Arbeitsabläufe einführen, Netzwerke und Koalitionen mit der Wissenschaft bilden und
schliesslich eine formalen Neuformulierung der Hochwasserschutzpolitik implementieren. Es gibt aber auch Anzeichen, dass dieser Übergang ist noch nicht abgeschlossen ist. Zuständigkeitsgrenzen zwischen den Bundesländern beispielsweise, behindern gemeinsame Planung, Verbreitung neuer Erkenntnisse und effiziente
Finanzierung. Die Umsetzun von Massnahmen zur Risikoreduzierung wird häufig
verzögert durch komplizierte und zeitraubende Genehmigungsver-fahren in Kombination mit einem oftmals “suboptimalen” Zusammenspiel der verschiedenen zuständigen Verwaltungsfunktionen und –ebenen sowie einem zögerlichen Einbezug
der Öffentlichkeit.

Hin zu einer gemeinsamen “Rhein Strategie”
Die Entwicklung einer effektiven Hochwasserpolitik in einem grenzüberschreitenden Stromgebiet, wie beispielsweise dem Rhein, folgt im Idealfall einer gemeinsa30
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men, internationalen Strategie. In Kapitel 3 behandelt die Studie diese Frage, indem
sie die Zusammenarbeit zwischen den benachbarten Anrainerstaaten Deutschland
und den Niederlanden und ihre unterschiedliche Herangehensweise bei der Hochwasserschutzpolitik untersucht. In beiden Ländern werden die Prinzipien eines integrierten, adaptiven Vorgehens im Hochwasserschutz anerkannt, ebenso die Notwendigkeit von gemeinsamen Strategien und koordiniertem Vorgehen, wie die
Beispiele des IKSR Hochwasser Aktionsplanes oder der Niederländisch-Deutsche
Arbeitsgruppe Hochwasser zeigen. Die Untersuchungen demonstrieren jedoch auch
Unterschieden zwischen den Ländern in institutionellen Strukturen, Sichtweise, Prioritäten und politischem Vorgehen, nicht zuletzt auf Grund einer unterschiedlichen
Risikosituation .
In den Niederlanden steht das Hochwassermanagment stark im politischen und gesellschaftlichen Fokus, bestimmt durch die nationale Regierung und mit der Priorität
und formalen Zusicherung von “Sicherheit” gegen Überflutung. Dies resultierte im
nationalen “Delta Program”, einer langfristigen Hochwasserschutzvision bis 2100
(und noch darüber hinaus), mit gesetzlich festgelegtem Budget und Sicherheitsnormen, sowie einer starken regionalen und lokalen Einbindung. Dank des Deutschen
Föderalismus fällt der Hochwasserschutz in Zuständigkeit die Bundesländer mit
schwachen nationalen Verantwortlichkeiten. Das führt zu unterschiedlichen Sicherheitsstrategien und –standards, Zersplitterung von Mitteln, Verlusten bei grenzüberschreitender Zusammenarbeit sowie Unsicherheiten bei operationalen Verantwortlichkeiten. Im Vergleich mit dem Niederländischen Vorgehen ist der Deutsche Planungshorizont vergleichsweise kurzfristig und mehr an einer Schadens-begrenzung
orientiert, wie beispielsweise durch Nutzungsbeschränkungen in Flussabschnitten
mit erhöhtem Überschwemmungsrisiko sowie der Förderung von Katastrophenmanagement und Selbst-verantwortlichkeit. Verzögerungen bei Investierungsprojekte
zeigen die Notwendigkeit für eine bessere Abstimmung der Ziele zwischen den verantwortlichen Akteuren und eine bessere Synchronisation der Projekte im Einzugsgebiet des Rheins.

Institutionelle “Rezepte” für ein Adaptives Co-management (ACM)
Vier institutionelle Elemente (“prescriptions”) stehen zentral im ACM Konzept und
werden in Kapitel 4 als Indikatoren benutzt, um die Anwendung und den Einfluss
von ACM im Hochwasserschutz am Rhein zu bewerten. Dies sind: eine “polycentrische Struktur”, d.h. die Verteilung von Verantwortlichkeiten über verschiedene Zentren (Länder, Gemeinden); eine “bio-regionale Vorgehensweise”, d.h. die Definition
des Flusseinzugsgebiets als administrative Verwaltungseinheit; die “Öffentlichsbeteiligung” (“participation”), d.h. die Beteiligung der Bürger an den Planungs- und Ent31
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scheidungsprozessen; eine “Experimentelle Vorgehensweise” mit dem Ziel, neue
Ideen und politische Optionen für den Hochwasserschutz zu entwickeln und zu testen.
Die Resultate zeigen, dass diese institutionellen Elemente substantiell angewendet werden im Übergangsprozess des Hochwassermanagement am Rhein. Die “Experimentelle Vorgehensweise” testet innovative Alternativen, neue Strategien und entwickelt ein neues politisches Vorgehen. Beispielhaft sind die LAWA Leitlinien für
einen zukunftsweisenden Hochwasserschutz und die Einführung einer nationalen
Hochwassergesetzgebung mit strengeren Regeln in der räumlichen Entwicklung und
im Landgebrauch sowie klaren Prozeduren für den Katastrophenschutz und der Zusammenarbeit zwischen den Bundesländern und Verwaltungen. Die “polycentrische
Struktur” ermöglicht eine individuelle Entwicklungen kreativer Ideen und Alternativen, angepasst an die jeweiligen Bedürfnisse der einzelnen Bundesländer. Dadurch
erweitert sich das innovative Potenzial des Hochwasserschutzes. Die Verteilung der
Verantwortlichkeiten über die verschiedenen Bundesländer und Instanzen führt aber
auch zu einer Reihe von Schwachpunkten, unter anderen bedingt durch schwache
oder zu komplexe Koordinations- und Kooperationformen. Genannt seien Defizite
im Zusammenspiel der Verwaltungsebenen und in der strategischen Beteiligung von
Städten und Gemeinden oder ein begrenzter Dialog zwischen den durch den Hochwasserschutz verbundenen politischen Sektoren (Raumplanung, Landgebrauch etc.).
Die “bio-regionale Vorgehensweise “ erkennt die Notwendigkeit, Wasser “grenzüberschreitend” zu bewirtschaften. Ein gutes Beispiel ist der Hochwasseraktionsplan
(FAP) des IKSR, der die einzelnen Projekte der Bundesländer am Rhein synchronisiert. Trotz allem bleiben auch hier der Souveränitätsgedanke und die Interessen der
einzelnen Rheinanlieger sichtbar und erschweren die Harmonisierung von Standards, den Austausch von Information und neuen Erkenntnissen, sowie deren praktische Umsetzung. Die Studie lässt die Vorteile einer intensiveren und frühzeitigeren” Beteiligung der Öffentlichkeit” in den Planungs- und Entscheidungsprozessen
erkennen, einschliesslich der Nutzung lokaler Kenntnisse und der Delegation von
Verantwortlichkeiten auf untergeordnete Verwaltungen. Als Beispiel seien die Retentionspolder Hördt und Ingelheim genannt. Die Untersuchungen zeigt aber auch,
dass diese “neue Art” von Beteiligung und “bottom-up”- Verwaltung noch nicht allgemeine Praxis ist.

Hochwasserschutz und die Risikowahrnehmung von Vertretern
der Kommunalverwaltung
Um den Einfluss der Risikowahrnehmung auf mögliche präventive Massnahmen in
der kommunalen Verwaltung zu untersuchen, wurde eine telefonische Umfrage entlang des Rheins und des Neckars durchgeführt unter 70 Städten und Gemeinden
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sowie 8 Deich- oder Flussverbänden. Die Resultate in Kapitel 5 zeigen, dass Hochwasser als die grösste Gefahr empfunden wird, noch vor Stürmen oder Industrieunfällen. 75% der befragten Amtsträger erklärten, dass ihre Gemeinde während der
letzten zwei Jahrzehnten durch ein grösseres Hochwasser getroffen war, mit einem
grösseren als erwarteten Schaden. Die Daten lassen auch erkennen, dass grössere Gemeinden sich besser vorbereitet fühlen, über mehr Mittel und Expertise verfügen,
ausserdem auch über eine höhere Risikowahrnehmung und ein grösseres Risikobewustsein. Die Umfrage weist zudem auf die komplexe Natur der Risikobewertung
hin, auf die unterschiedlichen Interpretationen von Risiko und das dann mögliche
präventive Verhalten. Zun einen die hohe Risikowahrnehmung und Besorgnis der
Umfrageteilnehmer sowie ihre ausdrückliche Forderung nach zusätzlichen Schutzmassnahmen (70-80%). Dies steht im Widerspruch zu der optimistischen Vorstellung, angemessen gegen zukünftige Fluereignisse vorbereitet zu sein (85%). Dieses
Ergebnis verlangt nach einem fundierteren Verständnis des lokalen Risikoniveaus
und des Bereitschaftsstatus, um daraus weitere Leitlinien für den präventiven Hochwasserschutz auf kommunaler Ebene zu entwickeln.

Empfehlungen für Politik und Forschung
Besseres Zusammenspiel, um der Fragmentierung im Hochwasserschutz
entgegenzuwirken
Die empirischen Daten lassen eine starke “Zerplitterung” des Deutschen Hochwasserschutzes entlang des Rheins erkennen, eine Fragmentierung zwischen verschiedenen Bundesländern und Verwaltungen, Sektoren und politischen und administrativen Ebenen. Das verlangt ein intensiveres Zusammenspiel der verantwortliche
Akteure, Sektoren (speziell der Raumplanung), Gemeinden und Interessenvertretern. Eine Überprüfung der traditioneller Verantwortlichkeiten und Prozeduren
könnte eine Diskussion anstossen über gemeinsame Interessen, Forderungen und
Ziele, um dadurch Kenntnisse und Mittel effizienter nutzen zu können. Speziell in
Flusseinzugsgebieten sollte über die institutionellen Strukturen nachgedacht werden:
über individuelle Interessen, Fragen der Souveränität und speziell über das Solidaritätsprinzip.
Neu-Formulierung (“Re-Framing”) des Hochwasserrisikos
Eine Neu-Formulierung des Hochwasserrisikos könnte zu einem besseren Verständnis bei den Verantwortlichen, den beteiligten Sektoren, aber auch bei der betroffenen
offentlichkeit beitragen und damit zu einer grösseren Bereitwilligkeit führen, den
“Hochwasserschutz” als eine gemeinsame, nationale Aufgabe anzuerkennen. Ein
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neuer “Risiko-Rahmen” sollte nicht die probalistische Beherrschung der möglichen
Gefahr (beispielsweise HQ100, ein statistisch alle 100 Jahre vorkommended Hochwasser) als Priorität sehen, sondern sich intersiver mit den Konsequenzen von Hochwasser befassen, mit Focus auf Vorsorge, Katastrophenschutz und Wiederaufbau.
Ein Konzentrieren auf den HQ100 Standard kommuniziert eine (über)-optimistische
Einschätzung der Sicherheit und “verlagert” das Risiko in eine unbestimmte Zukunft, ohne extreme Flutereignisse oder die lokalen Gegebenheiten in Rechnung zu
stellen. Das verlangt nach weiteren lokale Untersuchungen, zum Beispiel durch entsprechende Audits, um ein deutliches, objektives Bild des heutigen und zukünftigen
Sicherheitsstatus zu erhalten. Die Resultate können dann eine Diskussion einleiten,
zum Ersten, über die Rolle von Kommunen in der “Hochwasser-Sicheitskette” (Erhöhung des Risikobewusstsein, Landgebrauch, Vorbereitungen auf Krisensituationen), und zum Zweiten, über Möglichkeiten die Kapazität des kommunalen Hochwasserschutzes zu erhöhen durch ein aktiveres Engagement der Interessengruppen
und der lokalen Öffentlichkeit.
Rhein 2100 Programm
Die Planung des Hochwasserschutzes ist in Deutschland kurzfristig ausgelegt. Es
wird daher empfohlen, unter anderem den IKSR Hochwasser Aktionsplan zu überprüfen und ein zukunftsgerichtetes “Rhein 2100 Programm” zu erstellen, eine langfristige Vision über das Stromgebiet, mit gemeinsamen Zielen, rechtlichen Rahmenbedingungen und einem strategischen Plan bis 2100. Dies würde die Zeit schaffen für
die notwendigen Experimente, institutionellen Voraussetzungen und Anpassungen,
für die Planung, Investitionen und Durchführung der notwendigen Massnahmen.
Entsprechende kritische Schwellen, Entscheidungspunkte (“tipping points”) würden
definiert, um zu signalieren, wenn bestehende Strategien die gesetzten Sicherheitziele
möglicherweise nicht erfüllen. Modellversuche und “gaming”-Techniken können
helfen, um die Politik und die breite Öffentlichkeit aktiv mit einzubeziehen.
Weitere Forschungfragen
Weiter offen bleibt, inwieweit ein adaptives Co-Management (ACM) ein erfolgversprechendes Konzept ist und welche Rolle die mit ACM verbundenen Elemente
(“prescriptions”) in den nötigen Übergangsprozessen zu einem zukünftigen Hochwasserschutz spielen können. Weitere Forschung wird empfohlen , um den politischen Kontext und die Implikationen von angepassten institutionellen Voraussetzungen besser zu verstehen und um die spezifischen Einflüsse der “prescriptions”
präziser beurteilen zu können.
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Mehr wissenschaftliche Beachtung verdienen auch die unterschiedlichen Interpretationen des “Hochwasserrisikos”, mit dem Ziel, den Begriff das Risikos in den
mit Hochwasser verbundenen Sektoren und in der Öffentlichkeit besser zu definieren und etablieren. Empirische Untersuchungen werden empfohlen, um emotionale
und die kognitive Komponenten detaillierter zu studieren und ihren Zusammenhang
mit der Planung von präventive Massnahmen besser zu verstehen.
Die Studie weist ebenfall darauf hin, dass die Beteiligung der Öffentlichkeit und
Interessengruppen bei den ökologischen Fragen und den Übergangsprozessen im
Hochwasserschutz nur eine beschränkte Rolle spielte. Es wird daher empfohlen
Zweck, Umfang und Durchführung von Öffentlichbeteiligung weiter zu untersuchen
und die Balance von “Effizienz und Demokratie’ zu diskutieren. Möglickeiten sollten
eruiert werden, wie die Politik oder Verwaltung die Strategie- und Politikgestaltung
verbessern können und wie die Öffentlichkeit intensiver beteiligt werden kann bei
Planung und Entscheidung.
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1. Introduction
1.1. Flood Risk in Germany
In 2012, some 30 percent of worldwide reported losses due to extreme weather events
were attributed to floods. 202 major flood events occurred in just that year, causing
3,544 fatalities and a global loss of U$18.5 billion (Munich RE 2013a). In Europe,
flooding has caused loss of life and considerable damage as well, recording 820 fatalities and over US$59 billion of losses in the decade 2002-2011 (Munich RE 2013a). In
Germany over the last three decades, major floods occurred on the River Rhine (December 1993, January 1995), on the River Odra (July 1997, May 2010), on the Alpine
rivers and in the German part of the Danube basin (May 1999, August 2005) and
above all, the disastrous floods August 2002, June 2013 in the Elbe and Danube river
basins (Thieken et al. 2007, EEA 2010, Barredo 2007, 2009, Lünenbürger 2006, Hattermann et al. 2012, Munich Re 2013b, DKKV 2015).

NatCatSERVICE

Loss events in Germany 1980 – 2013
Overall losses from flood events
US$m

18,900

Overall losses (in 2013 values)*

10,505

*Losses adjusted
to inflation based
on country CPI

© 2014 Münchener Rückversicherungs-Gesellschaft, Geo Risks Research, NatCatSERVICE – As at February 2014

Figure 1.1. Overall losses (in US$ million) from flood events in Germany 1980 – 2013
(source Munich Re 2014)
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While the risk of fatalities in Germany has fortunately declined during the last decades, the reported trend of overall losses due to flooding shows a more complex
pattern (Petrow and Merz 2009, Munich Re 2014). Periods of relative calm alternate
with ‘peak years’ of major flood catastrophes with extensive economic damage and
societal disturbances, in particular the extremes in 2002 and 2013 with losses between
US$ 19 and 11 billion (Figure 1.1.).1 The damages caused by extreme events show that
protection from flooding can fail or are not properly designed, as they occur despite
years of measures. They also illustrate the pertinent uncertainties around flooding,
and the increasing losses - despite the major efforts and recent investments - indicate
deficits in the management of floods, where current policies focus predominantly on
lowering flood hazard through protection, and less on reducing consequences.

1.2. Multiple factors in flood risk
To gain a better understanding of causes and impacts of flooding, researchers have
suggested that flood risk should be studied as the product of the probability of the
flood hazard (i.e. the frequency and severity of flooding) and its impact or consequences (determined by the vulnerability and exposure of life and property) (e.g.
Merz et al. 2010, Feyen et al. 2012, Klijn et al. 2015). Following this definition, the
observed upwards trend of flood damages can be attributed to multiple factors (e.g.
DKKV 2003, 2015, Kundzewicz and Schellnhuber 2004, Kundzewicz 2012). Anthropogenic interventions, for example spatial development and land-use change, deforestation, river regulations, and soil surface sealing can decrease the water storage,
and increase peak discharges and thus the occurrence and higher impact of flood
events (Hoyois and Guhar-Sapir 2003, Von Haaren and Galler 2011, Vorogushyn
and Merz 2013). Expanding urbanization and industrialization in flood prone areas
will further increase the vulnerability of assets and people (Bouwer 2011, Te Linde et
al. 2012). In addition, possible changes in the climatic system (next to natural climate
variability) could cause shifts in the seasonal and regional circulation of precipitation
patterns, with more extreme, long-lasting precipitation and higher river discharges
with the corresponding consequences (Frei et al. 2006, Dankers and Feyen 2009,
Petrow and Merz 2009, Te Linde 2011, Feyen et al. 2012, Hattermann et al. 2012,
2014), and as recently observed in South-Eastern Germany (Nied et al. 2013, Munich
Re 2014). All these trends make attributing a rising flood risk to a single specific set
of factors a complex exercise and subject to uncertainty. However, there is scientific
consensus that ‘human factors’, such as the societal developments that cause increas-

1. Kreibich et al. (2014) reported similar but slightly different figures, and noted that the accuracy and reliability of damage data arising from natural hazards is generally associated with high uncertainties and issues of
definition; see also DKKV (2015).
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Figure 1.2. River Rhine and its River basin, with the German part in grey
(source: Te Linde et al. 2010).

ing exposure and value of capital at risk or anthropogenic interventions, are generally the predominant cause for current levels of flood damage, and are more important than climate change impacts (Kundzewicz 2012, Merz et al. 2010, Bouwer 2011,
Klijn et al. 2015). Furthermore, Kruse (2010) adds as another elements in the shortcomings of flood management policy both, the malfunctioning of responsible organisations and the low societal interest of the general public in dealing with floods.
To study in particular these institutional and societal aspects, this thesis uses the
Rhine basin as a case study to investigate the recent changes of flood policies and to
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identify the institutional barriers and opportunities in developing and implementing
sustainable flood management strategies. For this, the Rhine basin serves an interesting example with a mature and complex institutional regime and a broad experience
of river interventions, covenants and flood events (Bernhardt 2002, Dister 2002, Frijters and Leentvaar 2003, Witter et al. 2006). Almost two centuries of major river
engineering at the Upper Rhine, completed in 1977, led to a serious increase of the
flood risk downstream (Disse and Engel 2001, Overeem 2005, Te Linde et al. 2011),
making it imperative to reconsider the traditional flood protection concept.

1.3. The Rhine Basin
The Rhine forms an important river basin and is the busiest waterway in Western
Europe with some 200 million tons of freight traffic/year (CCNR 2013). The transport of goods and its infrastructural services has played an important role in the
industrial development of the German economy. The Rhine river originates in the
Swiss Alps and runs through Germany before it forms the Dutch Rhine Delta, and
ends in the North Sea after 1,235 kilometers (Figure 1.2.). The average discharge is
2,280 m³/s at the German Dutch border, with a minimum of 590 m³/s and a maximum up to 12,000 m³/s (Brenner et al. 2004, Pinter et al. 2006). Year round navigation is possible on a stretch of 880 km between Bale (Switzerland) and Rotterdam
(The Netherlands).
The Rhine flows through some of Europe’s most densely populated and economically most valuable regions. Nine countries (Italy, Switzerland, Liechtenstein, Austria,
Germany, France, Luxemburg, Belgium, Netherlands) share the river basin of approximately 200,000 km², with circa 50% of it located in Germany. Some 37 million
people live in German part of the basin and particularly in the industrial centers in
the Rhine-Neckar, Rhine-Main and Ruhr regions the flood prone areas are densely
populated, with the highest flood risk and potential damages (Figure 1.3). Besides
navigation, Rhine water is used inter alia for the production of drinking water, for
the disposal of wastewater and as a resources for industrial production and energy
generation. At the same time, the Rhine is a natural habitat and a region for recreation.
In Germany, the Rhine and its tributaries flow through numerous federal states
(‘Länder’: Baden-Wuerttemberg, Rhineland Palatinate, Hessen, North Rhine-Westphalia, Bavaria, Lower Saxony, Saarland, Thuringia), with different sub-jurisdictions
and each of them generally responsible for the water and land use policies. The consequence is a complex institutional landscape, which creates a particularly complicated institutional regime for flood management in the basin, and a strong need for
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effective national and international coordinating mechanisms. The International
Commission for the Protection of the Rhine (ICPR) for instance was founded to
provide such coordination at the international level. The ICPR oversees the “Rhine
2020” program with the following field of action: flood prevention (Action plan on
floods), water quality protection, ecosystem improvement and it supports the implementation of the European water directives (EC 2000, EC 2007). At the national
German level, the State Water Working Group (Länderarbeitsgruppe Wasser,
LAWA) and particularly for the German part of the Rhine, the Rhine River Basin
Community (Flussgebietsgemeinschaft Rhein, FGG-Rhein) have the task to harmonize policies and legislation across the federal states, and to represent the federal
states in the international arena.

Figure 1.3. Potential damage (a) and flood risk (b), aggregated to seven regions along the
Rhine (source: Te Linde et al. 2011)

At the regional level, coordination is provided by more local bodies such as the
Hochwassernotgemeinschaft e.V.,2 an association of 60 municipalities and NGOs
along the Upper and Middle part of the German Rhine, representing the local interests for a better flood prevention, or by the Dutch-German ‘Working Group Floods’
(Arbeitsgruppe Hochwasser), established after the extreme flood event of 1995 in

2. http://www.hochwassernotgemeinschaft-rhein.de
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order to develop joint flood protection policies in the Lower Rhine area and to intensify transboundary cooperation (Wiering et al. 2010).
Actions have been taken to mitigate floods and to re-establish design safety standards from ‘HQ200’3 at the Upper Rhine to ‘HQ500’ at the Lower Rhine, which
should allow the communities in the basin to cope with the equivalent of the largest
riverine floods of the 20th century (12,000 m³/s) (Becker 2009). After the catastrophic River Elbe flood in 2002 that brought to light persisting shortcomings in
the management of extreme flooding and in cross-border coordination, the German
government took action and institutionalized in 2005 the first national flood law, the
Flood Control Act (Gesetz für den vorbeugenden Hochwasserschutz, BMU 2005).
This composite law sets stricter rules for spatial development and building in flood
prone areas, disaster management and cooperation between the federal states and
forms the basis for the transposition of the EU Flood Directive and amendment of
the Federal Water Act (Wasserhaushaltsgesetz, BMU 2010) in 2010 (Becker 2009,
Hartmann 2013). However, the socio-economic developments and projected impacts
of climate change require additional efforts to prepare for future flood extremes,
particularly in the regions, where model calculations of future discharges indicate
major potential risks (Te Linde et al. 2011).

1.4. Adaptive Co-Management as a novel governance approach to
handle flood risks
Absolute safety against flooding is technically infeasible and economically unviable
and the extreme flood events of the last two decades underline once again the vulnerability and the possibility of ‘radical surprise’ (Kuhlicke 2009), even in a well-developed society as Germany. To better handle uncertainty and to enhance the adaptability of water management, research suggests novel governance approaches called
‘Adaptive Co-Management (ACM) or Adaptive Governance (AG)’ (see for example
Biswas 2004, Folke et al. 2005, Armitage et al. 2007, Pahl-Wostl et al. 2007b, Cooney
and Lang 2007, Molle 2008, WMO 2009, Huitema et al. 2009, Termeer et al. 2010,
Plummer 2009, 2012). A key tenet of such approaches is to build capacity to adapt
and to enhance flexibility by the emphasis on continuous social learning, by stimulating experiments to push innovation, by continuous monitoring of the outcomes of
policy-making and by the ability to revise management strategies in response to new
information. This requires flexible, collaborative governance structures and institutions that can guide actors behavior and facilitate the capability of society to learn

3. ‘HQ200’, for example, is the design standard to provide protection against flood levels that statistically
occurs once every 200 years.
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and adapt (Pahl-Wostl et al. 2007a. Armitage et al. 2011) or as Adger (2003: 33) points
out, ‘adaptive capacity is only potential until there are governance institutions that
make it realizable’.
To achieve the intended objective of a new adaptive co-management, not only
the presence of an appropriate institutional design (institutions and governance
structures) is essential but also an understanding of the current institutional configuration, into which the new policy is to be implemented (Theesfeld and Schleyer
2011). When existing institutional structures and procedures clash with new, desired
administrative arrangements and power configurations, the introduction of new
forms of governance and of legal and institutional adaptation can be a costly and
laborious process (Fischhendler and Heikkila 2010). In this respect, the flood management along the German Rhine basin offers an interesting case, where the entrenched institutional design and practices create illustrative tensions that can
influence the receptiveness towards the direction of a more adaptive flood management.

1.5. Challenges to implement Adaptive Co-Management
The wholesale introduction of a new adaptive co-management concept faces distinct
challenges, such as accountabilities across jurisdictions, administrative levels and
policy domains in the polycentric design of German flood management. In addition,
there are also issues of a juridified character of policy making and latent ambiguities
or doubts about priorities; the mismatch between jurisdictions and the ecological
and hydro-morphological characteristics in the river basin as the required administrative unit; the modest involvement of the public and the low acceptance of flood
prevention as a national task; the incomplete conceptualization and diverging perception of the flood risks. Below we revisit each of these themes.
1.5.1. Polycentric design
Polycentric structures are characterized by multiple governing authorities and centers of decision making at different scales that are formally independent of each
other (Ostrom 1999, 2010). In a polycentric system the lowest jurisdictional level
(communities, municipalities) is emphasized, and the opportunities for self-governance and local self-determination are considered of paramount interest (McGinnis
2005, Anderson and Ostrom 2008, Sovacool 2011, Mostert 2012). The polycentric design of the German federal structure gives sovereign jurisdiction over many water
related aspects to the federal states and its different administrative levels. Each federal state has the task to assess, document and reduce the risk of floods and to develop
the strategies and responding management plans within their jurisdiction. The dis43
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tricts and municipalities subsequently implement the measures and enforce spatial
planning decisions within the local context. The literature suggests a number of advantages of polycentric structures. For example, the division of tasks and self-organizing power at a lower jurisdictional level can promote a diversity in problem framing to come up with innovative alternatives and customized solutions. Opportunities
arise for extended networking, for gaining experience from different knowledge
sources, for building partnerships and inter-sectorial linkages and for providing the
‘safety net’ of redundancy. Actors have the advantage of mutual learning, to gain
from local knowledge and lower barriers for experimenting that may foster adaptive
management (Dietz et al. 2003, Ostrom 2005, Anderson and Ostrom 2008, Huitema
et al. 2009). However, the advantages of polycentric arrangements can only be
achieved if the federal and sectorial fragmentation is coupled with sufficient coordination capacity to orchestrate the different governmental levels and policy domains
with influence over decisions.
1.5.2. Fragmentation of responsibilities
The polycentric design implies a complex division of responsibilities between the
different administrative levels and policy domains related to flood management. It
demands a good deal of interplay, a concept introduced by Young (2002), to ensure
the required institutional efficacy. Problems of interplay are common and occur because individual institutional arrangements or actors do not consider interrelations
and impacts on related institutions and procedures (Moss 2007, Cash et al. 2006,
Vatn and Vedeld 2012). Vertical interplay is essential for the effective interaction
between or amongst regimes located at higher and lower levels along the jurisdictional scale, because the formal legal system in the federal states with complex examination and approval procedures complicates agreed, common action, particularly in
cases that require joint planning and decisions (Barzeley and Füchtner 2003, Moss
and Newig 2010). As concrete measures at the local level require the formal agreement of the regional or communal authorities, weak interplay between the administrative levels evokes opposition at the local level and between stakeholders with the
result of major delays or even refrainment to pursue planned risk reducing measures.
Effective horizontal interplay is needed between flood management and related policy domains such as spatial planning, environment, economy and agriculture to
eliminate policy fragmentation. Historically, flood protection has been managed
with the focus on safety through developing infrastructure, which implied little need
for collaboration with other policy sectors (Theesfeld and Schleyer 2011). The sector
specific legislation, the many different administrative entities (which can differ between the federal states) and policies with different objectives, actors constellations,
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areas of jurisdiction and time frames foster ‘pillarization’ and do not create favorable
conditions for cooperation and an integrated and coordinated approach (Samuels et
al. 2006, Bronstert et al. 2007, Von Haaren and Galler 2011). This applies particularly
in relation to spatial planning as a central actor in controlling the flood risk potential
and with the double obligation to identify and designate ‘more space for water’ (retention or natural inundation) and to restrict settlement activities in flood prone
areas (Monstadt and Moss 2008, Merz et al. 2010). Current legislation regulates land
use in areas at risk of flooding (Federal Flood Control Act of 2005, Federal Water Act
of 2010) and property developments in an ‘inundation area’4 are prohibited or subject to strict legal requirements (Petrow et al. 2006, Von Haren and Galler 2011,
Zimmerman 2011, Krieger 2013). However, restrictions of economic activities generally lead to endless discussions about the possible exceptions and conflicts of interest
are bound to occur between policy, administration and stakeholders.
1.5.3. Effective use of resources in the basin
A related challenge was posed by the German and European water legislation, when
the river basin was confirmed as the basic administrative unit and that flood governance would take place at that level (EC 2000, EC 2007, Helldorff 2014). Despite the
adoption of the national Flood Control Act (BMU 2005) and the revision of the
Federal Water Resources Act (WHG) (BMU 2010) to harmonize federal policies,5
the federal states retained their legislative and executive powers and continued to
determine the structure and substance of flood management within their territories
(Jänicke et al. 2001, Gunlicks 2005, Moss et al. 2009, Kruse 2010, Theefeld and
Schleyer 2011). This introduced the classic example of a ‘spatial misfit’, and what the
literature describes as a potential cause of institutional ineffectiveness (Young 2002,
Moss 2012, Vatn and Vedeld 2012). Ample empirical examples demonstrated shortcomings in exchange of knowledge, usage of local resources and disaster management across borders (Becker 2009). A lack of an extensive coordination can miss
efficient transboundary collaboration and synergies and may lead to complex issues
concerning for example up- and downstream problems or the question of solidarity
across jurisdictions. A cultural change in the regulatory philosophy and administrative tradition of federal state water management to a more negotiation- and partner-

4. An area outside the dikes and where flooding is statistically expected once every 100 years (the ‘HQ100’
reference standard).
5. Since the Federalism-Reform 2006 and the implementation of the EU legal requirements (WHG 2010,
Water Resources Act), the Federal Government can lay down national flood control regulations for example
land use restrictions but with omprehensive deviation competences of the Federal States. The authorities responsible for flood management are still part of the Federal States (Kruse 2010).
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ship-oriented version of governance across the flood and water related agencies is a
necessary opportunity to progress the polycentric concept in the basin. This is also a
political objective, because after each major flood event (as with the disastrous June
2013 floods6), policy makers proclaim the need for better communication and cooperation within and between the federal states, the administration and the affected
public (Von Haaren and Galler 2011).
1.5.4. Administrative inertia
A further challenge is presented by the reliance of German flood and water authorities on their regulative instruments and their tendency to be self contained. Compliance with ‘proven rules and hierarchies’, structure and firm routines foster a reluctance to adopt new forms of governance or substantial changes in policies and
procedures despite new insights and socio-ecological developments (Moss 2004,
Becker 2009, Moss and Huesker 2010, Rothstein et al. 2012). According to Theesfeld
and Schleyer (2011), the administrative bodies are still accustomed to a ‘commandand-control’ management style, formal modes of responsibilities, participation and
coordination. However, uncertainties as climate change and future socio-economic
requirements will require and introduce more flexible institutional arrangements
and actor behavior, new forms of gaining knowledge, of reflection and decision. To
overcome current blockages, it will impose additional demands on interplay and coordination across administrative borders (vertically and horizontally) and force flood
management authorities to consider innovative alternative strategies and partnerships and to adapt the daily working routines.
1.5.5. Latent participation
The EU legislation (EC 2007) demanded the active involvement of all interested parties in flood risk management, in the production, review and updating of the management plans and the related programs of measures. The expectation is that participation leads to better informed, more widely accepted decisions and thus more
effective policy delivery and planning. The uptake of expertise and information at
the operational level would be facilitated and the local knowledge, perspectives and
values of the stakeholders are better taken into account (Merz et al., 2010, Newig et
al. 2014). However, German administrative bodies are rather accustomed to standardized and formal procedures of participation in water management and as Moss
(2004) mentioned, they lack experience in participatory and cooperative forms of

6. Special Flood Conference of the Environmental Ministers in Berlin 2.9.2013.
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governance. The German Working Group on Water Issues of the Federal States and
the Federal Government (LAWA) developed guidelines (LAWA 2003, LAWA 2010a)
for the involvement of the ‘formal’ stakeholders (municipalities, recognized authorities) and on a case-by-case basis of other interested groups.
At the river basin level, the International Commission for the Protection of the
Rhine (IKSR) provides a discussion and information forum for interested officials,
experts, formal associations, environmental NGOs and organizes information and
communication for the public. At the federal state level, the procedures and actual
degree of public involvement vary in the different federal states from basic consultation to ‘bottom-up’ processes of specific multi-stakeholder forums (‘flood partnerships’) and associations,7 involving municipal representatives, local authorities, industry, NGOs and citizen initiatives (Newig et al. 2014). At the local level, the
involvement of the wider public is less well established and organized. Frequently, it
remains on the informative stage, sometimes due to a lack of public interest, restricting the real influence of local stakeholders and the general public in the planning and
decision process. On the other hand, insufficient information and incomprehension
can encourage massive, and then often emotional resistance against infrastructural
projects, even in the advanced stage, where individual citizens and other interest
groups are still entitled to legally intervene (Kampa et al. 2003, Neef 2009, Bruns
and Gee 2009, Newig et al. 2014). The results are major delays of retention measures
for example at the Rhine (Becker 2009) or at the Elbe during the 2013 flooding (Baldauf 2013). The research literature noticed a shift to a stronger focus on collaborative
governance and the delegation of responsibilities to the operational level, although
the execution and intensity vary between the federal states and responsible authorities (Moss et al. 2009, Becker 2009, Merz and Heintz 2013, Newig et al. 2014). However, empirical evidence suggests that given the broad guidelines of the EU Directive,
flood managers tend not to generally mobilize the resources necessary for active
public and stakeholder involvement (Kjellgren 2013). Thus, the challenge persists
that participation in practice remains limited and not fully exploited.
1.5.6. Conceptualization of future flood risk
A particular challenge in the shift from the traditional, technical oriented safety provision towards adaptive flood management is the requirement to reconsider the notion of ‘risk’ and its conceptualization (Rothstein et al. 2012). German flood policy
aims to providing similar safety to her population through the HQ standards, in

7. www.hochwassernotgemeinschaft-rhein.de.
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particular, through the ‘HQ 100’ standard, which is the discharge level of a statistical
100 years flood event. This however puts a focus on the hazard component of risk,
without taken into account the potential negative consequences as the second factor
in the risk equation (Krieger 2013).
Furthermore, the time horizon of the running flood risk programs in the Rhine basin
assumes completion between 2015 and 2020. However, the present monitoring results already suggest safety deficits and the need for further management measures,
particularly with regard to potential climate change impacts. The definition of a long
term program is necessary, and a start has been made with the recently introduced
‘National Flood Protection program’ (BMU 2014).8 The lack of a ’50 -100 year program’ and the fact that the decision makers in the different related policy domains
operate in any case at diverging time scales, complicates agreed problem definitions
and a shared future vision.
1.5.7. Flood risk perception
Another challenge is the role of flood risk perception and the role it plays in motivating behaviour. The perception of risk, defined as the intuitive judgments in the
context of limited and uncertain information (Slovic 1987), has become an important topic to policy makers as an important factor in deciding how to assess flood
vulnerability and preparedness and how to approach the flood consequences (Bradford et al. 2012, Bubeck 2013, Becker et al. 2013, Birkholz et al. 2014). As risk perception is context dependent, the different actors involved in managing flood risk may
decide and prioritize safety and risk issues very differently (Birkholz et al. 2014).
Experience shows that risk perception and political attention become less after longer periods without flooding. This is often combined with or even reinforced by the
trust on public responsibility and help, with the result of a lower level of preparedness and underestimation of vulnerability (Huber 2004, Wagner 2006, Bradford et
al. 2012). Messner and Meyer (2006) suggest even an above average level of flood
damage for regions with low levels of flood risk perception. The general public, but
also municipalities at the operational level, show deficits in interpreting and handling of flood risk, as decision makers and experts have noticed (DKKV 2003, IKSR
2013b). They urge for more practical risk information such as the dissemination of
hazards and risk maps, for target-group orientated communication, for awareness
processes such as audits and benchmarking for municipalities (DWA 2013) and for
multi-disciplinary involvement such as flood partnerships (Juepner 2010). A typical

8. www.bmub.bund.
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challenge lies in the steady and trustful cooperation between those at risk, stakeholders and competent authorities to overcome conflicts of interest through discussion and social consensus and to understand their responsibilities and perform their
role.

1.6. Thesis goal and Research questions
The goal of this thesis is to assess the political changes and progress of German flood
management during the last four decades and the lessons we can draw from this for
anticipating future changes. The focus is on the role of institutions. We understand
institutions as a widely understood set of rules, norms or strategies that structure
social interactions and both enable and constrain actors behavior. They may be formally described in a written form of a law, policy or procedure, or they may emerge
informally as cultural norms, operating practices or habits (Polski and Ostrom 1999).
Our aim is to learn more about how institutions cope with the challenges of the
transition in flood management and how they foster the introduction of new management concepts as adaptive co-management (ACM) while reducing the vulnerability of the society. This goal will be achieved by addressing the following research
questions:
1. Which institutional changes in German flood management have happened over
the last decades, and can particular drivers be identified, responsible for performing these changes?
2. Did the institutional changes observed result in a new and common basin-wide
flood management paradigm?
3. To what degree have institutional prescriptions of ACM been followed in the
German part of the Rhine basin?
4. Did flood risk perception affect the preparedness and capability of municipalities
to cope with future floods?

1.7. Methodology
Apart from a large literature review, empirical data were collected between 2007 and
2011 based on 38 interviews, 3 workshops as part of two projects ACER9 (climate

9. ACER (Adaptive Capacity to Extreme Events in the Rhine basin) is a project to identifying how long-term
developments such as climate change, and socio-economic and policy developments influence water management in the Rhine basin. http://www.adaptation.nl.
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change spatial planning program) and EU FP6 NeWater.10 The interviews were held
with officials responsible for flood management at ministerial and local administrative levels and with flood experts from academia, citizen initiatives and NGOs to
analyze the changes in flood management in the German part of the Rhine basin
over the last four decades. The questions covered possible triggers of change (focusing events, such as major floods; political crisis; and change agents, such as policy
entrepreneurs), as well as the values and shortcomings of new concepts and strategies, the current state of flood management and future challenges. In the workshops,
information was exchanged on climate-hydrological ‘Rhine-models’ that led to basin-wide socio-economic scenarios for the year 2050, together with potential adaptation strategies for management or for interventions in the physical situation. In addition, a telephone survey was conducted with 80 public officials from municipalities,
river or dike associations and NGOs, to assess their flood risk perception and coping
ability at the local level in the present day and in the future. More detailed results of
this empirical research can be found in Becker (2009), Te Linde et al. (2012) and
Becker et al. (2013). Several theoretical frameworks were used to analyse and interpret the empirical information, such as an agency based framework for transition in
chapter 2 and 4, and a more specific application of the adaptive co-management
concept in chapter 4, a model proposed by Dieperink (1997) to study and resolve
barriers that hamper the development of an effective, transboundary river basin regime in chapter 3 and a socio-psychological framework to investigate risk perception
and intention for preventive action in chapter 5.

1.8. Thesis outline
Each chapter is based on a scientific paper that together constitute this Thesis. Figure
1.3. shows a schematic representation of the chapters of the thesis, and how they are
related. The vertical axis indicates the spatial scale context of flood management
issues from a municipal risk perception to different perspectives of transboundary
flood management in the river basin. The horizontal scale exemplifies an institutional learning curve in the direction of a more adaptive form of (co)-management.
– Chapter 2 gives an overview of the historical transitions in flood management in
the German Rhine basin. Furthermore, the drivers of change in flood risk man-

10. NeWater (New approaches of Adaptive Water Management under Uncertainty) studied and fostered
Adaptive Integrated Water Resources Management (AWM) as a concept guiding theory and practice in 7 case
study basins with 37 project partners from Europe, Africa and Central-Asia. http://www.newater.uni-osnabrueck.de.
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agement, the strategies and the institutional impacts are discussed including the
level of completion of the transition (see research question 1).
– Chapter 3 elaborates on the issue of flood management onto the international
level. The barriers of transboundary cooperation between e.g. The Netherlands
and Germany are examined, and opportunities for improvement are suggested
(see research question 2).
– Chapter 4 examines institutional prescriptions that are according to the literature
central to adaptive co-management (ACM) and may provide an opportunity for
flood management to better cope with the inherent complexity and uncertainty of
future challenges such as climate change and socio-economic developments (see
research question 3).

Figure 1.4. Thesis chapters as organized along the geographical scale and the institutional
scale dimension as the study focuses on.

– Chapter 5 presents a survey conducted among officials from municipalities along
the Rhine, to assess to what extend risk perception affects the preparedness and
capability at the local level to cope with future flood events (see research question
4).
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– Chapter 6 Summarizes the findings of the previous chapters in answering the
four research questions, and draws overall conclusions and recommendations for
further research.
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2 Germany: transitions in flood
management in the Rhine basin*
Abstract
Almost two centuries of human interventions at the Upper Rhine to adapt the river
systems to led to a serious increase of the flood risk and potential damage downstream. In 1982, the two riparian countries, Germany and France, agreed to re-establish the former protection level against a once-in-200-years flood, with Germany
taking most of the workload. This can be considered as the starting point for the
transition in flood management from a traditional, engineered safety discourse to a
holistic, precautionary flood management policy in Germany with an ecological risk
perspective. Considering as well the ecological aspects and socio-economic consequences, alternative flood management concepts were developed, for example combining hazard reduction with flood plain restoration (‘more room for water’) or introducing the ideas of precaution, damage minimization and individual selfresponsibility. The new concepts achieved the political acceptance and social goodwill, and could be consolidated and in the end legally institutionalized at the national
level. Apart from the institutional elements overarching drivers and triggers such as
new discourses, major flood events and in particular leading change actors or ‘policy
entrepreneurs’ were necessary to initiate, support and implement the policy changes.
A number of factors and possibilities are suggested to achieve completion of the
transition such as a longer term horizon of flood management, a more effective interplay and cooperation among a range of actors and levels of governance and, most
importantly, the political will to take action and follow a common vision.

* This chapter is based on: Becker, G. 2009. Germany: Transitions in flood management in the Rhine basin.
pp. 325 – 348. In: Huitema, D., and S. Meijerink (eds.). 2009. Water policy entrepreneurs. A research companion
to water transitions around the globe. Edward Elgar Publishing, Cheltenham, UK.
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2.1. Introduction
The River Rhine is the third-largest river (1320 km) in Europe and the region’s busiest and economically most important international waterway. Its basin features major industrial and urban development (Overeem, 2005; Koordinierungskomitee
Rhein, 2005). The Rhine offers a particularly interesting set of cases for examination
of the transition in German flood management, since they incorporate several important aspects, including: renewed flood safety issues caused by continuous human
intervention; a high degree of institutional complexity in the basin1 accompanying
socio-ecological aspects; and the concurrent beginning of new environmental and
democratic discourses in the 1960s and 1970s (Blatter, 1994; Tittizer and Krebs, 1996;
Dieperink, 1997, 2000; Coic, 2002; Frijters and Leentvaar, 2003; Dombrowsky and
Hollander, 2004; Becker et al., 2007; Nienhuis, 2008; Mostert, 2009).
One hundred and fifty years of human intervention to adapt the water and river
systems of the Upper Rhine to different user functions had serious, even critical consequences for the ecological and hydro-morphological resilience of the river system.
The loss of 75 per cent of floodplains between 1817 and 1928 and, particularly, of
another 130 km² (13 per cent) between 1957 and 1970 significantly increased flood
risk2 and the potential for related damage3 downstream (Hochwasserschutzkonzept
Köln, 1996). In 1968 the International Commission for Research on Floods of the
River Rhine (HSK)4 was established to investigate the history and background of
flooding of the Upper Rhine. Based on the final report of the commission in 1978
and the recommendation to provide a storage volume of 220 million m³ to re-establish the former, pre-1957, flood protection against a 200-year flood, the riparian

1. The basin comprises nine countries: Switzerland, Austria, Germany, France, the Netherlands, Luxembourg, Belgium, Italia, Liechtenstein and eight German federal states: Baden Wuerttemberg (B-W), RhinelandPalatinate (R-Pf), Hesse (HE), North Rhine-Westphalia (NRW), Bavaria (BA), Lower Saxonia (SAX), Thuringia
(THU) and Saarland (SA).
2. The probability of peak floods increased from once every 200 years to once every 50–60 years and the
running time of the flood wave from Bale to Karlsruhe reduced from 64 hours to 23 hours.
3. The consequences of a 200-year flood in the three Lander (B-W, R-Pf, HE) would be disastrous: between
Iffezheim and Bingen some 2000 km3 with 95 cities and communities and a population of 700 000 would be at
risk; the potential economic damage has been estimated above €6.5 billion (IKSR).
4. The Hochwasser-Studien-Kommission (HSK) was established in 1968 on the initiative of B-W with experts from Germany, Austria, France and Switzerland to quantify the increased flood risk downstream as far as
Worms. In the final version of the report (1978), the HSK recommended measures to reclaim more flood space
for the river: special operation of the power stations, using the former Rhine bed for discharge; three adjustable
retention weirs; and controlled retention polders.
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countries, Germany and France, came to a formal agreement5 in 1982 to restore the
original safety standards (Disse and Engel, 2001). Although basically designed as a
hydrological compensation project, the agreement proved to be the starting point
for the transition to a new flood management policy in Germany (Bernhardt, 2002;
Dister, 2002).
The German federal arrangement does not facilitate such transitions as it is characterized by a polycentric administrative structure, with a high degree of interdependence of federal and state (Land) governmental levels and of political and policy
interconnection (Politikverflechtung) (Janicke et al., 2001; Gunlicks, 2005). Legal
framing power exists mainly at the national level, while the power of policy application and implementation in most areas, including water, agriculture and spatial development, lies with the federal states and at their lower administrative levels. This
institutional setting fosters individual policy developments in the federal states
(Länder) and promotes equifinality, or in other words, follows the principle that in
open systems a given end state can be reached by many potential means.
In effect many different perspectives, ideas and interests are accommodated and produce similar outcomes conducive to consolidation (Broschek, 2007). The distribution of power and the frequent incongruence of decision structure and problem
structure complicate coordination and require a considerable amount of both vertical and horizontal cooperation (Mayntz, 1999; Gunlicks, 2005). The interrelationship
among federal, regional and local levels, and the strict legal system and bureaucracy,
make political change difficult particularly in the case of interaction problems (problems that require joint planning and decisions)(Wieland, 1998; Barzelay and Fuchtner, 2003).
The cases studied reflect such developments and interrelationships between levels. In
line with their devolved responsibility for flood protection, transition was initiated in
the major Lander along the Rhine (Figure 2.1.). First in the Upper Rhine in BadenWuerttemberg (B-W), Rhineland-Palentina (R-Pf) and Hesse (HE) and at a later
stage, independently, in North Rhine-Westphalia (NRW) in the Lower Rhine area.
Policy changes were initiated and endorsed, first separately and at a later stage as a
consolidated national and basin-wide regime, but with responsibility for implementation remaining at the Länder level.

5. In a number of conventions and supplementary agreements, France and Germany regulated rights and
future water management developments along the Upper Rhine. For further details see www.untreaty.un.org,
accessed June 2008.
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Figure 2.1. The Rhine basin and the main German riparian federal states (Länder)

Each of the Länder provides a case study for examination of the arrangements made
for the change in Germany from a traditional, technocratic safety discourse in flood
management to one based on an ecological risk perspective. We provide a description of the individual approaches, showing how they hold in common a more integrated consideration of the interlinked socio-ecological system and its non-linear
processes full of uncertainty. We show how a new cross-boundary policy came to be
institutionalized and the difficulties in implementing the new concept.
This chapter analyses the transition process – the path to policy adoption and implementation and how this was created – and describes the specific concepts developed
in the different Länder concerned. The focus is particularly on key actors, who promoted the changes and on their strategies. The empirical data supporting the analy-
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sis have been collected from scientific literature, political documents and numerous
interviews with flood experts, scientists and political officials along the Rhine.6

2.2. Preparing the system for change
2.2.1. Introduction
Three general and defining aspects had a major influence on the transition and its
course. These comprised: the federal structure and the power distribution in German
water management; the administrative authorities and their respective actors (Box
2.1.); and the mandate of the HSK and the recommendations of the 1978 report.
In 1982, the governments of France and Germany concluded a binding agreement to
re-establish flood safety standards for the Upper Rhine based on the findings of the
HSK report. Under Germany’s federal system, the German government had first to
negotiate formal agreements with the three Upper Rhine Länder concerned, B-W, RPf and HE. This instituted a framework for the distribution of obligations that would
arise from the bi-national accord. The individual Länder would be responsible for
the design and planning of their respective part of the project. B-W and R-Pf committed to provide additional retention space as proposed by the HSK study, whereas
HE would play a passive role, hiding behind the bilateral and national agreements
that entailed only financial contributions to the project.7
In the Lower Rhine area, NRW developed its own new flood protection strategy
during the mid-1980s, independently of the Upper Rhine activities although with similar objectives for improvement of the hydrological resilience of the river, rather
than the previous emphasis on protection of human structures and activities at the
expense of the health of the river and the attendant benefits to human society. The
different institutional structures in the autonomous states allowed a different framing
of the problems in each Land according to the particular situation and local requirements. This produced individualized promotion of political change in each state,
which added various elements to the general ‘more room for the water’ proposition.

6. A more detailed list and minutes of the interviews are available from the author.
7. One argument was that the origin of the flood problem was not caused within Hessian borders and that
the adjacent position of HE to the Rhine above Worms is minor. The current spending amounts to some €40
million.
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Box 2.1. Institutional aspects of German water management
The responsibility of the main water resource management tasks, such as like water supply, waste
water disposal, flood management and so on, are located at the Federal States (Länder) level (UBA
2010). At the national level the legislation is formulated and some specific overarching tasks are
exercised, such as navigation, environmental aspects and water-related international relations (Krämer, 1999, Jänicke et al., 2001, Winnegge and Maurer, 2002). The Länder in turn interpret and implement the framework legislation into State Water Acts (Landeswassergesetz) and formulate their policies and objectives accordingly. In most Federal States, water resource management is integrated in
the general administration:
1. The Supreme Water Authority, predominantly within the Ministry for the Environmental functions, sets the basic policies and makes the strategic decisions and is in charge of superior administrative procedures and control, supported by technical expert agencies (State Environment Agency,
Landesumweltämter).
2. The Upper Water Authority, usually the Regional government (B-W: Regierungs-präsidium, NRW:
Bezirksregierung, R-Pf: Struktur und Genehmigungsdirektionen), is responsible for the planning and
implementation of procedures and projects.
3. The Lower Water Authority, normally the District government (Landratsamt) or major cities including their technical authorities, executes the permitting and licensing procedures, monitoring local implementation and gives technical advice for local implementation.
4. The municipalities (Kommunen) are responsible for water supply and wastewater discharge with a
certain freedom of organization ranging from municipal agencies and river associations to private
companies. In most Länder they are also in charge of the local flood protection whereas at the Lower
Rhine (North Rhine-Westphalia) specific associations (dike associations) assume this task.
The recent administrative reforms (Verwaltungsreform, R-Pf 2000, B-W 2005, NRW 2007) integrated
regional license, control and expert functions into the Upper Water Authorities.
In 1956 the State Water Working Group (LAWA, Länderarbeitsgruppe Wasser) was established to
harmonize policies and legislation across the Federal States and to coordinate their participation on
the international level, for example, in the formulation and implementation of EU legislation.
Floods are seen as natural disasters and the government is usually not legally liable for the damage
but requires and promotes private provision. However, after major floods, public pressure on governments may urge ex post (partial) compensation out of public budgets as happened after the 2002 Elbe
flood disaster, just before national elections, totaling over 10 billion euros. The opportunity to insure
against flood risk has not been used frequently, although such systems are available (Bouwer et al.,
2007).
All major construction projects have to run through a planning approval procedure (and a required
land use planning procedure and environmental impact assessment), during which communities,
stakeholders and the general public have the opportunity to comment or raise objections. The planning approval decision can be challenged at court. This provides a strong power base for lower water
authorities and municipalities (Lindblom and Viehhauser 2007).
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In B-W the task was framed as an ecological problem, with restoration of floodplains
and riparian forest as complementary components, and included an emphasis on
hazard reduction. R-Pf and NRW took a more socio-economic standpoint, treating
flood protection as a precautionary risk management task in the former Land and
integrating flood prevention, navigation and ecological measures in the latter.
Major flood protection projects and concepts have their origin in the Upper Water
Administrations of the Länder, which fall under the authority of the state ministry
responsible for water management (Box 2.1.). Their technical experts were the main
initiators, transmitters of new knowledge and project managers. In all cases, members of the technical administration in each of the Länder could be identified as main
drivers of change, but given the individual context in each Land and the rigid overall
regulatory system, these policy entrepreneurs needed specific characteristics to be
successful. Fresh from university, placed in a newly established administrative office
(B-W), specific departments (R-Pf) (created as a result of the 1982 agreement) or a
special agency (NRW), they took up and processed the new holistic environmental
spirit of the time.8 They were keen on multidisciplinary cooperation rather than
afraid of it. Nor were they blinkered by traditional routines and old-hand experience.
Open-minded, they incorporated and transferred broader and new scientific knowledge. Their enthusiasm enhanced the prospects for innovative alternatives, although
initially their relatively low position in the hierarchy was an obstacle to their aim to
persuade traditional-minded superiors or to engage political decision-makers.
A third and inviting aspect of the transition was inherent in the HSK report in the
form of its focus on ‘more room for the water’. The reputation and international
weight of the epistemic community of the HSK helped to establish this new idea in
the political arena. From the very beginning, however, the actual measures recommended by the HSK had contained a number of weaknesses that did not fully align
with the concept of providing space for water. This made them impossible to implement as originally proposed, for technical as well as ecological and legal reasons, and
also for societal ones:9
1. The HSK study was conducted as a compensation project with a merely technical
approach. It proposed storing as much water as possible in the smallest possible
space. The resulting maximum storage height of 9–10 meters in case of a major
flood made the original water storage options technically infeasible and outside
the requirements of (future) ecological legislation.

8. Interview with the Director of the Auen Institute and the former President of the R-Pf State Environment
Agency.
9. Interview with the Director of the Auen Institute.
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2. The hydrological focus overlooked the socio-ecologic system aspects. It prevented
tighter links with related domains like agriculture, spatial planning and ecology,
and it blocked a more integrated approach of flood protection and risk reduction.
These limitations and poorly conceived components of the programme would
not be acceptable to the local officials and the public.
3. The HSK study investigated only the effects and possible measures downstream
as far as Worms rather than considering a consolidated basin-wide approach.10
This precluded the integration of flood protection for the Lower Rhine (NRW) as
well as synergies in the fields of planning, monitoring, learning and implementation support among the Länder.
The policy entrepreneurs, however, interpreted the deficiencies as triggers of transition rather than barriers, seeing an opportunity to review traditional routines, present new ideas and consider individual approaches in view of local situations and
conditions.
2.2.2. Baden-Wuerttemberg (B-W)
As the major origin of the problem and the Land with the largest workload under the
1982 agreement, B-W was the first to take on its obligation to create additional retention space and established in 1983 a new technical administration agency, the Neubauleitung Hochwasser-schutz Oberrhein (Upper Rhine Flood Damage Supervisory
Office, NHO), to implement the programme. The technocratic flood protection discourse based on hydrology was still widespread within the water administrations of
the Länder, while the general attitude of the political decision-makers was quite passive, mindful of potential opposition from municipalities and other stakeholders. As
a result, the unstated mandate became: ‘Do something, but not too much.’ The
NHO, however, with its young, amenable water engineers, was keen to accept the
new challenges.11
Meanwhile, the new environmental discourse had arrived, marked and moved forward by the EU’s introduction of the Environmental Impact Assessment (EIA) Directive12 for application to all major construction. The NHO anticipated additional

10. Subsequent expert groups quantified the flood conditions further downw the Rhine: HSG Worms-Kaub
1985 (Dister, 2002); HSG Kaub-Rolandswerth 1993 (Hochwasserschutzkonzept Köln, 1996; Meuser, 2006); HSG
NRW 2002 (www.lanuv.nrw.de); DE-NL HW AG (Lammersen, 2004).
11. Interview with the Director of the Auen Institute.
12. The European Environmental Impact Assessment Directive was introduced in 1985 and amended in Germany in 1997; www.ec.europa.eu/environment/eia/home.htm, accessed November 2008.
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ecological demands during the multiyear implementation phase of the 1982 agreement and decided to carry out EIAs (the first in Germany) at three planned retention
sites in order to avoid any future surprises. The EIAs and experience with test flooding of the retention area at Altenheim confirmed the necessity for additional storage
space if they were to meet the technical and ecological targets. However, additional
locations were a major deviation from the original planning and required new political decisions.
Faced with this dilemma, the NHO started building a coalition by looking simultaneously for external complementary environmental expertise and a highly respected
partner to help it gain societal and political support in strongly pro-environmental
times in Germany. The search for both ended at the World Wide Fund for Nature
(WWF) and with Professor Emil Dister, the Founding Director of the Auen Institute
on Floodplains Ecology.13 He became the independent academic adviser to the NHO,
which asked him to co-develop a new, revised planning concept that would re-establish the original flood protection standard of 1957 between Iffezheim and Mannheim
and complement the technical programme with ecological objectives, including the
restoration of alluvial floodplains and habitats, and the incorporation of the new
concept of ecological flooding.14
The building of the partnership between academia and the NHO also signaled as in
traditional practice by the technical administrators in the form of shared leadership
of the project. Rather than staying locked into the technocratic safety discourse, the
multidisciplinary partnership became able to initiate and promote the major shift
towards an integrated ‘system-ecology’ discourse. In addition, Professor Dister’s special relations with high-level politics served as a major driving force for change. He
used the international successes and reputation of the WWF and public respect for
the Auen Institute as the door-opener to the political decision-making level. Most
significantly, Dister could take on the task of proposing the new concept with the
necessary emphasis to the relevant minister.15 Such an opportunity would not have

13. The WWF, and Professor Dister as an independent academic adviser, were already involved in the early
1980s in several international activities to protect or restore endangered alluvial forests and riparian wetlands
also at the Upper Rhine.The successes and the recognized importance of the river line landscape prompted the
WWF to hasten the progress of the foundation of a specific research institution that was established in 1985 at
the Auen Institute (Institute for Floodplains Ecology) in Rastatt with Professor Dister as its founding director.
See www.auen.uni-karlsruhe.de, accessed November 2008.
14. Controlled flood storage areas (retention polders), which are only operated in flood situations, must be
regularly flooded to restore and maintain dynamic habitats (ecological flooding). See, for example, www. forwara.org, www.auen-uni-karlsuhe.de, accessed November 2008.
15. Gerhardt Weiser, 1976–96: Minister of Agriculture, Forestry and Environment.
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arisen to the same degree for the NHO alone due to traditional, hierarchical ties and
the lack of political weight. The minister in turn could use the independent scientific
expertise and reputation of academia and recognition by the environmental movement of the WWF as an upstanding and effective non-governmental organization
(NGO) as powerful arguments to promote the ecological aspects of the NHO programme to the general public and to support its extension at the local level.
2.2.3. Rhineland-Palentina (R-Pf)
R-Pf approached the flood protection issue from a more socio-economic and participatory angle. A first, ‘conventional’, plan to provide the main part of the retention
volume at two sites (Hördt, Neupotz) failed due to strong local opposition, negative
environmental expert reports (Hördt: 1986, 1990) and rejection by the district
government (Neupotz). The planning process had to restart in order to regain the
goodwill of the local people, which had been lost as a consequence of the first ‘topdown’ initiatives by the authorities. In 1988, the R-Pf technical administration commissioned a multidisciplinary expert group that included environmental NGOs to
conduct a spatial assessment study of potential retention sites. Based on the final
report (1992) and after intensive dialogue (within an ‘open planning’ process) with
the related communities and associations, the state government decided to designate
ten retention sites16 – partly as recommended by the study and partly to achieve
political acceptability (Meuser, 2006).
An increasing appreciation of environmental and cultural values by the general public together with scepticism regarding major construction projects, however,
prompted the responsible technical experts in the R-Pf Ministry for Environment
and Forestry to adopt a more comprehensive approach to flood protection and a
fundamental reconsideration of its tasks and responsibilities.17 The starting point
came with discussion about the correct application of cost–benefit calculations for
flood protection measures: ‘Which damage data should be used – the potential damage in front of the dikes or this combined with the potential damage behind the
dikes?’ This question immediately introduced probabilities of disaster and the uncertainty of natural events, the involvement of multiple causes and the possibility of

16. R-Pf agreed originally to provide a floodwater storage volume of 44 million m3 plus reserves of 7 million
m³ to account for future decision processes in the course of more detailed planning. The actual planned volume
amounts to almost 65 million m³. Also in R-Pf a special construction office (NGO R-PF, Neubaugruppe Hochwasserschutz Oberrhein) was in 1990 given the task to design, plan and implement the retention programme.
17. Interview with the former President of the R-Pf State Environment Agency and with the Director of the
Auen Institute.
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multiple countermeasures. It raised further questions on a range of topics: resilience
and damage minimization; damage values – their objectivity and their dependence
on precautionary measures; utilization; conflicts of scale; responsibilities; divergent
perceptions between the strategic and local levels; and of solidarity issues between
the up- and downstream partners. The provision of retention polders or floodplain
restoration no longer seemed like the final social and sustainable solution. Flood
protection – traditionally the task of hydrological engineers – had to be redefined,
and the socio-economic dimension had to be added to address the multicause nature
of flood issues. Within the R-Pf technical administration, the idea of risk (defined as
the probability of an event multiplied by its consequences) was articulated, including
the social aspect, where a certain share of responsibility for risk limitation is assigned
to society as cause as well as victim of floods.18
Dr. Karl Heinz Rother, head of the Department of Water Management in the R-Pf
Ministry of the Environment and Forestry, authored a concept paper that did not
stop at hazard (as did the flood protection measures in B-W). The paper introduced
the idea of precaution and covered the issues of flooding consequences and damage
minimization at different spatial scales. It included flood management and restoration of the rural water net (later implemented as the ‘Action Blue’ programme19),
technical flood protection measures along the Rhine and at the local level, and
further precautionary measures like land use restriction, emergency services and risk
mapping as well as provisions for individual precautionary behaviour. The new approach represented a paradigm change from the former ‘public safety promise’ to a
socio-ecological system perspective as a key focus of a new risk discourse. Thus the
case of R-Pf shows how the adoption of the new ideas was accelerated by a fortunate
constellation of circumstances, including: an assertive, expert team within the administration, capable of identifying the important elements of flood risk management and addressing them in consistent and conclusive proposals; and a receptive
minister20 open to convincing and well-argued propositions. Both the experts and
the minister viewed the new approach as cutting edge and in alignment with the RPf running retention programme. To the technical administration team, the ecologi-

18. Interview with the former President of the R-Pf State Environment Agency and with a departmental head
of the R-Pf Environmental ministry.
19. Action Blue (Aktion Blau) was launched in 1994 as a programme to renaturalize home waters in term of
quality, habitat and natural flood protection. As a communication tool to interest the public and particularly
young people, so-called ‘good parenthood’ (Patenschaften) for local river segments were offered to schools,
clubs and so on, www.wasser.rlp.de, accessed November 2008.
20. Klaudia Martini, 1991–2001: Minister for Environment and Forestry in R-Pf.
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cal risk management discourse represented a positive summary of their expertise and
achievements. For the minister, it vindicated her political action and foresight.
2.2.4. Hesse (HE)
In the Land of Hesse also a proposal was made to integrate flood protection and
nature restoration with a major retention polder near Trebur.21 However HE serves
as an example of transition hampered by political change and individual ambition,
disregarded hierarchies, poor process coordination and poor communication.22
After the state election of 1991 the two new ministers23 responsible for the environment (including water) and agriculture (including nature) respectively were concerned to build their political reputation. The political situation at the time was delicate. Both ministers hesitated to go public with a firm retention, protection and
restoration proposal. An accidental and uncoordinated publication of the plans provoked vehement resistance from local municipalities, industry and citizens, who
were taken by surprise and felt offended by the violation of the institutional information and consultation rules. It became very easy for a well-organized and experienced
(through successful campaigns against major construction projects) local opposition
to find sufficient counterarguments, such as the fact that the Upper Rhine flood
problem did not originate in HE, that political pressure to protect specific sites of
major economic value was low, and that an acceptable alternative was available of
increasing the height of existing dikes. The responsible minister followed the local
mood and turned down the application for a polder at Trebur. The defensive attitude
seen in HE was actually in accordance with the 1982 convention, which demanded
only financial contributions from HE. Nevertheless it can also be interpreted as a
‘Not in my back yard’ (NIMBY) stance that rejected the option of solidarity with the
other Upper Rhine Länder, even at the risk of flooding.
2.2.5. North Rhine-Westphalia (NRW)
NRW was not part of the Upper Rhine programme or the French–German agreement, although subsequent commissions24 confirmed negative impacts of the Upper

21. Following the B-W experience, a coalition of technical administration and academia (Professor Dister,
Auen Institut and Technical University of Darmstadt) was established that recommended a portfolio of spatial
assignments with the retention polder near Trebur as the most important piece of the jigsaw.
22. Interview with the Director of the Auen Institute.
23. Joschka Fischer, 1991–94: Minister for Environment and Energy, Jorg Jordan, 1991–95: Minister for Spatial Development, Agriculture, Forestry and Nature Protection.
24. See footnote 10.
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Rhine spreading down to Köln and the regional loss of some 80 per cent of floodplains25 increased flood risk to the Lower Rhine area as well. And indeed, a similar
transformation away from technocratic flood protection began in the mid-1980s, although triggered in a different way – by the risk of failing dikes. An extensive inspection at this time confirmed the necessary rehabilitation from scratch of some 150
km26 (50 per cent) of the dikes. The responsible technical administration in NRW27
took the opportunity to expand the constructive maintenance part of the programme
and to incorporate hydrological (provision of more room for floodwater) ecological
and socio-economic elements.28 The NRW guidelines for natural river training and
maintenance of water flow29 already (by 1980) suggested renaturalization and use of
retention areas to avoid protective construction. What was new was to apply these
measures at a large scale on waterways like the Rhine, where dikes traditionally guaranteed flood protection. Appropriate alternatives to traditional measures were elaborated by the NWR technical administration under Robert Kolf, department head of
Water Management in the NRW Ministry of for Environment, Spatial Planning and
Agriculture, who actively championed the new concept at the political level. He convinced the responsible minister30and secured his support, using ‘imminent threat to
public safety’ as the most persuasive argument for political action.
The result was the Generalpläne (General Plans) for Flood Protection for the
Lower Rhine (1990/1991)31 that not only defined priorities for the dike rehabilitation
programme, but also streamlined the organization of the dike associations and proposed feasible sites for dike relocation and floodplain restoration to create more
space for the river. To gain broader political support for the proposals, other major
actors and players from political domains affected in NRW, like navigation and environmental administration, became involved and confirmed their agreement.32 This
led to the publication in 1992 of an integrated concept, the Master Plan for Flood

25. From the original floodplain area of 1800 km³ only some 300 km3 are left.
26. The dike rehabilitation requirements were revised over time. Current estimates increased to 261 km to be
rehabilitated, of which 115 km have been completed. Forty five km have still to be inspected (NRW 2006).
27. Environmental Agency of NRW, Chief Dike Inspector H.G. Schmitz and his colleague R. Kolf.
28. Interview with a former department head for water management in the NRW Ministry for Environment,
Nature Protection and Agriculture.
29. Richtlinie fur den naturnahen Ausbau und Unterhalt der Fliessgewasser in NRW (Guidelines for natural
river training and maintenance of water flow in NRW) 1980 (new draft, 1990), http://home.landtag.nrw.de/mdl/
johannes.remmel/f11.html.
30. Klaus Mathiesen, 1983–95: Minister for Environment, Spatial planning and Agriculture in NRW.
31. Generalplane Hochwasserschutz am Niederrhein’ (1990, compiled by R. Kolf) and ‘Hochwasserschutz am
Rhein im Regierungsbezirk Köln’ (1991). The documents reviewed also set out the ownership and responsibilities of dike maintenance and the consolidation of dike associations.
32. Interview with a former departmental head for water management in the NRW Ministry for Environment, Nature Protection and Agriculture, 15 April 2008.
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Protection, Ecology, and Navigation33 that considered and assessed also the ecological and navigational impacts of the planned measures. The spatial elements of the
Generalpläne and the Master Plan still required detailed design and governmental
approval, but both documents served as working papers for the responsible NRW
authorities.
Each of the Länder along the Rhine developed (or, in the case of HE, avoided) a new
flood protection position with the support of academia and multidisciplinary study
groups or experts from related sectors, but mainly led by the policy entrepreneurs
from the respective technical flood administrations. The following paragraphs discuss the strategies used to get the new concepts endorsed as official policies in the
individual Länder and later at the federal level.

2.3. Political endorsement
2.3.1. Introduction
Meijerink and Huitema (2009) discuss the aspects of political stability and administrative inertia, and the importance of external perturbations, new political positions,
calamities and changes of public mood as drivers of fundamental political change.
The 1980s and 1990s saw such a concurrence in Germany as a whole of circumstances favourable for a policy transition in the area of river management: the 1982
bi-national agreement, the new environmental and democratic discourses of the era,
and the major flood events of 1993 and 1995, all of which were sources of change and
opened ‘windows of opportunity’ that allowed policy entrepreneurs to promote their
preferred solutions (Kingdon, 1984 [1995]).
2.3.2. Baden-Wuerttemberg (B-W)
In B-W, the 1982 accord, in combination with the practical impossibility of executing
the original proposal of the HSK study, became an external perturbation, smoothed
in turn by the new environmental discourse and pushed forward by the new European Environmental Assessment legislation. The power of the coalition with the
Auen Institute, the weight of academic advice and the reputation of the WWF were
powerful enough to gain political acceptance for the new concept of ecological flood
protection. In 1988 the government of B-W agreed to develop the Integrated Rhine

33. Gesamtkonzept Hochwasserschutz, Schifffahrt, Ökologie am Rhein in NRW, published by the Ministry
for Environment, Spatial Planning and Agriculture in NRW (1992).
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Programme (IRP),34 confirming this, after internal discussions and amendments, by
Cabinet decision in 1996. The term ‘integrated’ was used to convey the aim to combine technical flood protection and ecological restoration. The programme is designed to relocate dikes and two weirs to produce a retention volume of 1673 million
m³ at 13 sites with controlled polders originally to be finalized around 2010 (latest
estimates revised to between 2015 and 2020). The investment costs are estimated at
some €775 million. In 2008 three of the polders had been completed, and one was
under construction, bringing the available retention volume to some 40 per cent of
the projected total.35 In R-Pf and NRW as the two other Lander involved, it took the
external shock of the major floods of 1993 and 1995 to push forward the transition to
integrated flood management policy.
2.3.3. Rhineland-Palentina (R-Pf)
The 1993 flood was judged by the state technical administration as the appropriate
time to introduce risk management and the precautionary flood protection concept
into the political arena, with an explanation of the work entailed. The responsible
minister took the opportunity to demonstrate forward-looking political action and
presented the new policy in a Governmental Declaration to the R-Pf parliament in
December 1994. The initial political reaction was limited, but became enthusiastic
after the next major flood in 1995. Suddenly flood protection came into political
focus, opening a wide window for the new ideas and proposed solutions. The upper
political echelon could react instantly to a critical event because the technical administration had comprehensive plans and solutions already prepared.36 By 2008 almost
40 per cent of the planned retention was operational (28 million m³) and completion
was planned for 2012 (Meuser, 2006).
2.3.4. North Rhine-Westphalia (NRW)
In NRW as well, the 1993 floods helped to prime the political scene, which saw dramatic change after the 1995 flood when the General Plans and the Master Plan of
1992 became of major political value. An agitated public and the media aggressively
pushed the responsible federal government Environment Minister for practical solu-

34. www.rp.baden-wuerttemberg.de/servlet/PB/menu/1191692/index.html. www.rp-freiburg.de, accessed November 2008.
35. Interview with the departmental head ‘integrated Rhine Programme’ of the B-W Regional Council, 12
March 2008.
36. Minister Margit Conrad confirmed the anticipatory risk concept of 1994 again in a Governmental Declaration, March 2005.
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tions. Based on the above plans, Kolf, as head of the NRW technical flood administration, was able to prepare at short notice a consolidated flood management concept, enabling the responsible minister to arrange an instant press conference to present the proposed retention and restoration measures as the most modern and
effective means to reduce flood risks in the future.
After the 1995 general election, the new Minister for Environment in NRW, a member of the Green Party37 elaborated the concept (dike relocations, controlled flood
polders and embankments) and strengthened the ecological elements, such as restoration of floodplains and rural water management to ensure high safety levels by
international standards.38 The NRW Concept of ‘Sustainable Flood Protection for
the Lower Rhine’ (NRW, 1996) was updated by Kolf in 2006 to include a firm timing
and more emphasis on risk management and damage prevention. In 2008 four dike
relocations provided a retention volume of 68 million m³ (44 per cent of the planned
volume), while three additional relocations and three controlled polders were scheduled for completion by 2015.39
2.3.5. Towards a new, broader equilibrium
Three new flood policies had been institutionalized: the Integrated Rhine Plan in BW (1988, 1996); the precautionary risk concept paper in R-Pf (Government Declaration 1994); and the Generalpläne and Masterplan in NRW (1990, 1991, 1992). However the new policies stopped at the borders of the Länder.
Yet the consecutive flood events of 1993 and 1995 created the necessary pressure for
political decision makers to review flood policies also at the national and basin-wide
level. This offered the opportunity for the policy entrepreneurs of the Lander to present and consolidate their new concepts and to instigate upwards scale change. On
the national level, flood prevention was discussed in the State Water Working Group
(LAWA)40 with Dr Rother as chairman. Based on the precautionary risk concept

37. Barbel Höhn, 1995–2005: Minister for Environment, Spatial planning and Agriculture in NRW.
38. At the Lower Rhine, flood safety levels are: at Koln 1/200 years, between Dusseldorf and Duisburg 1/300
years, and between Duisburg and the Dutch border 1/500 years (Lammersen, 2004).
39. The measures will reduce the flood waves at the Dutch border by more than 10 cm and delay the arrival
of the flood wave at the Dutch border by more than 12 hours.
40. A special institution, the LAWA (Landerarbeitsgruppe Wasser, State Water Working Group, established
1956) has the task to harmonize policies and legislation across the federal states; www.lawa.de, accessed November 2008.
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adopted in R-Pf, a guidance paper41 for German rivers in general was formalized in
1995, summarizing strategies and plans to minimize damage and to emphasize as well
the individual responsibility to take appropriate action to minimize the impact of
floods. The guidelines served as a basis for the individual flood protection programmes in the Länder.42
An additional focusing event was required to propel national implementation of the
new concept and the guidelines.43 The catastrophic floods in August 2002 of the Elbe
and Donau rivers brought to light shortcomings of cross-border coordination and
flaws in the application of the guidelines. Triggered by the scale of the damage and
pushed by public attention in an election season, the German government took action
and presented a ‘Five Points Programme’ at a national conference, outlining five main
work stages to improve preventive flood management.44 The programme basically
reconfirmed the LAWA guidelines on precaution and was institutionalized in 2005 by
the Flood Control Act (Gesetz für den vorbeugenden Hochwasserschutz).45 As a composite Act, it covers the amendment of related legislation, sets rules for disaster management and spatial development, and aims to promote Länder interplay.
On the international level, and again influenced by the 1993 flood, the 11th Conference of Rhine Ministers in 1994 agreed to add ‘water discharge and quantity’ to the
task list of the International Commission for the Protection of the Rhine (IKSR).46

41. Leitlinien fur einen zukunftsweisenden Hochwasserschutz 1995 (Guidelines for forward-looking flood
protection, www.lawa.de). In addition to traditional construction-based protection measures (dikes, retention
basins), key elements include natural retention and rural water management as well as precautionary actions
like restrictive land use, flood-proof building and preventive action against risk (public provision, individual
provision, insurances, awareness programmes).
42. B-W: www.um.baden-wuerttemberg.de/servolet/is/975; www.ikone-online.de; R-Pf: www.wasser.rlp.de/
servlet/is482. NRW: www.regionale2010.de/fileadmin/user_shares/2010_bildwelten/Rheinkonferenz_2005/
Rheinkonferenz_Vortraege/hochwasser/Kolf.pdf; www.nr-feldmann.de/Downloads/HWSK-Text.pdf. HE:
www.hmulv.hessen.de/irj/HMULV_Internet?cid=c42172c88d8a9e75b704e201958c01cf; all accessed November
2008.
43. The LAWA guidelines were confirmed in 2003 and supplemented with practical advice for their implementation (Instruments and Guidelines for the Implementation of the Guidelines), www.lawa.de.
44. www.bdu.de/gewaesserschutz/doc/3114.php, Press Statement 8 August 2003, J. Trittin, Federal Minister
for the Environment, Nature Conservation and Nuclear Safety, www.bdu.de, accessed November 2008.
45. www.bmu.de/files/pdfs/allgemein/applications/pdf/Hochwasserschutzgesetz.pdf.
46. The Internationale Kommission zum Schutz des Rhein (International Commission for the Protection of
the Rhine, IKSR) was founded in 1950 and formalized by the convention of Bern 1963 (strengthened 2003) as a
basis for international law for future cooperation. Due to a Dutch initiative, the bordering countries France,
Switzerland, Luxembourg, Germany and the Netherlands (and additionally the EU, 1976) created a common
forum to discuss pollution issues of the Rhine and to seek and agree solutions accordingly; www.iksr.org, accessed November 2008.
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Further pressure due to the subsequent 1995 flood led to the Declaration of Arles
(February 1995), in which the national ministers in charge of water protection from
the contracting countries expressed the need for a better-integrated, basin-wide approach and urged the IKSR to develop a flood protection plan for the Rhine. This
enabled the policy entrepreneurs of the Länder to use the IKSR venue to upscale
their ecological retention and risk concept proposals because much of the work had
already been done in the Länder, particularly R-Pf, and as a follow-up by the LAWA.
The German delegation, led by Dr Rother, presented the LAWA guidance document
to the IKSR as a useful basis for discussion. Supported particularly by Switzerland
and the Netherlands, and further fine-tuned in the IKSR working group, chaired by
Dr Rother, the Flood Action Plan (FAP) of the IKSR47 was finally agreed in 1998. The
FAP combined the existing projects of the Länder and riparian countries and expanded them into a consolidated basin-wide programme. In the IKSR discussions,
Dr Rother pushed for ambitious, political and quantifiable objectives, and the principle of ‘risk reduction’ was agreed. The FAP institutionalized a basin-wide regime
with common, quantified targets, budgets, timings and a strict monitoring scheme
(IKSR, 1995, 1998).48
The IKSR as an additional actor in Rhine flood management can be seen as a political focus and major boost for more active interplay between the countries, Länder
and sectors to synchronize and coordinate the individual programmes. The IKSR,
however, has no supra-national status or decisive power and can only function as an
adviser, political broker and provider of a negotiation platform (Dieperink, 1997,
2000; Kampa et al., 2003; Dombrowsky and Hollander, 2004). To gain the full benefit of efficient collaboration and synergy, stronger guidance with a broader political
mandate and including all water management domains may well be required.
The 14th Conference of Rhine Ministers in October 2007 might serve to support this
point of view. The intermediate monitoring report for the year 2005 (IKSR, 2006,
2007a, 2007b) suggests that the FAP might not achieve its 2020 targets, a prospect
that prompted political action (IKSR, 2007c): the IKSR was given a mandate for
further adaptive measures and extended coordination. A project was agreed to identify additional potential retention space and also to include potential climate change

47. The Flood Action Plan (FAP) includes the planned measures of the riparian countries Switzerland,
France, Germany and the Netherlands.
48. The four action targets are: to reduce damage risk 10 per cent by 2005 and 25 per cent by 2020; to reduce
flood levels up to 30 cm by the year 2005 and 70 cm by 2020; to increase public awareness of flooding by
drafting risk maps by the year 2005; and to improve flood forecasting systems and prolong the forecasting
period by 100 per cent by the year 2005.
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impacts, an issue that had until then been considered only regionally for the German
part of the Rhine (for example, the KLIWA programme49 of B-W, Bavaria, and RPf).

2.4 Implementing change
The status of implementation as the final phase of transition requires assessment of a
variety of factors. Using the retention measures as an indicator (Table 2.1.), it can be
concluded that the transition at present has not yet reached the micro or local level.
Table 2.1. Retention volumes: (# million of m3) (source: IKSR 2007a)

France
Baden-Wuerttemberg
Rhineland-Palatinate
North Rhine-Westphalia
Retention volumes
Upper Rhine
Lower Rhine
Total

Original Concept
1982

Concept FAP 2020
Estimate

Operational
2005

56.0
126.0
40.0
–

58.4
167.3
64.9
155.0

58.4
66.6
18.6
68.0

222
–
–

291
155
445

144
68
213

After some 20 years, just 40 to 60 per cent of the retention measures are operational.
The delays or fading focus in the implementation phase have numerous reasons that
can be attributed to several and often related political, organizational or psychological factors that include:
1. The general split in interlinked political domains like water – environment and
space – agriculture, which reduced the possibility of reframing flood protection as
a spatial planning problem.
2. The numerous administrative reorganizations and reforms in the different
Länder,50 which caused a reallocation of responsibilities, and a disintegration of
mutual trust and cooperative routines.
3. The various governmental elections held during the long implementation phase,
producing changes in political direction, priorities and local configurations,
which caused some dilution of the original concepts (B-W), or altered decisionmaking constellations emerging as a result of political competition (HE).

49. www.kliwa.de, accessed November 2008.
50. Administrative reforms (Verwaltungsreform): R-Pf 2000, B-W 2005, NRW 2007.
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4. Inadequate interplay at the federal level that became evident in the fragmentation
of resources, hampered flexibility and institutional barriers seen during the 2002
flood catastrophe.
5. Reduced risk perception and the lack of a sense of urgency in both the public and
political arena during long periods with no major flood events. A scientific report
(Lammersen, 2004) that considers the impacts of climate change on future flood
risks at the Lower Rhine and anticipates colossal flooding of the Bonn–Köln region did not make any deep impression: it was distributed in 2005 to all members
of the NRW parliament without any political reaction.
6. Low interest in personal precautionary measures like flood-proof building and
flood insurance, a factor obviously related to complacency about risk, but possibly also to economic conditions and a lack of related regulation.
7. The lax handling of spatial development restrictions leading to numerous exemptions in various communities.
Most hindrance, however, stemmed from the increased local opposition that began
in the 1990s. In dominant ‘top-down’ management style, the technical administration defined the main elements of the programmes without any early involvement of
local communities or of the general (but, at the time, basically uninterested) public.
Most often, and mainly at the later, more concrete stage, local resistance built up
within the legal frame of land use planning approval and environmental assessment
procedures. In this phase, limited risk perception and disbelief by the public met
with limited experience of the technical administration of the Lander in transferring
new knowledge, understanding local interests and achieving comprehensive cooperation at the operational level, all necessary for successful implementation (Ufit
Umweltforschungsinstitut, 2006).
It became obvious that a new mode of governance was required, one with more
emphasis on competencies in process management, more transparency and open
communication across disciplines and across administrative and social boundaries
to involve all parties concerned down to the operational level (Knill and Lenschow,
2000). Two examples may illustrate how the technical authorities as the traditional
leading actor tried to adapt the traditional top-down project management style.
In R-Pf, the Supreme and Upper Water Authorities attempted to apply a policy of
open dialogue including intensive moderation procedures with local stakeholders
(Hördt and Ingelheim; see examples below). In B-W and R-Pf, so-called ‘flood partnerships’ (Hochwasser-Partnerschaften) have been established between spatial planners, water managers and municipalities to promote interests bottom-up and secure
involvement at an appropriate, early stage. These approaches have shown initial
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signs of success. Polder Ingelheim was the first polder to be agreed without court
proceedings. Inauguration of the polder came in 2006 after consensus was reached
among agriculture, ecology and water management stakeholders, and a construction
period of less than two years. At Hördt, earlier proposals for a retention area had
been rejected as a result of a controversial ecological assessment. The request of the
state parliament of R-Pf in 1995 to provide additional retention space prompted the
federal authorities to reconsider the region around Hördt as an emergency polder for
extreme flood events. This time responsibilities for the development of an integrated
usage concept were delegated downwards to the local stakeholders involved in the
planning phase. During 2006 the R-Pf technical administration organized a moderated discussion process between the authorities and local stakeholders covering alternatives in order to isolate and neutralize issues and to agree a final regulatory framework, including compensation regulation, safety standards and operational
procedures. The Water Management Department of the R-Pf Ministry of the Environment, Forestry and Consumer protection was elaborating the details in 2008 and
the project should be completed by 2020.
The Hördt case also indicates certain limitations to participation and the risk of reduction to the lowest common denominator. Experts have suggested that because
additional retention space will be required to achieve the set FAP targets, a better
option might be a controlled retention polder of the kind already operating in medium flood events, or a dike relocation rather than the agreed emergency polder.51
However no stakeholder has found this proposal sufficiently in their particular interest and a potentially more adaptive solution has fallen by the wayside.
In NRW, dike associations are a main actor as they perform dike maintenance, for
which they raise a tax;52 they possess the necessary technical and local knowledge and
are the main representatives of farmers, who in turn are the main users of most of
the land involved. In this way dike associations have a key function in ‘delivering’ the
required common consent, space and budget. Here the technical administration intensified the building of local alliances with the communities and dike associations as
a general way to foster bottom-up involvement at the early phase of the project and
to facilitate implementation of retention measures. Two supporting instruments motivated the affected dike associations to cooperate more actively and transcend individual interests: the identification of win–win projects for communities or industrial
sector stakeholders; and generous financial arrangements, such as attractive compen-

51. Interview with the Director of the Auen Institute, 13 March 2008.
52. Dike maintenance is financed by the Dike Associations; new constructions, like the retention programme
are mainly (up to 80 per cent) financed by the ‘Land’.
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sation schemes to enable a socially acceptable consolidation and reallocation of agricultural land holdings (Flurbereinigung) – this without expropriations and with primary financing by the Land to cover more than 80 per cent of retention and infrastructure expenses.
As the above examples demonstrate, implementation as the final step gained momentum with the introduction of a more collaborative management style featuring
certain key elements, like: open dialogue and partnerships to introduce more transparency and to create awareness during preparation and planning; delegation of responsibilities downwards to promote shared leadership and involvement; the agreement and use of clear political instruments and incentives to build trust. But, as the
retention volumes listed above indicate, these approaches have still to be applied to
the extent needed to ensure full implementation.

2.5. Discussion: key aspects of German flood management
transition
2.5.1. Introduction
Research (Van der Brugge and Rotmans, 2007) shows that since the 1970s transition
involving significant political change has occurred in European flood management.
Different phases during the transition can be distinguished and are presented by
Olsson et al. (2006), starting with the development of innovation and new structures
(preparation phase), a second phase of transition (including exploiting the window
of opportunity), and finally the stabilization and resilience build-up of the new system. Van der Brugge and Rotmans (2007) distinguish similarly between four phases:
pre-development, take-off (innovations, networks), acceleration (new structures)
and stabilization.
Various factors relating to policy entrepreneurs came into play during the different
phases of transition, starting from the initial and acceleration phase (individual push
of new ideas), followed by endorsement (building coalitions and relations, preparing
windows of opportunity) and implementation.
At the strategic, macro level, we can observe a stabilized political transition occurring
from the technocratic and controlling perspective of safety and of water as something to fight against, to a holistic approach of accommodating water to minimize
risk. Despite the institutionalization, through legislation or accord, of the precautionary socioecological, system-oriented concept in the form of a national and binational flood regime, transition at the lower administrative level has still to pass the
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acceleration phase. This is indicated by the continuing lack of full coordination
among the Länder, the absence of harmonized standards, and the individual interpretation of rules and future requirements in the Länder. The recent monitoring
results of the FAP and the political reactions at the 14th Conference of Rhine Ministers (IKSR 2007c) also suggest a number of challenges and opportunities for a more
robust and united approach.
Given that the transition process across scales faces a number of issues, I conclude
that the design of German institutions for river management has a number of implications relating to policy entrepreneur strategies and mechanisms.
2.5.2. Policy entrepreneurs
In most cases policy entrepreneurs are seldom identified as individuals managing a
transition on their own. Typically, organizations and coalitions are the key drivers,
working in changing configurations where different actors dominate different phases
of the transition. In the cases studied, academia and NGOs, politicians and the national government play a significant role. Nevertheless, the transition in flood management in the Länder and at the different venues was very much driven by a number of individual actors.
The main contributions in the different contexts along the Rhine came from experts
in the technical administration of the Länder and, in the B-W case, also from academia. Young, flexible and innovative, these individuals served as policy entrepreneurs
within the traditional hierarchy by recognizing and signaling the problems, promoting new ideas and alternatives (technical, ecological, strategic) and by involving other
parties as required. By introducing new procedures and routines, they played a prominent role in opening the window of opportunity (Kingdon, 1984) for radical policy
change. They were able to create or exploit supportive departmental constellations.
This allowed them to build alliances of appropriate capacity to push their ideas to the
political level and to prepare non-traditional alternatives in time to be launched at
the right moment aided by academic support or focusing events.
These technical administration experts were also able to learn. It is interesting to
note that the key policy entrepreneurs and initiators were present over a long period
in leading administrative or academic (B-W) positions as they actively manoeuvred
the new discourses upwards through the levels of administration. This suggests that
they had time to develop the necessary management skills and characteristics to lead
the transition through the different phases of initiation, if probably to a lesser extent
and from a distance in terms of implementation. In this respect, the experts acting as
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policy entrepreneurs provided a stabilizing element over time in regard to political
rearrangements and changing decision-maker constellations.
2.5.3. Strategies for transition
A range of actors has to be involved and specific political circumstances must prevail
to institutionalize fundamental policy change in the highly regulated German structure with its fixed responsibilities. Such circumstances are described in Kingdon’s
(1984) metaphor of three different independent ‘streams’ to tie into a package and
push through a policy window. Focusing events like natural disasters or political
change can influence the problem and political streams and open a window, which
then offers an opportunity for policy entrepreneurs to push their preferred solutions.
Olsson et al. (2006) confirm this view, finding that new discourses, focusing events
and careful preparation like knowledge production are instrumental in creating the
opportunity, but that leadership and networking are essential to exploit an ‘open
window’. We can observe that all three streams – the problem stream (flood events,
perspectives), the political stream (public mood, political pressure, venues and
changes) and the policy stream (instruments, possible solutions and concepts) – contributed to the establishment of the ecological risk discourse and the success of the
transition in flood management in the Rhine Basin. The political stream, which included the environmental movement of the 1970s as a general background of change,
supported the genesis of new ideas and helped to form the working routines and
postmodern perceptions of the new administrative generation and their strategies.
To gain the necessary knowledge and to sell new ideas and concepts, the technical
administration experts had to find collaborators. Despite a long tradition of public
involvement in the Upper Rhine region, active public participation was not the most
promising option (Blatter, 1994; Loser, 2002). Civil initiatives and NGOs were engaged in the anti-atomic power movement or specific local ‘nature’ problems to save
specific habitats and, in the case of flood management, unable to form a regional or
basin-wide network. For this reason the technical administration in B-W remained
dominant in the initiating phase.
Given the 1982 accord and the ecological requirements as the frame, the building of a
powerful coalition in B-W with environmental experts from academia and the connection with an international NGO (WWF) with a high social reputation proved a
more viable and successful strategy to influence political decision-makers and to institutionalize the IRP. ‘Knowledge production’ and the acquisition of experience of
more sustainable flood management solutions were supporting drivers.
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Learning from initial failures, R-Pf addressed the ‘more room for the river’ proposal
by organizing appropriate alliances and commissioning multidisciplinary study
groups, including NGOs, as well as more ‘open planning’ and dialogue with local
communities and key stakeholders.
In NRW, circulation of the new concept of ecological flood protection stayed even
more within the realm of managers. Pushing safety remained the main strategy to
win political agreement, but the master plan was prepared in cooperation with
players from the linked political domains of navigation and environment as a way to
increase the weight of arguments and to pre-empt unnecessary discussions in the
political decision stage.
In HE, coalition-building between administrative experts and academia did not succeed. The elections and governmental change opened a different kind of window of
opportunity – a political window for local opposition. The exogenous pressure to act
was too low; locally acceptable alternatives were available, and the political competition together with a poorly prepared process led to the rejection of the new flood
management concept.
Essential triggers for transition in R-Pf and NRW (and later for scaling up) were the
floods of 1993 and 1995. Here the value of preparatory work became most evident.
The policy entrepreneurs had produced sufficient new concepts and alternatives to
float around in the ‘primeval soup’ of the policy stream ready to be picked up and
linked as solutions to problems. The floods provided a ‘reality test’ that undermined
confidence within expert circles, and even more importantly of the public, in engineered protection and confuted the idea of safety as technically controllable. The
opportunity was used by the policy entrepreneurs not only to keep control in order
to steer the transition in their respective Länder, but also to use venues at higher
administrative and political levels to establish the cross-boundary regime.
In R-Pf, Dr Rother had prepared the precautionary risk concept, which became the
basis of the government declaration in 1994. As a follow-up he used the venues of the
LAWA and IKSR to constitute the new risk discourse at the national and international levels. In NRW, the quick succession of the floods raised the public attention
and political pressure. Again, concepts of integrated ecological flood protection were
ready for implementation – gratefully picked up by the political decision-maker and
further assisted by the election of a new Green Party minister in NRW.
In the implementation phase, top-down planning remains dominant, but in all cases
new strategies have increasingly been applied to foster local implementation and
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bottom-up involvement. Such strategies include open dialogue and delegation of responsibilities to improve transparency and local acceptability (B-W, R-Pf) or the
creation of win–win situations and attractive financial arrangements to improve vertical interplay between authorities (NRW).
2.5.4. Institutional impact
The German federal structure has a number of general implications for the mechanism and route of the transition. Its strength is its network, where multiple centers of
expertise can produce ideas and solutions as appropriate for specific regional and
functional contexts. This produces competitive innovation and institutional redundancy as observed in the cases studied, where different elements of the new flood
management policy emerged in different regions (Olsson and Galaz 2009). Ideas
and solutions were advanced by different actors with different intentions and objectives that could finally be consolidated at the national and international level. The
contributions of each of the Länder combined in the form of a more complete and
robust regime.
The transition as whole also exhibits frequently criticized elements: a lack of
basin wide thinking, ecological misfit, coordination problems and lost opportunities
for synergies or learning (Moss, 2003, 2005). The binding frame of the German–
French agreement of 1982 and the individual treaties between the federal government
and the Länder had a number of limiting effects: reduced potential for flexibility
through mutual planning; prevention of a more integrated programme in the initial
stage; restricted cooperation; constraints on both learning and a continuous review
of assumptions or strategies, as shown by the HE case and the basically unchanged
design of the FAP measures.
As a major financial contributor, the federal government intended, through the national Flood Act, to gain more coordinating influence on the flood protection programs of the Länder. The impact of this corrective attempt and the potential added
value of the Act have still to be realized. Criticism of the Act comes on the one hand
because it contains too many opportunities for local interpretation and does not set a
clear example of ecological flood prevention.53 On the other hand, more detailed and
far-reaching regulation could discount the spirit of risk management and prevention,
which does not consist of fixed, uniform and standardized solutions, but takes a
sustainable ‘best solution’ approach, adaptable to local situations and needs. Yet, as

53. The NOG of BUND (Bund für Umwelt und Naturschutz) criticized the missed chances to integrate
political domains: ‘Hochwasserschutz – aus den Fehlern nichts gelernt’, Bilanz, August 2007, www.bund.net,
accessed December 2009.
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the first national law on flood protection, the Flood Act confirmed the new regime.
The extended discussion and the rejection of initial, stricter proposals in the Federal
Council (Bundesrat), however, indicate the firm intent of the Lander to defend their
individual flood management powers.
The Länder are not only responsible for water management, but also for the linked
political domains, like spatial development, agriculture and environmental conservation. This distribution of competencies across different ministries and their local execution among different administrative levels creates horizontal and vertical institutional barriers (Kramer, 1999; Mayntz, 1999; Maltby and Blackwell, 2003; Helldorff,
2014). For example, the missed chance to frame flood protection as a spatial development problem presents a major issue. Despite rules for settlement and spatial restrictions in the new concepts and the Flood Act, various exemptions and interpretations
form one reason for delayed implementation.
In addition the administrative structure defines a sensible ‘tension triangle’ of political decision power, concept generation and local implementation. Most major projects and new concepts have their origin in the upper-level technical administration.
At the same time, these experts are squeezed into a complex hierarchical power constellation that sits between the political decision and local operational levels – depending upwards on the support of the deciding ministerial authority, and downwards on the cooperation of the powerful lower authorities, stakeholders and local
political configurations.

2.6. Completing the transition
The cases studied show that the construct of the transition is set; the question remains as to what needs to be done to achieve completion. A number of factors and
possibilities come into play:
1. The potential impact of climate change will demand additional major flood management decisions with significant societal consequences.
2. A mutual and operational vision for flood management in the Rhine basin could
provide a sound basis for future challenges shared by national and international
decision makers and local shareholders alike.
3. Rather than determination by sovereignty and federal or hierarchical considerations, a holistic frame is required with harmonized standards, interpretations and
mutually agreed assumptions, with structured monitoring and coordinated experimental schemes to learn and profit fully from current implementation experience and the numerous case studies.
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However, not only is knowledge required about what needs to be done, but it must
also be transferred and embedded into society. Expert knowledge and social acceptance both form part of the task, and both should follow the principles of transparency and rationality.
Transparency of the process is needed rather than evaluation alone of progress. As a
first step, indicator systems can help both to assess the status and to define the deficits openly and clearly of precautionary flood protection in a municipality, for example. Follow-up of certification or benchmarking systems, goal-setting, presentation
of options for improvement, active participation of stakeholders and monitoring are
essential.
More scientific information on floods, clear social and ecological goals and a sound,
transparent approach are needed rather than feelings alone or political conformism
as a basis for decision-making to produce the most effective result.

2.7. Concluding remarks
We can assume that the basin-wide and international venue will gain in importance.
The recent decisions of the Conference of Rhine Ministers to give the IKSR a more
distinct coordination mandate for adaptive strategies are a promising corrective signal.
In addition the new European regulations, such as the Flood Directive,54 will create
new networks, relations and responsibilities to stabilize the regime and will also build
up the pressure to follow the principles of solidarity and subsidiarity.
Solidarity is needed to increase cooperation and interplay up- and downstream, to
develop common climate scenarios and hydro-atmospheric models, and to develop
common solutions.
Subsidiarity provides an avenue to acceptance of responsibility for action and
improvement together with the freedom to apply the most appropriate measures.
This would require a better integration of the political domains and better crossborder coordination. This could lead to a more integrated and encompassing management concept and combination of responsibilities, including possibly a ‘water
manager’ responsible for all related management aspects of large rivers.

54. EU Flood Directive 2007/60/EC on the assessment and management of flood risks, Water Framework
Directive 2000/60/EC; www.ec.europa.eu, accessed November 2008.
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Given the above, implementation of the transition in flood management is not just a
question of additional legislation or political instruments, nor one of new measures
and alternatives, many of which have been brought forward already by the LAWA,
IKSR or NGOs. Nor is there a lack of knowledge or capability. What is needed is the
political will to take action and to follow a common vision. It remains to be seen
whether sufficient political leadership will emerge to finalize the transition process.
Even greater cooperation among a range of actors and levels of governance is needed
than that seen so far in the Rhine basin. In the absence of strong political drive, the
possibility exists not of measured, collaborative implementation steered by human
policy entrepreneurs through a current window of opportunity, but instead of urgent, stringent political action forced by a gaping hole of necessity caused by the
next major disaster.
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3. Transboundary flood management in
the Rhine basin: challenges for improved
cooperation*
Abstract
An appropriate institutional set up is essential for efficient transboundary flood
management in the Rhine basin, particularly in view of future uncertainties like climate change. Flood management factors are identified based on a historical comparison in the Netherlands and Germany. They include differences in the perception of
the problem and how to solve it; in the understanding of key items and how to
address them; in administrative responsibilities and the political will to act. Suggestions are made to improve cooperation, in particular to generate a common problem
perception and problem analysis, to develop a common vision for future flood strategies and to create a network of discussion platforms to promote social learning and
to prepare, decide and implement flood management issues.

* This chapter is based on: Becker, G., J. C. J. H. Aerts, and D. Huitema. 2007. Transboundary flood management in the Rhine basin: challenges for improved cooperation. Water Science and Technology 56(4): 125-135.
doi:10.2166/wst.2007.544
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3.1. Introduction
Cross-boundary cooperation on flood management between the Netherlands and
Germany has received increased attention during the previous 15 years, not least
triggered by the recent floods in 1993 and 1995 (Lammersen, 2006; Hooijer et al.,
2004; WB21, 2000). Recent research shows that climate change has already increased
both flood magnitudes and frequencies in the Rhine basin over the past century
(Katzenberger, 2004; Pinter et al., 2006) and that the hydrological regime will continue to change in the coming 50 years, with more extreme precipitation in the winter period and a decrease in summer precipitation (KNMI, 2014). One of the main
challenges for countries in the Rhine basin is how to develop effective and robust
strategies to cope with possible impacts on an uncertain future across the boundaries
in the basin.
Extensive research has been done on the hydrological impacts of climate change in
the Rhine basin (Lammersen et al., 2002; Bronstert, 2003; Buishand and Lenderink,
2004; Pfister et al., 2004; Bogaard et al., 2005), the socioeconomic developments (Tol
et al., 2003; Vis et al., 2003;) and on flood risk management (Middelkoop et al., 2004,
2001; Van Stokkom et al., 2005; Van Asselt et al., 2001). A less-investigated research
area is the analyses of the development and implementation of flood protection strategies across country borders (De Moel and Aerts, 2006; Mostert, 2003). Research is,
therefore, needed to study the institutional factors which form either the success, or
the barriers for cross-boundary cooperation (Dieperink, 2000, 1997). Such results
can be used to develop future scenarios that contain not only the proposed flood
protection measures but also the institutional structure to promote their implementation. The main goal of this chapter is to examine the current institutional structures in flood management in both the Netherlands and Germany (especially in
North-Rhine Westphalia [NRW]), and how flood managers in both countries cope
with future uncertainties – such as climate change – and what the factors and barriers are for supporting future cross-boundary cooperation. This goal will be
achieved through a study of the following issues:
– Comparing phases in past institutional developments of flood management in the
Netherlands and Germany;
– Identifying factors which contribute to or hinder transboundary cooperation; and
– Providing suggestions to develop improved cross-boundary cooperation in flood
management between the Netherlands and Germany.
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3.2. Phases in Dutch and German flood management
During the previous few decades, flood management in both countries has gone
through several phases that were mainly triggered by extreme events and the invention of new discourses. Each phase and its main characteristics are described in
terms of institutional cooperation and flood management activities, and are summarised in Table 3.1.
Table 3.1. Phases and issues of Dutch and German flood management from 1950 – current
1950-1970
The Netherlands
Events

Policy Focus

Policy Focus

1995

2005

Central
Technocratic
Top Down
New standards
LCN values

Central
Democratization
Engineering
Integrate functions
Nature: Processes
& Conservation
Spatial Planning

Internationalization

Safety
Delta Plan
Safety/Climate

Safety/Ecology

Integral Safety

Safety/Space

16.500

15.000

16.000

Re-naturalization

Integrate Functions Risk reduction
Ecology/Economy Technical/spatial/social

Natural safety

Integral safety

Preventive safety

14.700

15.300

Design Discharge m³/a 18.000
Germany
Events

1985

Federal states
De-central
Technocratic
Individual
Economy

Design Discharge m³/a 14.200

3.2.1. Technocratic safety (~1950 – 1970)
The disastrous coastal flood in the Netherlands in 1953 made Dutch flood management a national task and strengthened the already traditional technocratic approach.
The priority was safety, i.e., “to keep the feet dry.” The national government expanded its responsibility and the operational unit, the Rijkswaterstaat (RWS), applied a top-down command and control structure. New legislation to reduce flood
risks (Delta Act, 1956) was the start of new large-scale infrastructure projects. New,
upgraded safety standards were introduced based on yearly flood probabilities and
the design discharge for the Rhine, which defines the height of the dikes (Olsthoorn
and Tol, 2001).
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Within the same period, the Federal Republic of Germany was created (1949) and the
regime of the federal states (Länder) was established (1952). The responsibility for
flood management rested with the Länder and at the operational level with the municipalities and dike associations. The federal government has only been empowered
to specify a general legal framework, which the Länder replenish (with a certain freedom of interpretation) and enact. The result was a rather local and de-central flood
management approach. With the priority of economic growth, river training continued and dike lines were completed.
3.2.2. Ecological safety (~1970 – 1985)
In the early 1970s, new environmental and democratic discourses arrived, with international and national consequences. In the Netherlands, negative ecological consequences of large-scale engineering flood defence projects, such as the proposed closing of the Oosterschelde estuary, became apparent. Strong protest from civil
coalitions and environmental NGOs initiated an ecological perspective in Dutch
flood management, and the RWS additionally accepted a more ecological approach
(Meijerink, 2004, 2005; Disco, 2002). The general management style was still technical and of a top-down hierarchy. However, new procedures of public hearings for
projects of national importance were introduced and the planning process became
more transparent (Huitema and Kuks, 2004). Safety standards were reviewed, taking
into account the landscape and cultural values (LCN values), and together with economic considerations this resulted in a new, reduced design discharge (1976) at Lobith of 16,500 m3/s (Kwadijk et al., 2001). At the Upper Rhine in Germany, similarly
to the situation in the Netherlands, ecological and public pressure built, resulting in
1982 in a treaty between France and Germany for a joint flood plain restoration program. In a relatively short time, measures to restore both nature and flood protection
became a favoured strategy for flood prevention in the Rhine basin.
3.2.3. Integration of functions and natural processes (~1985 – 1995)
The 1980s took flood management in the Netherlands into the wider context of water
system management, when the different user-functions of rivers and the natural hydrological dynamics of rivers were integrated (RWS, 1985). Cost efficiency and the
sustainability of measures became important factors in flood protection (Saeijs,
2006). New policies elaborated the principles of integrated water management, of
multi-functions and interests and of multi-administrative levels. After much discussion about their abolishment, the position of water-boards was strengthened (Water
Board Act 1991) and inter-departmental meetings across ministries at national levels
were initiated (Van der Brugge et al., 2005); however, the central coordination was
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maintained. The application of new statistical methods enabled lower, economicallyfeasible safety levels, and the new design discharge was reduced to 15,000 m3/s
(Commission Boertien, 1991). Climate change impacts or basin-wide approaches
were not yet considered.
In Germany, changes in the organization of flood management were similar to but
less pronounced than the developments in the Netherlands. The concept of integrated water system management and of the combining of flood protection and nature development was adopted, for example, by the states of Baden-Württemberg
with the Integrated Rhine Program (1988) and of NRW with the study “Generalplan
Hochwasserschutz am Niederrhein” (1989), and with the “Gesamtkonzept Rhein” on
Flood Protection, Navigation and Ecology (1992).
3.2.4. New flood strategies: more space and internationalisation
(~1995 – 2006)
The major Rhine floods of 1993/1995 accelerated institutional and management
change in the Rhine basin. In the Netherlands, the first response remained the traditional technical measure of dike strengthening (Delta Act Large Rivers, 1995, Water
Embankment Act, 1996). At the same time, however, flood strategies were reviewed
and new elements were added: not higher dikes, but more room for the river to
increase its discharge capacity, a new perception of safety and risk, and a longerterm view. Additional parameters were taken into account, such as future climate
change impacts, cross-border disaster management and transboundary effects of
flood defence. Spatial planning, as an integral part and instrument of flood management (and vice versa), was acknowledged and new political initiatives such as “Room
for the river” (1997) and the fourth policy document on national spatial planning
(1998) were initiated (Vis et al., 2003). In 2002, the program “Room for the river”
was launched, aiming at both an increased safety standard with a design discharge of
16,000 m3/s by 2015, and an improved environmental quality. The RWS remained in
charge, bearing the overall responsibility (including the financial budget) and decision power. However, the “Room for the river” program included public participation, particularly by the provinces. This resulted in a redesigned power network and
introduced a new, more interactive style of governance (Van den Brink and Meijerink, 2006).
Also in Germany, the 1993/1995 floods institutionalised a paradigm shift to a more
comprehensive spatial-ecological and damage-avoiding flood prevention approach.
A learning and “precaution” approach was adopted, and the damage in NRW (city
of Cologne) of the 1995 flood was half that of the 1993 flood despite higher water
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levels. Flood management was set on the three pillars of prevention, i.e., spatial
measures (natural storage, retention, and so forth), technical measures (such as
dikes) and particularly on provisions to reduce damage (building restrictions, warning systems, public awareness programs and insurances) (Environmental Minister
Conference 1999). Emphasis was also placed on inter-Länder coordination and basin-wide flood management.
The recent NRW “Flood protection concept until 2015” of 2006 confirmed the basic
features of damage prevention, individual responsibility and the ongoing measures
(retention areas, risk mapping and dike renovation). Climate change and longerterm impacts were not mentioned. The need for an increase in transboundary cooperation also became evident. At the Rhine basin level, the ICPR (International Commission for the Protection of the Rhine) launched the FAP in 1998 with some 54
mainly “more space providing” measures. At the regional level, the Dutch-German
Flood Working Group was set up in 1997 to exchange information and to discuss
and harmonise flood defence measures and risk analyses (Lammersen, 2006).
The severe Elbe flood in 2002 demonstrated a number of managerial and coordination shortcomings in the Länder flood management, and the federal government
decided to take a more prominent role. In 2002 a “5 points” program was launched,
later enacted by the Flood Protection Act, 2005. This Act settled strict timetables and
addressed the principles of preventive damage reduction, cross-border coordination,
action plans, risk mapping and awareness programs. The individual Länder were also
committed to more active and joint flood defence and disaster management.
3.2.5. Future uncertainties: climate change and adaptive water system
management
The ongoing indications of climate change and its possible impacts acted as a new
trigger for the necessary review of flood management strategies. Higher discharges,
spatial reservations, land use, but also new safety policies based on risk management
and the proposed EU flood directive, were new themes which entered the flood management discussion and posed new challenges to the institutional arrangements.

3.3. Identification of factors
The above analysis indicates a number of structural and administrative differences
between the two countries. Implementation of strategies for the future and new
forms of governance, however, require a certain fit and interplay of institutional and
structural arrangements (Young, 2002, Van Eerd et al., 2014). To evaluate the simila88
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rities and differences across countries in the Rhine basin, a number of enabling or
constraining factors for the development of transboundary flood management are
provided by, for example, Dieperink (1997, 2000). Three categories of cognitive, institutional and political factors are shown in Table 3.2., with the understanding that
the factors are interlinked in practice and that such a distinction is purely analytical.
Table 3.2. Factors for the development of a transboundary flood management regime
(adapted from Dieperink 1997)
Factors
Cognitive

– View, perception of the problem (standards, impacts, methods, etc.)
– Uncertainty how to solve it (protection, prevention, risk management)
– Inadequate understanding of key items (cost/benefits, climate change, ecology, technology, etc.)

Institutional – Federal or national organization (resources, competencies, etc.)
– Legislation and procedures (spatial planning, public participation, standards etc.)
– Platform, administrative assistance, political arena for mutual discussion, feed back mechanism
– Domains and administrative levels of contact, conflict resolution mechanism
Political

– Sovereignty (legal authority)
– Political will (up/downstream issues, flood legislation, solidarity etc.)

3.3.1. Cognitive factors
Table 3.3 shows the basic asymmetry of flood risk characteristics that may explain the
differences in flood risk management styles, and hence of national priorities in flood
protection standards. For the Netherlands, the strategic priority is to guarantee the
recent high safety standards. Dutch people expect to be safe and for the administration to take the required measures at a national and local scale to keep this legally
defined “guarantee.” Individual people do not feel the necessity to anticipate a possible flood and are ill-prepared (De Boer et al., 2003; Baan, 2004).
Table 3.3. Dimensions of flood risk (source: IKSR 2009)
Dimension
Population affected (# million)
Potential Damage (€ billion)

NL
4
131

NRW
1.5
20

DE
6
34

During the different phases (Table 3.1), design discharges have been changed several
times (Kwadijk et al., 2001) for statistical, hydrological or economic reasons and following flood events. Although the norms are mostly based on the statistics of flood
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probabilities, a debate is ongoing as to whether and to what degree the norms should
address the fact that population and economic value has increased over the previous
decades and whether they need to consider potential climate change impacts.
The NRW position is that the current concepts and measures taken meet the safety
requirements for the foreseeable future, and that there will be sufficient time to react
to climate change impacts. In the Lower Rhine in NRW, safety norms were adopted
in 2002. They are less strict and numerically lower than the Dutch safety norms due
to local requirements and possibilities, although different dike constructions (for example, higher freeboards) imply similar safety standards (Lammersen, 2006). Floods
are perceived as a regional or even a local event against which measures have to be
taken by the authorities as well as by individuals in order to minimise damage.
The main differences in terms of cognitive factors are: (1) the general risk perception
level is much lower in Germany and the danger to life is of less concern; and (2) the
approaches to reducing flood risk are different: the Dutch strategy follows a more
protective approach, whereas NRW puts more emphasis on “precaution” and damage reduction, on awareness programs, risk mapping and on self-responsibility. A
third cognitive factor refers to the understanding of key facts and values. In this
context, the different approaches to climate change between the Netherlands and
Germany are a good example of different interpretations of the effects of climate
change. Climate change and long-term impacts are on the political agenda to a higher degree in the Netherlands than in Germany (Kabat et al., 2003, 2005).
3.3.2. Institutional factors
In the Rhine basin, the principal features of flood protection are similar and the need
to coordinate strategies and measures across the basin is widely acknowledged. Successful starts have been made, for example in the FAP of the ICPR, and on the regional level, the cross–border cooperation of the Dutch-German Flood Management
Working Group (Lammersen, 2006).
An institutional factor which has an impact on cross-boundary cooperation is the
complicated interactions of and within the federal structure of Germany. The Länder
are responsible for their flood management, including the other main sectors of spatial development and agriculture, including the personnel and (the main part of) the
financial resource. This has – despite the coordinating function of the LAWA – a
number of effects. In the international arena, it may cause confusion about the involvements of the most appropriate actors at the right levels, with a negative impact
on binding cooperation and the building of trust. On the federal level, it automati90
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cally leads to a fragmentation of capacities and resources, including effective information management.
The introduction of spatial planning into flood management is another interesting
feature that influences national as well as cross-boundary water management. Differences in discourses as well as different administrative procedures hamper cooperation (Van den Brink and Meijerink, 2006). Water managers in the Netherlands perceive water as the ordering principle of spatial planning and safety the first priority.
Spatial planners increasingly acknowledge the importance and implications of water
management. However, they see water only as one ordering function among many
others. Time and scale are handled differently, as are cost and benefits. The situation
is further complicated by the fact that the flood protection budget lies with the RWS,
whereas the provinces manage the spatial planning activities. In NRW (Germany)
the different interests among water managers and spatial planners are similar, but
the practical implementation seems different. Spatial planning is the responsibility
of the Länder. They have the local knowledge and a tight legal net for regional development, which for example requires mapping of flood risk and flood-prone areas,
providing a stronger position for water managers (Friesecke, 2004). On the one
hand, this more local perspective supports the importance of public participation.
On the other hand, it may also decrease the interest in considering downstream flood
issues and limit the will to cooperate (Janssen, 2004).
3.3.3. Political factors
In a multiple-border river basin, upstream-downstream issues play an important role
in flood risk management. For example, solidarity is sometimes expected from upstream parties. In this context, the benefit and cost relationship is an issue in the
implementation of measures across borders, and it will be politically difficult to explain upstream activities if this relationship is not positive for downstream areas.

3.4. Discussion and conclusions
The developments in Germany and the Netherlands over the previous decades from
a technocratic to an integrated water management approach show a number of similarities. However, several differences can be identified which have implications for a
more intensive transboundary cooperation. For example, the different institutional
structures with different responsibilities, the varying perceptions of flood risks with
different safety standards, the different protection approaches and the different interpretations of future uncertainties. Extending the analysis to the whole basin may
even add to this list.
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The principles and concepts of integrated flood management are generally acknowledged at the higher strategic levels (see also the FAP of the ICPR). The above factors
indicate, however, that a number of issues and uncertainties need to be solved, additional knowledge needs to be gained, and transboundary, institutional changes need
to be implemented before this concept reaches operational reality.
A common problem perception would here be useful. This starts with the joint understanding of the issues and mitigation options of upstream and downstream parties involved. In view of the uncertainty of climate change, there is a need to reach a
joint conclusion over how to interpret the long-term implications. The prerequisite
would be an agreed knowledge base based on common facts and values, on standards, methods and models, coordinated for example by the ICPR.
A common vision of the most appropriate strategies and approaches in the different
regions of the basin and how they can be connected “into one flood risk management plan”, as suggested by the EU Flood Risk Directive, would be useful. This
should include new risk management concepts, which take into account multiple
failure mechanisms and uncertainties as well as damage potential. Such a step would
also mean reviewing current policy options, quantifying vulnerabilities and probabilities and reconsidering sustainability aspects and their ecological and socioeconomic
consequences. Such a vision would raise issues such as the transboundary financial
mechanism and a discussion about “soft measures,” such as compensation and insurance schemes.
Both the common problem perception and the common vision require the participation of all involved stakeholders, including the general public. An earlier involvement of the public into the discussions and decisions is also a demand of the new
European water policy.
A common network to better connect the strategic and the operational level, to improve and accelerate the flow of information and to ensure appropriate stakeholder
participation would be useful. There are many issues involved in basin-wide flood
management, such as the integration of different scales (horizontal and vertical, international and local), implementation style (from top-down to bottom-up), technical options or political interests. They require a platform accepted by stakeholders,
and an effective network with a multi-level, multi-dimension design to combine local
expertise with basin-wide strategies. At the international level, the ICPR have created
an international platform at different functional levels (technical, political), the
Dutch-German Flood Management Working Group is a “regional-technical” example. However, on the basin-wide level, the international, inter-Länder and inter-func92
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tional cooperation is still limited. Comprehensive cross-border cooperation between
stakeholders and officials, and between functional and political actors, could be intensified. Providing discussion platforms, not limited by administrative borders, with
clear briefs and objectives from the responsible authorities, with sufficient competencies and resources and involving all relevant stakeholders, would improve cross-border and cross-functional transparency and would increase success and quality of implementation (Goosen 2006, Olsson et al., 2006).
The question is how the above items can be advanced. Some options are listed below:
– Flood risk management demands preparing and deciding policies for a long-term
and uncertain future. Scenario methodologies can be used to assess possible future risks and to assess options for responding. A coordinated scenario program
of climate change and socioeconomic developments for the Rhine basin with a
prolonged time horizon of 2100 would prepare common ground for more harmonised risk perceptions and provide a common basis and valuable information
for the suggested flood risk management plan for the basin. Here, the commitment of the involved countries is asked, with the ICPR in a facilitating role and
the EU as a promoter of a closer link between academia and the political decision
makers.
– The time required to implement new flood risk strategies (generally some 20
years) is a second reason to start a long-term approach: the current programs
(IKSR Flood Action Plan from 1998 and the Dutch “Room for the river” measures) cover the period until 2015/2020. There is now the need to review the program in view of the projected climate change impacts and to start the follow-up
discussion on a basin-wide scale.
– The proposed EU Flood Risk Management Directive highlights the need for close
coordination with the Water Frame Directive in terms of general principles and
procedures. Other connected sectors such as sustainable spatial development and
appropriate land use support flood risk management and need closer attention at
the EU level, for example via a review of current legal dispositions and the effectiveness of applications in member states.
– For an objective and comparable basin-wide flood risk diagnosis, harmonised
procedures, standards and methods are required as well as an agreed means of
the interpretation of hydrological characteristics and socioecological developments. The ICPR could again act as a central coordinator.
– The example of the Dutch-German Flood Management Working Group exemplifies the value of a regional cross-border approach as a successful starting point:
the understanding of mutual dependence, joint research and the exchange of
knowledge and resources have allowed the development of a high level of trust
and solidarity. As a model, it could be worthwhile to be expanded across the
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borders along the Rhine basin with the active support of the regional and national
formal actors and authorities. And longer term, it may develop into a network
with a clearer mission and a policy mandate.
– A more detailed consideration of the financial consequences, options and distributions by the EU Commission is necessary to gain commitment, and to create
solidarity and partnership. This concerns issues such as an efficient and appropriate insurance system, the use of EU funds and creative cross-border financing
systems flood risk management measures.
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4. Prescriptions for Adaptive CoManagement: The case of flood
management in the German Rhine basin*
Abstract
Centrally administered bureaucracies are ill suited to managing the environmental
resources of complex social-ecological systems. Therefore management approaches
are required that can better deal with its complexity and uncertainty, which are further
exacerbated by developments such as climate change. Adaptive Co-Management
(ACM) has emerged as a relatively novel governance approach and potential solution
to the challenges arising. ACM hinges on certain institutional prescriptions intended
to enhance the adaptability of management by improving the comprehension of and
response to the complex context and surprises of social-ecological systems. The ACM
literature describes that for enhanced adaptability, institutional arrangements should
be polycentric, aligned with the scale of ecosystems (the bioregional approach), feature
open and participatory governance, and involve much experimentation. The case of
flood management in the German part of the Rhine basin is used to provide an assessment of these ideas. We analyze whether and to what degree the prescriptions have
been implemented and whether or not certain fundamental changes seen in German
flood management can be traced back to the application of the prescriptions. Our
study demonstrates a transition from the traditional engineering and “flood control”
approach to a more holistic management concept based on a risk perspective. In this
process, the four ACM prescriptions have made an important contribution in preparing or facilitating policy changes. The findings suggest that the application of the prescriptions requires the right supporting context before they can be applied to the fullest extent possible, such as a high problem pressure, new discourses, or leading actors.
A major constraint arises in the misalignment of political power and of the different
interests of the actors, which contribute to reactive management and inadequate interplay. To address this, we recommend further analysis of the role of coordinated and

* This chapter is based on: Becker, G., D. Huitema, and J.C.J.H. Aerts. 2015. Prescriptions for adaptive comanagement: the case of flood management in the German Rhine basin. Ecology and Society 20(3): 1. http://
dx.doi.org/10.5751/ES-07562-200301
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long term planning. This might reveal evidence to overcome institutional coordination failures, improve knowledge transfer and communication, and increase adoption
of the ACM prescriptions, with the aim to enhance adaptability of the system.

4.1. Introduction
The debate over the appropriate institutions to address the challenges facing environmental resource management, including flood management, has continued unabated for many years. An intensive discussion is ongoing on the preferences concerning the right mix of governance modes (state / market / decentralization),
knowing that flood management faces increasing complexity and future uncertainty
through climate change and socio-economic developments (Merz et al. 2010, Ingram
2011, Hill 2012). The literature shows that both, a centrally administrated bureaucracy
(Ostrom 1999, Berkes et al. 2003, Gleick 2003, Pahl-Wostl et al. 2011) as well as yield
oriented market mechanisms (Gustafson 1998, Meijerink 2004, EEA 2005, Armitage
et al. 2007, UNECE 2009) have limitations to respond to the changing conditions of
dynamic and non-linear socio-ecological systems on their own.
A new management concept based on network governance and often labelled as
“adaptive co-management” (ACM) has been identified as one that appears to address
the unpredictable behavior of such complex systems (e.g. Armitage et al. 2007, 2009,
Medema et al. 2008, Plummer et al. 2012, 2013, Scarlett 2013). ACM is considered
capable of handling divergent interests and of providing the flexibility needed to
adjust to changing circumstances, such as with climate change (Dietz et al. 2003,
Folke et al. 2005, Young et al. 2006, Olsson 2007, Pahl-Wostl 2009). The term “adaptive” refers to the ability to manage uncertainty through “learning by doing” (Berkes
and Folke 1998:10), by testing of hypotheses and using an experimental approach to
management. The learning from results creates the room for innovation, alternatives
and opportunities for revision (Holling 1978, Lee 1993, Lebel et al. 2005, Olsson et al.
2006, Tabara and Pahl-Wostl 2007). The term “co-management” indicates the collaboration of a wide range of actors from government and civil society in sharing
managing power and responsibilities across local, regional and national levels, emphasizing inclusive decision making and knowledge provision from different sources
(Folke et al. 2005, Guerin 2007, Armitage et al. 2007, 2009).
The aim of ACM is to enhance the adaptability of actors. We define adaptability as
the ability to prepare for, to respond to and to cope with climate and societal variability to reducing the effects from floods. In addition to Engle (2011) and Walker et
al. (2004), we follow Folke et al. (2010) and Hill (2012, 2013) in conceptualizing
adaptability through its role in the transformation potential, for example of a flood
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management system, enabling the adjustments or implementation of new rules,
measures or configurations to achieve a more sustainable state of the governance
system. Hence, adaptability entails the capacity to experiment and learn, to collaborate and link, to respond to external drivers and internal processes, and can be characterized as the precondition for adaptation (Smit and Wandel 2008), which is here
referred to the implementation of flood risk reducing measures, both proactive and
reactive.
Huitema et al. (2009) have argued in this journal that ACM revolves around four
institutional “prescriptions” that can each in its own way enhance adaptability. They
suggest that: 1) institutional structures need to be polycentric, that is, management of
the ecosystem is undertaken from multiple centers of power, where political authority is dispersed to separately constituted bodies; 2) natural rather than jurisdictional
boundaries are the basis for task allocation (the bioregional approach); 3) high levels
of public participation are required so as to ensure diversity of problem perception,
knowledge and solutions and to attain critical reflection; and, finally, 4) the institutional set up must provide an experimental approach to management (ibid.).
The concept of ACM is attractive, but its practical application has proved to be tantalizingly difficult, and where attempts have been made to introduce it, making an
assessment has not been easy. Lee (1993) for instance presents a long list of conditions that must be met before ACM has a chance of being used. Likewise Huitema et
al. (2009) mention various practical issues associated with the real world application
of these prescriptions, many of which were confirmed by Munaretto and Huitema
(2012). Plummer et al. (2012), in a meta-analysis of the literature on ACM, suggest
that an assessment of the results emanating from the practical application of ACM so
far is inconclusive because of the strongly divergent ways in which relevant ACM
factors have been conceptualized (e.g. learning, social networks, conflict of interest)
and the dearth of operational measures to assess their contribution. Thus, attributing
success or failure of ACM components and ACM seems next to impossible and
further research on the feasibility and efficacy of ACM is warranted.
We are specifically interested in the contribution of ACM to progress of German
flood management systems during the last three decades. For this, we collect information on whether the four ACM prescriptions have been applied and how they
been operationalized in the German part of the Rhine basin. This is a region, where
authorities have stated their goal to create a more flood resilient regime, because of
its high economic importance and growth potential (Becker 2009). Furthermore,
there is a widely shared perception that German water management needs to pay
more attention to high levels of uncertainty due to the potential impacts of climate
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change and the risk of more extreme flood events in future (Te Linde 2011, Kundzewicz 2012, Bubeck 2013).
The main research questions are:
– To what degree have the four institutional prescriptions of ACM been followed in
the German part of the Rhine basin?
– Can fundamental changes in German flood management be related to the implementation of the prescriptions?
Our research will not evaluate whether, and to what degree, adaptability has been
improved. Instead, we aim to analyze whether there are signals of adaptability, which
can be linked to the four institutional prescriptions. For this, we describe the transition of flood management in the German Rhine basin in the last three decades and
analyze whether policy changes have followed the prescriptions.

4.2. Methods
4.2.1. Case study: The German Rhine
The River Rhine serves as an example of a mature basin regime with a long experience of river interventions, covenants, efforts to reduce flood risk and has a history
of cooperation in managing the multiple functions of the river, such as navigation,
fishery, industry and ecology (Dieperink 1997, De Bruin 2006). The Rhine is the
third largest river in Europe with a length of 1,239 km of which 880 km is navigable.
The basin is shared by nine countries, of which Germany covers the largest part with
55 per cent of the basin area (Switzerland 18 per cent, France 13 per cent, the Netherlands 6 per cent and Liechtenstein, Italy, Belgium, Austria and Luxembourg with
only minor parts). It is the busiest and economically most important waterway in
Germany and Western-Europe with densely populated, large industrial centers in
the Rhine-Neckar, Rhine-Main and Ruhr regions.
The three primary levels of competence in German water management lie with the
Federal Government, the federal states (Länder) and the districts and municipalities.
Legal framing power and international policy application exists at the national level,
while the power of policy application and implementation of measures in most areas,
including water resources, environment and spatial development, is in the hands of
the federal states and - following the subsidiarity principle - with the lower administrative levels (Kraemer 1999, Winnegge and Maurer 2002, UBA 2010). New legislation and policy concepts have to pass the parliament of the federal states and the
implementation of major constructive and spatial projects are subject to heavy
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authorization procedures down to the local level. The strict division of responsibility
between functional domains in the federal states (e.g. water management, spatial
planning, economic development) together with a dominant top-down management
style are a challenge to resolving conflicts of interest in water management, for instance, between flood management and land usage (Moss 2004, 2012).
Almost two centuries of large-scale engineering interventions at the Upper Rhine –
completed in 1977 – to adapt the river system to different user functions led to evident negative environmental impacts such as a lower groundwater table and land
subsidence and to a serious increase of the flood risk due to the loss of some 85% the
former flood plains and alluvial forests and higher water flow (Bernhardt 2002, Frijters and Leentvaar 2003, Witter et al. 2006, De Bruin 2006). Following expert advice
of the “International Commission for Research on Floods of the River Rhine” (HSK)
in 1978, the new idea of flood water storage was introduced: the river is given additional room to reduce peak water levels and enable larger discharges. In 1982, the two
riparian countries Germany and France gave their formal approval to re-establish the
former level of protection against a once-in-200-year flood in the Upper Rhine, with
Germany taking most of the workload (Disse and Engel 2001, Dister 2002). The HSK
proposal was designed as a water storage project to lower flood peaks. However, the
merely technical approach with the focus on water management did not consider the
ecological aspects and socio-economic consequences of the system. This deficiency
was interpreted by the responsible authority as a trigger to present alternative flood
management concepts, for example to combine hazard reduction with flood plain
restoration or to introduce the idea of precaution, damage minimization and selfresponsibility. In that respect, the bi-lateral agreement can be considered as the starting point for the transition from a traditional, engineered safety discourse to a new
flood management policy in Germany based on an ecological risk perspective (Becker 2009). To establish an adaptive flood risk management regime is imperative, because the consequences of extreme floods in the German part of the Rhine can be
enormous: approximately three million people live in flood prone areas and possible
flood damage in extreme cases has been estimated at a cost of between 35 to 65 billion Euros (Disse and Engel 2001, IKSR 2006, Te Linde et al. 2011).
4.2.2. Analytical framework
As stated above, it has been suggested that ACM revolves around four institutional
prescriptions that can each enhance adaptability in flood management. We will use
the four institutional ACM prescriptions to describe whether the theory of adaptive
co-management has made progress in German flood governance. In the following,
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we briefly summarize each prescription (for more details, see Huitema et al. 2009)
and their relationship with the adaptability of the system.
Polycentric structure
Polycentric structures are characterized by multiple governing authorities and centers of decision making at different scales that are formally independent of each
other and function with coherent interaction as a system (Ostrom 1999, 2010). In a
polycentric system the lowest jurisdictional level (communities, municipalities) is
emphasized, and the opportunities for self-governance and local self-determination
are considered of paramount importance (McGinnis 2005, Anderson and Ostrom
2008, Sovacool 2011). Polycentricity represents a broader concept than mere federalism. According to McGinnis and Ostrom (2011:15), “a federal system may only consist of a sequence of nested jurisdictions at different levels, but a polycentric system
also includes crosscutting jurisdictions specializing in particular policy matters, such
as managing a river basin that cuts across state lines”. The literature on polycentric
structures suggests that a distribution of power, overlapping responsibilities and an
added advantage of local knowledge promote a diversity of problem framing, policies, and learning from each other that can foster adaptability. This can entail lower
barriers to testing new ideas and experimenting with multiple approaches to provide
creative alternatives and locally customized solutions; extra opportunities arise for
networking and the supporting roles of, private corporations, building coalitions,
voluntary associations, and community-based organizations, collecting socio-ecological knowledge, gaining experience from diverse sources and for providing the
“safety net” of redundancy (Dietz et al. 2003, Ostrom 2005, Anderson and Ostrom
2008, Neef 2009, Huitema et al. 2009). The discourse on poly-centricity also suggests
potential problems. Without appropriate and well-functioning negotiation and coordination mechanisms, ambiguous or overlapping responsibilities and activities can
result in unclear accountability, opportunism, dysfunction and delay (McGinnis
2000, 2005, Ostrom 2005, Toonen 2010, Sovacool 2011, Pahl-Wostl et al. 2011).
Bio-regional approach
The bio-regional approach centers on the notion of fit between institutions and socio-ecological systems (Folke et al. 2007), recognizing the interdependencies of the
environmental, technological, economic, institutional and cultural characteristics of
a river basin (Pahl-Wostl 2007b, Pahl-Wostl et al. 2012, Huitema and Meijerink
2014). Gibson et al. (1998) regards this as an optimization issue and Young (2002:
20) proposes that “the closer the fit between eco- and institutional systems the better
the relevant institutions will perform”. Thus, congruence or compatibility is needed
between the ecosystem and the institutions created to manage the human activities
affecting this system and natural rather than jurisdictional boundaries are considered
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as the basis for task allocation. This line of thinking was also embedded in the EU
Water Framework and Floods Directives, which both propose river basin scale approaches with the purpose of better linking upstream and downstream communities
and creating a more integrated governance system (CEC 2000, CEC 2007). In a
transboundary river basin such as that of the Rhine, the question of fit is complex
because various processes play out at very different levels, scales, political domains,
and it is difficult to exclude spatial misfits (Moss 2003, Imperial 2005, Blomquist and
Schlager 2005, Cosens and Williams 2012). River basin organizations can here play
an important role to enhancing the awareness of interdependencies, linking decision
making institutions and facilitating the information flow (Schlager and Blomquist
2000, Sadoff and Grey 2002, Borowsky et al. 2008, Huitema et al. 2009) Empirical
evidence has dampened expectations that the bio-regional approach could serve as a
panacea for environmental resource problems in this and many other domains (Ostrom 2007). Nevertheless, implementation of the concept may help to drive and
shape adaptive co-management through a better integration of the diverse interests
up- and downstream and a more efficient use of resources.
Participation
Public participation means to involve those, who are affected by a decision assuming
that this will lead to a better quality and durability of decisions and will reflect the
interests and concerns of the affected and interested people. In this respect, participation is expected to contribute in various ways in increasing the legitimacy, accountability and transparency of the decision process and in achieving socially acceptable solutions (Sabatier et al. 2005, Mostert et al. 2007, Reed 2008). Participation
can enhance the efficiency and quality of problem solving by establishing links and
networks among decision makers and the public, by enabling dialogue and by building a broader, more balanced knowledge base among the different actors involved,
thus increasing the mutual awareness and contextual understanding necessary to
jointly tackle the issues at hand and to support the decisions taken (Hajer and Wagenaar 2003, Mostert 2003, Borowski et al. 2008). Participation can therefore create
trust among actors and foster social learning, both considered important building
blocks for adaptability and motivation for adaptation (Folke et al. 2005, Lebel et al.
2010, Huitema et al. 2007, Armitage and Plummer 2010, Schultz et al. 2011, Renn
2014). A number of limitations and drawbacks have also been observed, including: a
lack of clarity both of purpose and the role of stakeholders; unequal distribution of
information and knowledge; a lack of accountability of participants or their representativeness; an overemphasizing of consensus; a lack of experience with multiparty approaches including the promotion of such approaches; and an uncertainty
about how binding jointly agreed decisions really are for participants, but also for
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elected representatives (Burkeley and Mol 2003, Kampa et al. 2003, Van de Kerkhof
2006, Mostert et al. 2007, Huitema et al. 2007, Reed 2008).
Experimentation
The prescription “experimentation” can apply in two ways: a) in the classical sense of
testing hypotheses on the response of the water system to different management
interventions; or b) as the introduction of a certain management approach with subsequent monitoring of the effects and, if needed, adjustment of the approach (Huitema et al. 2009). Water management is typically a political process, where the implementation of a policy can to some extent be considered as an experiment (Galaz
2007, Pahl-Wostl 2007a, Duit and Galaz 2008). As Plummer and Armitage (2007)
point out, ACM needs to be information intensive and learning oriented in order to
deal with complexity and uncertainty, and thus demands a high degree of experimentation to test hypotheses, monitor results and interpret new approaches (Lee
1993). In addition to producing new ideas and alternatives, experimentation has
been associated with agreement on rules, improved procedures and common values
that build cooperation and trust, all essential ingredients in moving from reactive
adjustment to proactive anticipation. Well-designed experiments are expected to
provide more diverse and flexible governance solutions to adapt to a specific context
and create a shared vision that promotes proactive handling of uncertainty and complexity (Walters and Holling 1990, Stankey et al. 2005, Armitage et al. 2008, Klein
2008). Experimentation may face a number of practical difficulties around the choice
of methods, the interpretation of results or the inclusion of stakeholders (Pielke
2007). And also to prove the worth of a new hypothesis via a political experiment
may consume costly time and involve ethical concerns, for example, if the political
risk of such management is considered too severe or problems in assessing the effectiveness because changes are not detectable in a reasonable time (Sutherland 2006).
In this paper, we analyze the application of the four prescriptions during the transition of flood management in the German Rhine basin. They are characterized by
institutional and managerial aspects, which we defined and summarized in Table 4.1.
as “Characteristic Aspects”. The “Indicators of Operationalization” in the second
column will be used for the assessment of the degree to which the prescriptions have
been followed. We are aware of the lack of an objective, quantitative measure of the
prescriptions in enhancing adaptability and in potentially driving policy change.
Thus, both, the aspects and the indicators and their links will form the input to discuss the role of the prescriptions as facilitators or contributors to the policy changes.
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Table 4.1. ‘Characteristic Aspects’ of the prescriptions and ‘Indicators of Operationalization’
Characteristic Aspects
Polycentric set up
– Emphasis on the lowest possible jurisdictional level
– Higher jurisdictional levels responsible
for oversight and diffusion of innovations
– High tolerance for overlap and redundancy

Indicators of Operationalization

– Substantive emphasis on the municipal level
– State and federal governments responsible for supervision over
legal procedures
– Problems are the responsibility of multiple parties that compete
with each other
– Mechanisms for the discussion of novel approaches exist at the
state and federal level
– Space for diversity of problem framing and experimentation,
including innovative competition, cross-fertilization

Bio-regional approach
– Natural boundaries rather than jurisdictional boundaries are the basis for task allocation
– Problems and resultant interventions are
considered from the perspective of consequences in the entire regions

– Institutions formed at the river basin scale (e.g. river basin organizations, working groups, conflict resolution mechanisms, research programs)
– Basin-wide plan with common goals and protocols for decision,
timing, monitoring
– Basin wide planning, with explicit considerations of up and
downstream consequences of measures

Participation
– Taking part and exert influence, by ordinary citizens, stakeholders or their collectives, in the processes of government and/
or governance

– Citizens/stakeholders have the possibility to influence the way
problems are officially defined
– Unrestricted flow of information between Citizens / stakeholders and government bodies
– Various types of information are regarded in the policy making
process, including lay knowledge
– Citizens / stakeholders have the legal right to present their
views at the draft stage and/or to question adopted policies in
court
– Making use of various techniques to build consensus and reach
agreement, including subdivision and delegation of responsibilities to lower administrative levels

Experimentation
– Planned interventions in the social-ecological system, and the monitoring of their
results, to learn about ecosystems functioning while managing the system

– There is an openness to novel approaches to water management
– Novel approaches are introduced on the basis of explicit hypotheses about their intended effects
– The actual effects of novel approaches are monitored and used
to evaluate the effectiveness of said approaches

4.2.3. Data collection
The empirical findings in this article are based on 38 semi-structured interviews and
three consecutive workshops between 2007 and 2011 and a telephone survey con103
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ducted in 2009 and 2010. In addition, official policy documents, legal texts, scientific
papers and documentary reports were analyzed. The semi-structured interviews were
held with officials responsible for flood management at ministerial, regional and local administrative levels and with flood experts from academia, citizen initiatives and
NGOs. The questions covered possible triggers of policy change in flood management, i.e. focusing events, such as major floods; elections or political crisis; and
change agents or policy entrepreneurs from administration and academia), as well
as concomitant circumstances (including the political arenas, where change happened), the values and shortcomings of new concepts and strategies, the current state
of flood management and future challenges.
The workshops were organized as part of two projects ACER (www.adaptation.nl) and EU NeWater (www.newater.info) in cooperation with the ‘Dutch-German working group on flood management’, to develop different adaptation strategies
and interventions as response to future flood risks. Participants of the workshops
were delegates from the project partners, flood experts, spatial developers and decision makers from different administrative levels, representatives from municipalities,
citizen initiatives and NGOs. An important aspect of the workshops was the two-way
communication and mutual learning process between the stakeholders, and possibly
to converge opposing positions and perspectives into a joint vision of future flood
management (Te Linde et al. 2012). The telephone survey was conducted by trained
interviewers among 78 communal officials and members of river or dike associations
responsible for the local flood management and lasted on average 45 min. The questionnaire with 58 questions was used, reviewed beforehand by a multidisciplinary
team of experts and programmed in the statistical software package SPSS, to assess
their flood risk perception, the experience with recent flood events and the protective
capability in their municipality (Becker et al. 2014). To obtain comparable information on the perceptions of an affected but “private” population group, 11 flood citizen
initiatives situated close to the River Rhine were contacted as well. The objective was
to get guidance on those factors, which should be given more attention at the local
level in order to improve the level of preparedness and to prompt action to minimize
flood damage. In an “open comment” section, the interviewees could also state their
opinion about more general items with regard flood management such as trust in the
governmental strategy, political focus and administrative barriers. More detailed results of the empirical research can be found in Becker and Raadgever (2006), Raadgever (2007, 2008), Becker (2009), Te Linde et al. (2012) and Becker et al. (2007, 2014).

4.3. Results
In this section, we describe the degree of application and effect of the four prescriptions in the German part of the basin.
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4.3.1. How polycentric are the institutional structures?
The division of jurisdictions between and within the German federal states and in
the flood management context is complex. The controlling and strategic power is
concentrated at the Upper flood administration in the federal states. It is low at the
national level, despite the majority of the financial contribution and it is limited at
the municipal level. However, the position of the local administration becomes
stronger during the implementation phase of measures, in accordance with the local
spatial development responsibilities and due to the disaster management protocol in
the case of flood events. It has been argued that the German federal arrangement is
characterized by a polycentric administrative structure with its high degree of interdependence of federal, states (Länder) and local governmental levels and of political
and policy interconnection (Neef 2008, 2009, Thiel 2015). This has the disadvantage
of limiting or counteracting to some degree policy change (Jaenicke et al. 2001, Barzeley and Füchtner 2003, Gunlicks 2005). On the other hand, the institutional setting
fosters individual policy developments in each of the federal states, tailored to their
problem structures, political configurations and local interests. Together with the
managerial scale, it creates the room for experimenting, to produce new ideas and to
review traditional procedures and structures. Such a distribution of power may complicate coordination across jurisdictions and requires considerable vertical and horizontal cooperation (Mayntz 1999, Gunlicks 2005), but also offers the chance for
mutual learning, for innovating competition and cross-fertilization resulting in
more effective and sustainable management outcomes at different levels (Pahl-Wostl
2007a, Ostrom 2010).
In line with the institutional structure, the strategic planning and implementation to
reduce flood risk in the Upper Rhine region were distributed over the three federal
states concerned: Baden-Wuerttemberg (B-W), Rhineland-Palatinate (R-P), and
Hessen (HE). Each of the states framed the problem differently and applied different
strategies to perform her task. Baden-Wuerttemberg approached it as a multiple task
by combining “safety and environment”. Her “Integrated Rhine Plan” (1988, 1996)
aimed to reduce the flood hazard by providing extra water retention in 13 polders
(MEBW 2007). At the same time, and promoted by the environmental discourse in
the 1970s and the expected European legislation in the 1980s, a complementary environmental objective was agreed to restore the riparian forest. To gain the necessary
ecological knowledge and to facilitate the political and public acceptance of the program the administrative officials formed a coalition with the scientists of the extra
established “Auen-Institute’” of the World Wide Fund for Nature (WWF). Rhineland-Palatinate fulfilled her obligation of additional water storage with 10 retention
sites, but developed in 1994 an even more comprehensive flood prevention concept.
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In addition to technical measures, it addressed as well the potential negative consequences of flooding by restrictions of spatial developments in flood plains, and by
assigning individual responsibility to people living in flood prone areas. This added
a socio-economic dimension to the traditional task of engineering based flood protection and presented a change from the former public safety promise to a new precautionary risk discourse. Hessen decided to take no extra measures, because of an
assumed lower flood risk and little political interests but committed to take on a 20
per cent cost share of the Rhineland-Palatinate retention measures. Independently
and at a later stage (1990-1992), North Rhine-Westphalia (NRW), further downstream at the Lower Rhine, commenced a similar strategic transition from “higher
dikes” towards “more space for water” and “nature restoration”, based on her
“Guidelines for natural River training and Maintenance” (MUNLV NRW 2010). Her
“Master Plan for Flood protection, Ecology and Navigation” (MURL NRW 1992)
considered and integrated not only the hydrological but also the socio-economic
and ecological impacts of the planned measures in order to receive the political support of the related political domains (Becker 2009).
The new flood management policies of the federal states increased the variety of options and strategies that enhanced the flexibility of measures, thereby creating novel
opportunities for adaptive solutions. The consecutive floods 1993 and 1995 created
the necessary political pressure to consolidate the various approaches and to promote them upwards onto the national level for German rivers in form of the LAWA
“Guidelines for forward looking Flood Protection” with its main pillars of ecological
water storage, technical and spatial flood prevention and precautionary damage
minimization (LAWA 1995, 2003). To emphasize a coordinated implementation of
the guidelines – in particular after the catastrophic River Elbe flood in 2002 - the
German government confirmed the LAWA guidelines in the “Five points program”
(BMU 2002) and institutionalized them 2005 by the first national flood legislation,
the Flood Control Act (Gesetz für den vorbeugenden Hochwasserschutz, BMU
2005). This composite law sets strict rules for spatial development and building in
flood prone areas, disaster management and cooperation between the federal states
and forms the basis for the transposition of the EU Flood Directive (European Commission 2007) and the amendment of the Federal Water Act (Wasserhaushaltsgesetz,
BMU 2010) in 2010 (Becker 2009, Hartmann 2012).
Signs of disadvantages of the polycentric system are perceptible as well, for example
the late consideration of climate change as a potential issue across the states; or taking the relatively slow implementation of the water retention projects as an indicator:
after three decades, only some 50 per cent of the planned flood retention projects
along the German part of the Rhine have been completed so far (Table 4.2.).
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Table 4.2. Operational retention projects along the German part of the Rhine
Retention Volumes (million m³) as percent of planned capacity (source IKSR 2014)
(%) Operational
2014
2020

Year

2005

2010

Baden-Wuerttemberg
Rhineland-Palatinate
North Rhine-Westphalia

40
29
44

40
49
47

40
81
47

51
98
92

100
188
121

Upper and Lower Rhine

40

44

50

78

123

2020+

The ideas of “more space for water”, “precautionary risk reduction” and “green flood
protection” introduced additional dependencies between the Upper Water Administration of the federal states, where most major flood prevention strategies have their
origin, and the communal levels, where responsibility rests for local flood protection
including disaster management, spatial development, and the provision of the “local
space”. The related domains of water management and spatial planning follow a
different logic of “risk” and “land use” functions and therefore, apply different
values, planning procedures and time horizons (Moss 2003, Van den Brink and Meijerink 2006). This can result in different interests and economic considerations, in
difficulties around reserving more space for water retention or controlled flooding,
and in missing the chance of an integrated reframing of flood prevention as a spatial
planning task (Dister 2002, Röhring 2004, Krieger 2013). The delays or the fading
focus in the implementation phase have a number of reasons. Apart from individual
interests of local stakeholders they can be attributed to several often related political
or institutional factors. Frequently voiced criticism in the workshops, interviews and
free comments of the telephone survey included inadequate involvement and delegation of responsibilities at the communal level, insufficient vertical and horizontal
interplay within and between the interlinked political domains and complex and
time consuming administrative procedures. Also a lack of urgency in the public and
political arena or simply an underrating of the local flood risk has to be noted, particularly after longer periods with no major flood events. The rather optimistic feeling
of safety and preparedness of local officials, as revealed in our survey along the Rhine
(Becker et al. 2014) is a strong hint to improve the local risk awareness, for example
by municipal risk auditing as offered by the DWA (Deutsche Vereinigung für Wasserwirtschaft, www.dwa.de). From these findings we gain the insight (similar to Samuels et al. 2006 and De Kruif 2012) that the administrative structures, including the
approval- and coordinating procedures need to be reviewed in order to speed up the
implementation process and better attune projects of the related ‘water-space-nature’
domains. This together with an effective transfer of “best practice” fostered by the
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mentioned flood associations and partnerships could be promising steps to strengthen the municipal role in flood risk management (Juepner 2010).
A further complicating factor is the diversity of ownership and use of the land in the
different federal states. In Baden-Wuerttemberg, most of the designated space for
retention measures is state property with less than 20 per cent in private ownership.
In cases of locally organized opposition or no amicable settlements with the private
owners, the acquisition of storage space in question this caused time consuming expropriation procedures including higher project costs. In Rhineland-Palatinate (and
similar in North Rhine-Westphalia) with mostly private property and intensively
used farmland in smaller plots, land consolidation procedures could be applied. As
Table 2 suggests, this enhanced the acceptance and accelerated the implementation
of the measures in Rhineland-Palatinate, inter alia, through simplified approval procedures, early involvement of owner associations in the planning process and generous relocation of agricultural land holdings (Flurbereinigung) (Kaiser 2012).
We could also identify in our study the positive impact of what the literature considers as “critical supporting aspects” in polycentricity: the promoting role of entrepreneurial leadership (Olsson et al. 2006, Huitema and Meijerink 2010) and of crosscutting institutions that are specialized in particular policy matters (in our case in
flood risk management) (McGinnis and Ostrom 2011). A new generation of experts
in the technical administration of the respective federal states acted during the transition as “policy entrepreneurs”. They had an important role in driving change
through a fresh management style in special departments that were set up to supervise the new projects. They were forming alliances and networks with academia,
NGOs and citizen initiatives to draw on various sources of knowledge, to promote
the new ideas and to gain political and public acceptance. It is important to note, that
the key operative officials at the Upper Rhine and in North Rhine-Westphalia were
present over a long period in leading administrative or academic positions. This gave
them the time to learn and to develop the necessary leadership to accompany the
transition and manoeuver the new concepts upwards through the levels of administration. Likewise, they provided a stabilizing element over time in regard to political
rearrangements and changing constellations of decision makers (Becker 2009). The
other supporting aspect is the establishment in the last three decennia of several
statutory corporations, voluntary associations, and community-based organizations
to represent the local interests and to strengthen the regional and municipal input in
flood prevention. Examples include the “Hochwassernotgemeinschaft Rhein”, a solidarity association representing some 60 municipalities, cities, NGOs and more than
one million citizens along the upper and Middle Rhine, several “Flood Partnerships”,
associations of municipalities and cities (Juepner 2010), particularly in the southern
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parts of the Rhine, the “Aktion Blau” (Action Blue) in Rhineland-Palatinate, where
the regional administration, communities and citizens cooperate to restore the natural water retention, the “Flood Competence Centrum’ in the city of Cologne with
members of policy, science, administration and the public, or more downstream in
North Rhine-Westphalia the “Dutch-German Flood Working Group”, triggered by
the flood event of 1995, to share experience and to harmonize cross-border flood
prevention (Verwijmeren 2007).
4.3.2. Does management occur at the bio-regional level?
Despite the fact that the Rhine crosses several administrative boundaries, the political responsibility for flood management primarily rests with the individual federal
states (Länder), which potentially creates a classic case of ecological misfit. To address this, flood management moved stepwise towards a coordinating bio-regional
solution to reach “fit” between the relevant jurisdictions (Borowski et al. 2008, Van
Rijswick et al. 2010, Moss 2012, Helldorff 2014, Huitema and Meijerink 2014).
The new flood policies of Baden-Wuerttemberg, Rhineland-Palatinate and North
Rhine-Westphalia had been endorsed, but stopped at the borders of the federal
states. The consecutive flood events of 1993/1995 exerted eventually the political pressure needed to synchronize in the Rhine basin the individual risk mitigation measures. The political arena of the International Commission for the Protection of the
Rhine (IKSR) could be used to upscale the ecological retention and risk concept of
the federal states and in 1998, the Action Plan on Floods (FAP) for the Rhine was
adopted, to be completed by 2020 within the “Rhine 2020” program (IKSR 1995,
1998, 2001b, De Bruin 2006). The FAP represents the core of a bio-regional approach
with common action targets, firm timings, a budget and a strict monitoring regime.
Although an international program, it can be considered to a large part a German
project, as around 90% of existing or planned measures are scheduled to take place
in the German part of the basin. The retention projects, the institutional structures
and the responsibilities of the federal states remained unchanged. However, the combination of the individual measures and the harmonization of the targets stimulated
the active interplay between the federal states, sectors and formal stakeholders. In
particular the monitoring regime of the FAP introduced a basin-wide perspective
and created a certain discipline that forced the operational actors in each state to
reflect on their individual activities and future planning.
Coordinating fora are established, at the national level the LAWA (Länderarbeitsgruppe Wasser, State Water Working Group) and more recently and specifically for
the Rhine river, the Rhine River Basin Community (FGG-Rhein, Flussgebietsge109
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meinschaft Rhein) to coordinate the implementation of the FAP including the monitoring programs, to implement the European water Directives, to inform the public
and to prepare the German position for discussions within the International Commission for the Protection of the Rhine (IKSR) at the basin level.
Supporting coordinating body for the Rhine basin is the International Commission
for the Protection of the Rhine (IKSR). Her forcing power to determine actions is
limited and the implementation of measures remains the responsibility of the respective states (Dieperink 1997, 2000, Kampa et al. 2003, Dombrowsky and Holländer
2004, Dombrowsky 2009, Weidenhaupt and Schulte-Wülfer-Leidig 2013). However,
the international authority of the IKSR helps the commission to play an important
role by providing the political arena to discuss the required activities and future programs for the basin and to prepare the discussion topics and political decisions for
the periodical “Rhine Minister Conference”. An important link between the states is
formed by the IKSR working groups consisting of experts and officials of the riparian
states. They deal with technical issues of flood prevention, stipulate research and the
development of complementary risk reducing activities in the basin. They also serve
as the necessary forum, where formal stakeholders, such as the various associations
(for example water supply or chemical industry), communal organizations and environmental NGOs have the right and opportunity to be informed or consulted and to
a less degree influence decisions. Such discussions and decisions are generally led by
administrative experts and, as our interviews revealed, with a predominantly political
focus and a largely technical flood-point of view.
Acknowledging the fact that the IKSR has advisory status only, the progress achieved
over the last decades to reduce the flood vulnerability in the basin is remarkable.
Effective sub-programs have been developed to upgrade flood control. Along the
Rhine, flood risk is measured and communicated via the Rhine Atlas (IKSR 2001a,
2013a) and standardized hazard and risk mapping (LAWA 2010b, IKSR 2014) and is
translated in additional flood management measures such as the international flood
early-warning system (Werner et al. 2005, Thielen et al. 2009, IKSR 2012) or emergency and evacuation plans. An assessment of flood risk has been published (IKSR
2006, 2012) and a draft flood management plan has been made available (IKSR
2014b). Specific research is conducted on climate change impact on the river discharge pattern (IKSR 2009, 2011) or by international and European research projects
and case studies as the “Rhine-Meuse Activity on Flood Risk” (IRMA-SPONGE,
Hooijer et al. 2004) or “Sustainable Development of Flood Plains” (SDF, Menke and
Nijland 2008). Supportive scientific knowledge is provided by formal research organizations such as the International Commission of Hydrology of the Rhine catchment (CHR) or the German Federal Institute of Hydrology (BfG).
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Our investigations also revealed that sovereignty considerations of the federal states
are still dominant. The FAP added up the earlier measures and plans of the federal
states without reconsidering their design, down-stream effects or protection standards in a basin-wide context. No serious review of the institutional structures, responsibilities and procedures took place with the aim to create a strong sense of
solidarity and cooperation. The administrative borders rather constrain dissemination of knowledge, reflection on experience and future needs, for example climate
change adaptation, or exchange of “best practice” and harmonization of standards.
They reduce the potential for synergies through joint planning, common use of resources and restrict the opportunities for mutual learning (Raadgever 2005, Becker
2009, Schmeier 2012). These are the themes of a continuing “upstream-downstream
discussion”, including the issues of the optimal operation of the Upper Rhine retention polders (Homagh and Bremicker 2006, Bronstert et al. 2007), the need to provide extra water storage space upstream to reduce the downstream vulnerability and
to get better prepared for potential climate change impacts and extreme flood events,
or an eventual increase of dike heights in NRW, which could pose fundamental discharge problems further downstream for the Netherlands (Te Linde et al. 2012).
The establishment of the Flood Action Plan (FAP) and the obligatory monitoring
action initiated a more future-oriented point of view to deal with uncertainty. It
became obvious, the FAP might not achieve all of its 2020 targets (IKSR 2006,
2007a, 2012a) and that additional retention space needs to be identified that will also
include long term climate change impacts.
The introduction of the effects of climate change on the discharge regime in the
Rhine basin happened at a relative late stage (IKSR 2007b, 2011, 2015). The issue had
for some time been considered only regionally for the southern part of the German
Rhine in the KLIWA program of Baden-Wuerttemberg, Bavaria, and Rhineland-Palatinate (KLIWA 2006). Accordingly, political pressure came from the Ministers in
charge of the Rhine protection, who drew up a set of demands at their recent meetings: to speed up the implementation of the FAP measures; to identify additional
retention space; to investigate the consequences of potential climate change impacts;
to further raise the public awareness of flood risk; and to intensify the coordination
and cooperation efforts across borders (IKSR 2007b, 2009, 2013b, CHR 2010).
4.3.3. What kind of participation occurs?
In Germany, formal participation is laid down by law for all major infrastructural
projects, including the development of flood management measures such as retention areas and levees. They must go through an extended approval procedure, during
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which the stakeholders and the general public are informed, consulted and have the
opportunity to comment or raise objections. Planning approval decisions can be
challenged in court. This created a formal, top-down understanding of process management, where the technical administration dominate the initiating phase. This
form of participation can “informally” be extended, for example by hearings, “round
tables” and related communication tools to further include the public in the decision
making process (Kaiser 2012, Heintz et al. 2012). The exact purpose, scope and organization of informal, public participation is still under debate (Mostert et al. 2007,
Fleischhauer et al. 2012). Frequently, this leads to the feeling of the local stakeholders
and the affected public that they are “just informed” at a (too) late stage and as a
matter of compliance with legal obligations (Frijters and Leentvaart 2003; Kampa et
al. 2003). NGOs but even district and municipality officials, we interviewed, repeatedly expressed their dissatisfaction with “one way information” and too little involvement in the planning and decision making process.
The early strategic development phase of “more space for water” was characterized
by top-down decision making, where the counter-arguments of citizens or NGOs
were rare. In the more concrete project stages of the 1990s, the local opposition built
up within the legal frame of land use approval and environmental assessment procedures. The importance of communication and effective process management, the
necessity to appreciate the divergent interests and the relevance to understand the
local context became obvious by the turning-down of the application for a retention
polder near Trebur (State of Hesse) after uncoordinated, insufficient information
and consultation management (Becker 2009). And a study to investigate the delays
of the FAP retention projects within the “Integrated Rhine Program” in BadenWuerttemberg (Ufit 2006) confirmed the difficulty to correct faults of process management and communication made in the initial project phase and to regain public
support at a later stage.
Our observations showed numerous signals of a learning process from positive participation experience during the last two decades and suggest that many of the above
shortcomings in active public involvement are being addressed. In Rhineland-Palatinate, a first “conventional” top-down procedure to develop retention polders at two
sites, failed due to strong local opposition. In a new approach, a multidisciplinary
expert group including environmental NGOs investigated several potential retention
sites. After an extensive dialogue in an “open planning process” with the related
communities and stakeholders, particularly the farmers, the government could designated ten storage sites (Meuser 2006). This experience of successful participation
had a major influence on the future planning and decision processes in RhinelandPalatinate and increased the “productivity” of the execution of retention projects
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such as Hördt and Ingelheim (Rhineland-Palatinate). At the planned polder Hördt,
intensive communication and mediation and particularly the delegation of responsibilities and decision power to lower authorities and local social partners enabled the
agreement for the first emergency polder in the Rhine basin, scheduled for 2023
(Ness and Schmitteckert 2010). At the polder Ingelheim, the transparent planning
and communication from the very beginning with all affected stakeholders could
speed up the implementation process significantly and gained the first local agreement without court proceedings (Kaiser 2012).
In our workshops, flood experts and local officials emphasized the importance of the
active participation of the general public for achieving effective flood prevention.
Together with the establishment of citizen initiatives and multidisciplinary flood
working groups it fostered the dissemination of local knowledge, and upgraded and
complemented the communal role in the planning and decision process. For example in Cologne, a city periodically affected by heavy flooding, the dedicated city flood
authority organized a transparent decision and information process with risk awareness programs and practical emergency exercises. Within a few years, additional retention areas, mobile flood protection, private mitigation measures and a flood competence centre (HKC, Hochwasser-Kompetenz-Centrum) became operational,
reducing significantly the vulnerability of the city and the region. This results was
only achievable, as stated by the head of the flood department, with the active involvement and engagement of the local stakeholders and the affected public. In North
Rhine-Westphalia, the technical water administration established alliances between
communities, dike associations and land owners to enhance bottom-up involvement
in the early phase of a project. More than 80 per cent of the land demand for retention areas and infrastructure projects was met by applying important factors for successful participation such as “free flow of information”, communal “win-win” infrastructural projects, generous financial arrangements and agreed compensation
schemes such as relocation of agricultural land holdings (Flurbereinigung). The positive examples in Rhineland-Palatinate and North Rhine-Westphalia demonstrate
that clear rules of collective decision making, distribution of responsibilities between
stakeholders and decision makers and a regulatory compensation framework are
promising tools to progress public participation.
4.3.4. Experimentation as part of the management system?
The task to re-establish the former flood safety standard in a sustainable, ecological
manner required innovative technical solutions, a shift in governance and new policies. This in turn called for intensive experimenting to produce the necessary knowl-
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edge, for testing novel approaches, trying out alternative institutional arrangements
and strategies and for starting an iterative learning process.
First experimental developments were seen in planning “extra space for water” and
in “greening of flood protection”. The restoration of floodplains, fluvial forests, wetlands and the new concept of ecological flooding as investigated in Polder Altenheim
(1993-1996) formed the basis for the principle of additional, ecological water storage
(Dister 2002, Becker 2009). An automated central system to control the water retention operation was developed, tested and its efficacy verified in combination with the
existent dike system (Homagk and Bremicker 2006). The outcome was used in the
Baden-Wuerttemberg in the Integrated Rhine Program (1988, 1996) and the Rhineland-Palatinate Retention Program and Action Blue (1992, 1994). Likewise, in North
Rhine-Westphalia, her “Guidelines for natural River training and Maintenance” were
now tested, extended and applied onto the large scale waterway of the Lower Rhine
(General Plans and Master Plan, StAWA1990, 1991, MURL NRW 1992). The flood
risk reducing effects of consolidated measures in form of the Action Plan on Floods
(FAP) are regularly monitored every five years (IKSR 2012). A start has been made to
include climate change as a further risk component into the adaptation strategy of
the basin with the “Study of scenarios for the discharge regime of the Rhine” (IKSR
2011) and the “Climate change adaptation strategy for the IRBD Rhine” (IKSR 2015).
Experimentation in a social and institutional sense can be seen twofold. The “risk
and precaution” related notions, as first formalized in the LAWA guidelines (LAWA
1995, 2003) initiated a new manner to deal with uncertainty. Guided by the hazard
and risk mapping generated along the Rhine more adaptive strategies and plans were
developed to minimize damage and impact of floods, not only relying on constructive flood control measures but also implementing “soft” alternatives. Experimentation is also reflected in the application of a more advanced governance style, including empowering the societal partners and building trust among stakeholders,
essential aspects for the willing support to explore alternatives and achieve consensus
as shown by the above examples of Cologne, Ingelheim or Hördt. Further research,
investigations and developments were (and still are) conducted to integrate “soft”
and “hard” measures with the aim to increase the adaptability in the basin. Example
include the restoring of flood plains (Dister 2002, Smits and de Groot 2005, Menke
and Nijland 2008), more active involvement of spatial development and land use
(International Rhine-Meuse Initiatives, Hooijer et al. 2004), early flood warning systems (Thielen et al. 2009), risk and hazard mapping to increase awareness and prioritize action (IKSR 2014), insurance options (Thieken et al. 2006, Bouwer et al. 2007)
and disaster management plans and awareness programs for the affected public
(IKSR 2013c).
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An important item on the agenda of our workshops was the dispute about the objectives of research and experimentation. The manner of data production, their interpretation and use led to lively discussion between scientists and practitioners. The
majority of scientists argued for independent, objective science and were against testing of hypotheses or experimenting, designed through a pragmatic or even “political
lens”. The flood experts and decision makers on the other side missed the interpretation and guidance, but also the authority of academia. They felt insecure to make
decisions or to speculate on their own about future requirements, perhaps also shying away from the threat of judicial review. At the end, the participants agreed that
this distance between both sides could promote the adherence to proven familiar
perspectives, power structures and management approaches and at the same time,
hamper the formulation of new, creative hypotheses and full exploitation of experimentation, thus being contra-productive for adaptability.

4.4. Discussion
Our study demonstrates a transformative policy change in the German Rhine over
the last three decades, from the traditional engineering and “flood control” approach
to a more holistic, environmentally oriented risk concept. The new ecological strategies to reduce flood risk along the Rhine, the redefinition of flood protection as a
precautionary risk approach, and the increased procedural efficacy through a more
participatory governance style, demonstrate a significant application of the ACM
prescriptions. Experimenting and successful learning have been stimulated, thereby
creating the scope for enhancing the adaptability of the flood regime (Pahl-Wostl
2009, Pahl-Wostl et al. 2013). The question remains, however, about the specific impact of the policy prescriptions and their success role in the transition process and
promoters of policy change. Plummer et al. (2012) discuss in detail how difficult if
not impossible it is to relate operational measures of ACM factors to their outcomes.
Medema et al. (2008) and Swart et al. (2014) warn against the use of largely untested
heuristics in adaptation such as “better adaptation outcomes require stakeholder involvement” or to assume one-size-fits-all approaches. Therefore, we are cautious as
benchmarking them as “a driver” or even as “a target” but recognize initiating, preparing, facilitating and mediating contributions. Thus, we keep it to the more general
judgment of describing opportunities to promote adaptability and try to link those to
our analysis of ACM prescriptions.
4.4.1. Following the prescriptions
The difficulty with connecting the four ACM prescriptions to specific outcomes is
partly conditioned by their ambivalent character. Depending on the respective poli115
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tical or societal context and their specific way of implementation they can achieve a
positive or negative outcome, they can cause an enhancing but also potentially counterproductive effect. Moreover, it is underlined by the interrelationship of the prescriptions, and by their impact in comparison to other “drivers of change”.
Polycentricity played an important role in preparing the traditional flood protection
regime for change. The responsibilities of and within the autonomous federal states
for flood management in combination with the specific hydrological and bio-physical conditions in their river sections forced an individual problem framing and
stimulated innovative competition between the states to generate the customized solutions. At the same time, it created the room and freedom for experimenting, for
reviewing traditional hierarchies and working procedures and for promoting networking and building of coalitions (Ostrom 2005). New ideas and solutions were
presented like restoration of flood plains and ecological flooding or controlled retention polders. Considering the more socio-economic and participatory angle of flood
management introduced the “precaution”, “risk” and “individual responsibility” perspectives. The ability to select from multiple, “soft” and “hard” strategies and adding
the various “greener”, participatory and precautionary elements to the general “more
space for the water” proposition improved the flexibility and enhanced the options
for effective and adaptive flood management (Becker 2009). The value of polycentricity was emphasized, when the new concepts achieved the political acceptance and
social goodwill, and could be consolidated and in the end legally institutionalized at
the national level (BMU 2005, 2010). At the same time, a certain imbalance of polycentric governance can be noticed in a limited strategic involvement of the lower
administrative level but also in the numerous barriers for taking more municipal
responsibilities (Neef 2008, Becker et al. 2014). A remaining hierarchical governance
style, adherence to a strict legal system within jurisdictions and the time-consuming
approval procedures across administrative levels complicate the timely introduction
of risk reducing measures, for instance the implementation of water retention space
(Table 2). In addition, the interdependencies of flood prevention with water related
domains and the need for active interplay across levels and scales appear to be underestimated.
Blomquist and Schlager (2005) appeared to consider polycentric forms of governance and the basin-wide management of water as antagonistic concepts. Polycentricity may facilitate experimentation, multiple strategies and customized solutions,
may promote networking and learning (Pahl-Wostl 2009), but at the same time it
protects the individual interests and complicates cooperation, for example in a bioregional approach. Yet, the Flood Action Plan (FAP), established 1998 under the
auspices of the IKSR, intensified the bio-regional effort of flood control in the Rhine
116

4.

Prescriptions for Adaptive Co-Management

basin. While keeping their political responsibilities for flood management, the federal states could continue their original projects unchanged. However, the integration
of the individual retention projects into the FAP contributed to mutual understanding and trust between the federal states. This was needed to harmonize political
views and to adapt policies and strategies to the changing conditions and discourses
(De Bruin 2006). At the same time, the FAP established a comprehensive regime
with an “upstream protects downstream” strategy and with common goals (Hartmann 2013). In particular the strict monitoring scheme introduced a discipline for
updating and reconsidering the risk reducing program according to new insights,
for instance in connection with climate change and possible extreme events. The
set-up of the regime appears to confirm the view of Imperial and Hennessey (1999)
that an institutionally rich environment can produce a high level of collaboration
and adaptability. Corrected by the right balance of political control the institutional
diversity in a river basin can even be advantageous. In that respect, the IKSR with the
working groups fulfills an important role as a coordinating agency, as a forum for
knowledge exchange, consultation, communication and as a contributor to a socioecological fit in the basin. The question remains, whether the mandate of the IKSR
provides sufficient coordination power in view of a still existing sovereignty thinking
of the different actors related to their position in the basin. This has also been noted
by the responsible Rhine ministers in their comments, asking for common priority
setting, further forward-looking activities in view of the expected climate change and
more active discussion in the context of the solidarity and upstream-downstream
issue (IKSR 2007b, 2013b).
The legalized formal and increasingly the informal participation did show the potential to effectively influence the noted transition at a range of levels. Our secondary
analysis indicates the development towards a more inclusive participatory style of
flood management using various techniques and tools, although with varying degrees of success. This becomes even more noticeable considering the links between
participation and both, the polycentricity and the bio-regional prescriptions. A collaborative multi-level environment can foster active participation, whereas traditional
hierarchical organizations tend to impede dialogue and effective interplay. Still
further, our examples indicate the fruitful influence of participation on the institutional complexity of polycentric governance regimes. Whereas polycentricity defines
the number of actors, their network and interactions within the regime, the participation imperative can influence the frequency and quality of these interactions, the
intensity of communication, negotiation and mediation, the mechanism of cooperation, and hence influence the power relations among the actors (Neef 2009, Thiel
2015). First signs of more intensive involvement and deliberation are apparent, for
example, upper authorities did learn and have begun to apply process management
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with more transparency, open dialogue and comprehensible communication across
disciplines and administrative boundaries. Earlier public information, integration of
local capacity, clear compensation rules and delegation of responsibilities encouraged trust and gained societal support (Becker 2009, Heintz et al. 2012). Community
driven institutions (for example the Hochwassernotgemeinschaft and flood partnerships) or NGOs and citizen initiatives could strengthen the subsidiarity principle to
put more emphasis on the municipal level and could assist the coordinating effort of
the basin organization (IKSR). The projects of the retention polders Hördt and Ingelheim, or the flood prevention program in the city of Cologne, alliances between
the water administration, communities and land owners in North Rhine-Westphalia
are promising approaches of deliberation and how communal public participation
can support quality and productivity of the planning and decision process. From the
extensive comments in our workshops and interviews, however, we have to conclude
as well that this style of participation and bottom-up governance is selective and not
yet common practice. The “rules of the game” are still set by the decision makers at
higher levels and the strict interpretation of (in)formal participation frequently
serves as a welcome excuse for politicians and officials to provide just the legally
required information to the public at the final phase of the approval process. Also,
additional questions, such as the correct representation of stakeholders and citizens
or the importance and value ascribed to lay knowledge complicate more public involvement in the decision making processes (Neef 2008). Thus, the form and institutionalization of more extensive public participation into adaptive flood management
in a polycentric or in a river basin context as claimed by the EU water directives (EC
2000, 2007) need further development including a thorough review of institutional
structures.
Experimentation could be demonstrated twofold. First, the test runs carried out and
the project examples along the Rhine (“Polder Altenheim”, controlled retention,
“Action Blue”, SDF, IRMA-SPONGE, “Freude am Fluss”) developed the knowledge
for new flood management strategies (Dister 2002, Hooijer et al. 2004, Smits and de
Groot 2005, Menke and Nijland 2008, Becker 2009). The combination of “soft” and
“hard” solutions, the integration of “safety and nature” extended the toolbox of flood
risk reducing measures and the possibilities for adaptive solutions. Second, the reflection on former flood events and shortcomings in disaster management provided
new insights and hypotheses and led to the introduction of new procedures and policies with the emphasis on precaution and risk, on prevention and recovery (Thieken
et al. 2006, Thielen et al. 2009, IKSR 2013c, Brauner, C. 2013, DKKV 2015). The policies in the Rhine basin provided a basis for a unified flood management strategy
throughout Germany, including the development of flood management plans, rules
for spatial development and instruments for coordination. Thus, experimentation
118

4.

Prescriptions for Adaptive Co-Management

needs to continue, as a sort of “umbrella function” to further develop and improve
the application of the prescriptions, to test hypotheses and produce the necessary
knowledge: for example, to empower participation by investigating how the decision
makers can improve the quality of their governance process and how the public shall
be informed and involved down to the local level (Neef 2009, Fleischhauer et al.
2012); or to promote transboundary cooperation by studying existing path dependency of the entrenched administrative and institutional structures and the necessary
adaptation in response to changed awareness and understanding of future challenges
(Neef 2009, Thiel 2015).
We would argue that the simultaneous application of the prescriptions, linked and
aligned in an effective way, would be a promising option to enhance adaptability and
that the described failures are signs of a missing balance of operating the interlinks of
actors with diverging interests, often in combination with an unfavorable context
(Folke et al. 2005, Becker 2009).
The future operational experience has to prove the success of the policy transition
and the new concept with effective coordination among the federal states, harmonized safety standards and the common interpretation of the future requirements.
Concern still remains about the short term perspectives of experimenting and programs, but also about the slow implementation of new knowledge or “best practice”
of the numerous projects and studies.
4.4.2. Other drivers of change
The prescriptions we have discussed here can largely be classified as “institutional”,
meaning that they refer to the ordering of organizations, rules, policies and cultures.
This is an obvious limitation to our analysis (it largely leaves agency aspects out) and
only because of that it is worth to open the discussion to other aspects that could be
of relevance. As policy changes occurred in different federal states or national (geographical context) and at different times (periodical context) overarching drivers or
triggers such as a high problem pressure, new discourses and leading actors were
necessary to initiate, support or complete the policy changes as also proposed in the
literature (Dombrowsky 2009, Huitema and Meijerink 2010, Voss and Wagner 2010,
Birkmann and al. 2010) In our case and particularly at the beginning of the transition, it was a driving combination of the increased flood risk due to 150 years of human interventions, together with the new public mood of the environmental discourse and political interests. In the follow-up phase, a new cooperative
management style of the technical administration took over and their networking
activities promoted the new ideas, provided the required knowledge and gained the
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political and societal support for the precautionary “green flood safety” discourse,
and more recently the risk based management approach (e.g. Aerts et al. 2014). The
study reveals the importance of leadership and how the success of experimentation
can be supported by learning during the periods of testing and implementing. Later,
the transition process was geared by major floods (1993, 1995, 2002) and by new
political configurations as elections and new political decision makers (Becker 2009).
The potential impact of climate change and the socio-economic developments will
demand additional decisions and the question remains as to what role ACM and the
prescription can play to deal with the future challenges. The present lack of a long
term perspective can be considered a major barrier for the more advanced application of new strategies, or upgrading existing flood management measures. A Flood
Program with a 100year time frame, like the Deltaplan in The Netherlands, and a
firm budget would support experimentation and learning and would lead to a more
creative application of the prescriptions by the decision-makers and local stakeholders alike.
In order to be effective, new concepts and perspectives in flood management must be
transferred and embedded in society at the different administrative and political levels down to the local stakeholders and affected citizen. At the same time, flood
management is still fragmented, and formal procedures of stakeholder involvement
and coordination, leads to reluctance towards necessary changes (Moss and Huesker
2010). Possible “bridging procedures” (Dieperink et al. 2013) and new modes of collaboration, linking networks and informal learning (Pahl-Wostl et al. 2013) could
provide valuable insights in reasons for the slow administrative learning process
(Dieperink et al. 2013). The further application of the prescriptions could help to review institutional arrangements, actor constellations and coordination mechanism
and reveal opportunities to improve interplay across levels and sectors, to bundle
different sectorial instruments (Von Haaren and Galler 2011), and to speed up decision, approval and implementation processes at the operational level.
The concept of risk needs to be revisited in the German context (Klijn et al. 2015,
Heintz et al. 2012, Krieger 2013) and the active use of the prescriptions could make
here as well a contribution. The current flood prevention adheres basically on the
probabilistic HQ100 safety standard, which stands for the design standard to provide
protection against flood levels that statistically occurs once every 100 years. The second aspect of risk, the damaging effects of floods, is often put into the background
but demands greater attention. This means not only to concentrate on the reduction
of the flood hazard (for example HQ100) but to consider pro-actively as well the
consequences of flooding, including the impact of extreme events and the means to
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address vulnerability and resilience of the society. This may also avoid excuses to
further delay necessary risk reducing investments. Particularly at the municipal level,
it would be helpful to develop a new risk discourse (Becker et al. 2014), increasing the
awareness of the communal administration and activating the participation of the
local public, and at the same time indicating to the political decision makers the
potential needs and priorities for adaptive action. Operational examples are local
risk audits and custom-made communication and participation activities.

4.5. Conclusions
Our results correspond to the four prescriptions in the literature of ACM as a promising approach to manage floods and water resources. The application of the four
prescriptions hinged to ACM did confirm as useful tools to support discursive
change and could offer promising opportunities for more adaptive management of
flood risks. In our case study area “German Rhine”, new flood risk reducing measures have been implemented, novel concepts and guiding principles have been
drawn up, and new policies have been adopted that increased the resilience in the
basin.
The case study indicated signs of success but also signs of failure in the application of
the prescriptions and the findings showed that the prescriptions remain weak tools if
they are not interconnected and without reliance on initiation by other change drivers. They are dependent on the respective context of local circumstances and political framework conditions to develop their potential and they require engaged actors
with shared objectives and the help of focusing events to open the window of opportunity.
Thus, it would be short-sighted to assume that the current management system is yet
robust and fully prepared to cope with future complexities and uncertain flood risks:
Many risk reducing activities and institutional arrangements still appear to preserve
traditional structures and to be more engaged with correcting past errors than with
anticipating the future.
We, therefore, propose further analysis of the institutional arrangements, actors
characteristics and discourses, of their current status and the desired design, to better
understand the different contexts, prescription constellations and the required
further transition steps to enable ACM. Additional research is advocated to investigate the role of coordinated, long term planning as a means to better align the political power and different interests of actors and to override the tendency for circumstantial drivers, as flood events to bring about change. Achieving further benefits
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from ACM in the Rhine basin is not so much technical, but rather an institutional,
societal task and political drive to take action is needed rather than waiting and being
forced by the next major disaster.
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5 Flood risk perception and protective
behaviour: A survey of municipalities
along the Rhine*
Abstract
A survey of German public officials responsible for municipal flood management
along the Rhine has been carried out to assess their perceptions of flood risk and
protective behaviour. Floods are ranked by the panelists as the top hazard for their
municipality. A socio-psychological framework based on expectancy-valence models
was used to develop an overview of potentially important factors in prompting action to avoid flood damage. The applied framework was confirmed as a useful tool to
get more insight into the risk-reducing processes in the public-sector sphere. The
findings suggest a differentiation between cognitive and affective attributes of risk
perception. The study delivers valuable guidance on those factors, which should be
given more attention in order to improve the level of preparedness and to reduce
flood losses.

* This chapter is based on: Becker, G., J.C.J.H. Aerts, and D. Huitema. 2014. Influence of flood risk perception and other factors on risk-reducing behavior: A survey of municipalities along the Rhine. Journal of Flood
Risk Management 7: 16-30. doi: 10.1111/jfr3.12025
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5.1. Introduction
Climate change will increase the frequency and intensity of floods in the Rhine basin,
which is one of the most densely populated and economically important regions in
Europe (Klijn et al., 2004; Lammersen, 2004; IKSR, 2009; Te Linde, 2011). Of the 58
million inhabitants, 11 million live in areas prone to floods, and 20 million get their
drinking water from the Rhine (IKSR, 2001, Koordinierungskomitee Rhein, 2005).
The gross domestic product (GDP) of the basin amounts to some 50% of the German GDP or some 8% of the European Union (EU) GDP. As the intensity of economic activity in the Rhine basin can be expected to increase further, the potential
damage will continue to rise (Zebisch et al., 2005; Thieken, 2009). There are estimates that an extreme flood event could affect more than 2 million people and might
cause some 35 billion Euros in damage for the German part of the Rhine alone
(IKSR, 2007b). This emphasizes the demand for an effective flood management concept to safeguard the appropriate standards for the future social, economic and ecological developments of the region. Significant action has been taken in the Rhine
basin to reduce the potential damage. This includes the Action Plan on Flood Defence (FAP) of the International Commission for the Protection of the Rhine (IKSR,
2001), which has the aim of increasing the ‘room for the river’ by restoring natural
flood plains or building retention areas (IKSR, 1998), the publication of the ‘Rhine
Atlas’ with hazard and flood risk maps to enlarge public awareness (IKSR, 2001), the
development of flood risk management plans (Becker, 2009), and the implementation of an international flood forecasting system (Bürgi et al., 2004; Werner et al.,
2005). However, a recent evaluation raises serious doubts as to whether the FAP’s
targets to reduce the risk of damages by 25% and the extreme flood stages downstream by 70 cm can be achieved by 2020 (IKSR, 2007a, c). The question that arises
is whether the current policies sufficiently anticipate future climate change and socio-economic developments and whether the administrative structures are adequately prepared to cope with the future flood risk (Hooijer et al., 2004; Samuels et
al., 2006).
A potentially complicating factor in addressing this issue is the fact that the division
of roles and responsibilities between the different government levels in German
flood risk management is quite complex. Because of the federal structure in Germany, the strategic responsibility of flood risk management and the decision-making
for major flood risk reduction projects are at the Federal States (Länder) level. According to the national framework legislation (Flood Control Act, BMU, 2005), they
prepare the Federal State laws, regulations and policies to manage flood risk at the
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regional and municipal level. The riparian municipalities1 form an essential link in
the safety network for two reasons. First, they are in charge of the local flood risk
management, which includes risk assessment, contingency planning and disaster
management, and second, they are in charge of the local spatial planning and land
use including the building rules and restrictions in flood-prone areas. This makes the
public officials important actors in the flood risk reduction regime because they
combine the understanding of the local situation, the relevant expertise, a political
interest on safety and – at least partially – the decision-making power (Böhm et al.,
2004; Jüpner et al., 2008; Becker, 2009). The question arises as to whether adequate
emphasis is placed on involving the local governments and stakeholders in the risk
reducing activities.
Literature research suggests that the preparedness for natural disasters and the preventive behaviour is associated with a wide range of sociodemographic characteristics but also with the psychological factor of risk perception (Miceli et al., 2008).
Risk, however, is an abstract term, which cannot be directly experienced. The perception of risk is the interpretation of an event based on one or more dimensions of
the risk frame such as the likelihood of harm, worry of the vulnerability to be
harmed, trust in hazard information and the ability to cope (Slovic, 1987). These
dimensions of the risk frame affect how societal actors interact with other actors,
how close the linkages are with the social context, how transparent decision-making
processes and how effective daily operations are. The understanding of mutual positions regarding an issue will facilitate decisions processes and subsequently might
underpin public acceptance and lead to common flood risk reduction policies,
whereas divergences within the frame may lead to policy and operational controversies (Messner and Meyer, 2006; De Boer, 2010).
The notion that people construct a frame and take a decision path goes beyond the
traditional economic view of decision making. Room is left for different interpretations and different meanings of the assessment of risk, which can have different impacts on the policy and choice to respond to risk. As decisions in flood risk management are multilevel processes, different frames are an essential condition for effective
decision-making. Decision-making can be improved by complimenting the cognitive
and the emotional way of thinking, and by combing proximal and local considerations with a more distal view of broad strategic planning (De Boer, 2010). Thus, risk
management does not only present a scientific and engineering challenge, but it also
implies a social and a political enterprise. The setting of priorities, the allocation of

1. In the State of North Rhine–Westphalia, this involves the riparian municipalities together with the dike
associations and river associations
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resources and the preventive activities depend on the risk perceptions and coping
assessments of the public, the policymakers and the experts (Slovic, 1987, 1992, 1999;
Sjöberg, 1999; Paton, 2001; Slovic and Weber, 2002; Sjöberg et al., 2004; Burns, 2007;
Lindell and Hwang, 2008). Therefore, it is important to investigate the role of risk
perception, its different dimensions and framing, and whether and how it can help
or hamper the decision-making process can promote the solution of policy problems
and improve the effectiveness of flood risk management. This view is also expressed
by the International Risk Governance Council, who emphasises the need to integrate
risk perception into the risk governance as part of the societal context (Renn, 2005;
Van Asselt and Renn, 2011).
Not much is known about the perception of natural hazards, particularly of floods, in
Germany (Plapp, 2004; Grothmann, 2005; Zebisch et al., 2005; Plapp and Werner,
2006; Wachinger and Renn, 2010). The few studies about the correlations between
perception of flood risks and the risk-reducing behaviour all concentrate on private
households living in flood-prone areas (Grothmann and Reusswig, 2006; Terpstra
and Gutteling, 2008; Botzen et al., 2009; Shen, 2009; Kievik and Gutteling, 2011;
Bubeck, 2013). Corresponding studies on the risk perception of municipal officials
responsible for the local flood management are – to the authors’ knowledge – nonexistent. Considering their specific responsibilities and functional tasks, they are an
important and decisive link in the safety net. Therefore, it is of interest to investigate
how they perceive climate-related flood risks, what is their perceived level of preparedness and whether they consider additional measures necessary to reduce the municipal vulnerability. Their judgment is of particular importance because they combine their local experience with the role of experts and decision-makers in the case of
flood events.
Differences in judgments of risk between lay people, and experts or decision-makers
have been reported by numerous studies (Slovic, 1987; Bostrom, 1997; Sjöberg, 1999,
2001; Rowe and Wright, 2001), and it has been suggested that the expert assessments
may have a greater verisimilitude (Wright et al., 2002; Thomson et al., 2004). Krasovskaia et al. (2001) concluded that a panel of experts and decision-makers has a
more comprehensive and more realistic perception of the flood risk compared with
the general public (although communicating this adequately to the citizens may be
problematic). Siegrist and Gutscher (2006, 2008) on the other hand found a large
overlap between lay people’s risk perceptions and ‘expert designated risk’ for a specific area; although lay people did not draw the logical conclusion and translated a
‘higher risk’ appraisal into more extended preventive behaviour.
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This suggests that judgments on risk depend interalia on the local circumstances.
The knowledge or experience of experts or municipal decision-makers might lead
them to consider ‘risk’ within a less personal but broader perspective than local lay
people or affected homeowners. Municipal officials are also part of the respective
administrative structures of flood risk management including the resulting responsibilities. Thus, the institutional context is a further influential factor in the risk perception and judgement of preventive responses.
Answers to these questions and getting a better understanding of the promoting
factors for risk-reducing behavior could provide valuable insights for the development of flood risk-reducing strategies and might give reason to review the role of
municipalities in the safety network. The aim of the study is to identify the variables
and their relations, which can promote or impede precautionary flood risk management at the municipal level. For our analysis, we suggest using a socio-psychological
approach of risk reducing behaviour, which has been applied with success in studies
of flood risk behaviour of individual households (Paton, 2003; Grothmann and Reusswig, 2006; Lindell and Hwang, 2008; Paton et al., 2009). Accordingly, a telephone
survey has been conducted of municipal representatives responsible for local flood
risk management as part of the ACER2 project. The following sections provide the
theoretical framework and hypotheses (Theory and hypotheses), the survey method
and the approach taken to analyse the survey data (Method). After summarizing the
results (Results), conclusions and recommendations are derived (Discussion and Final remarks).

5.2. Theory and hypotheses
Numerous studies have investigated the preparedness for natural disasters, and a
socio-psychological framework has often been used – based on the expectancy-valence model to study the processes that lead to the perception of risk and the motivating factors to take risk-reducing responses (see e.g. Boholm, 1998; Plapp, 2004;
Lindell and Hwang, 2008). The model suggests several perceptual processes or
phases through which the decision to make these responses can be taken such as risk
identification and appraisal, preventive action search, assessment, and implementation.

2. ACER (Adaptive Capacity to Extreme Events in the Rhine basin) project aims at identifying how longterm developments such as climate change, and socio-economic and policy developments influence water management in the Rhine basin (http://www.adaptation.nl).
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Risk perception includes the perceived severity of a threat and its perceived probability. It is considered a valid precursor variable to start the risk-reducing process and
to motivate the intention to act. Risk-reducing responses are taken on the basis of
two categories of attributes, which are either hazard-related or resource-related (Lindell et al., 1997; Lindell and Prater, 2002). The hazard-related attributes focus on the
effectiveness of the hazard adjustment’s response, whereas the resource-related attributes refer to its requirements for money, time, knowledge, manpower and social
cooperation.
As a rule of thumb, the perception of risk correlates with earlier hazard experience or
cognitive risk measures of probability or severity of the hazardous event (Weinstein
et al., 1998, Grothmann and Reusswig, 2006). Risk perception alone, however, is not
a sufficient condition to take preventive action. This is decided on the perceived
coping ability and the resources available to handle the risk (Abraham et al., 1994;
Paton, 2003; Mulilis and Duval, 2006). Adjusting measures are more likely to be
adopted with a favourable ratio of the resource attributes, for example a high coping
efficacy and a low resource requirement, again suggesting the important balance of
risk perception and coping appraisal for the actual risk-reducing response (Lalwani
and Duval, 2000; Lindell and Prater, 2002). The response may also be influenced by
non-preventive or maladaptive processes such as wishful thinking, fatalism and risk
denial (Rogers and Prentice-Dunn, 1997). Paton (2001, 2003) stated that preventive
processes can be interrupted if the hazard is regarded as insurmountable, if the outcome expectations are low or if past experience has been forgotten.
Research shows that further critical variables can be associated with preventive behaviour such as critical hazard awareness, i.e. salience and ranking of a hazard, worry
or hazard anxiety (Sjöberg, 1998; Paton et al., 2005, Miceli et al., 2008), the experience of past events (Weinstein et al., 1998; Lindell and Hwang, 2008), and the perceived responsibility for mitigation (Terpstra and Gutteling, 2008). In addition,
flood-related geographical features, or institutional and communal factors such as
social coordination requirements and participation, trust, and administrative structures may explain processes of preventive behaviour (Weinstein et al., 1998; Lindell
and Perry, 2000; Viklund, 2003, Sjöberg et al., 2004, Miceli et al., 2008; Terpstra et
al., 2009; Botzen et al., 2009).The same applies for socio-demographic variables of
age, income, education or home ownership. Grothmann and Reusswig (2006) reported in their study on the self-protective behaviour of residents in flood-prone
areas that the psychological perceptual variables are a better predictor of risk-reducing action than the socio-demographic ones. Thus, it is the context-related combinations of attributes that determine the link between perception, intention and actual preventive response.
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From its role as a precursor, it follows that a higher risk perception does not imply
per se a higher level of preparedness. The empirical evidence even suggests that the
relation between actual disaster preparedness and risk perception can be sometimes
weak or even nil (Paton, 2003; Siegrist and Gutscher, 2006; Perry and Lindell, 2008).
This can have a methodological explanation because surveys are generally not conducted over different time phases to detect changes in risk perceptions, for example,
because of preventive adjustments. Loewenstein et al. (2001), however, attributed the
weak or missing relation to the complex process to conceptualise the cognitive and
affective aspects of risk, and ascribe this to the fact that people evaluate risk cognitively and react to risk emotionally. Miceli et al. (2008) postulated – similarly as
Terpstra (2011) – more adequate‘definition’ of risk perception that includes both
components, the cognitive one (future flood probability and consequences) and the
affective one (feelings of worry).
Our analytical framework to investigate the factors that influence the flood risk management activity at the municipal level draws from the models of ‘protection motivation theory’ (PMT) (Rogers, 1983; Grothmann and Reusswig, 2006), ‘protective action decision model’ (PADM) (Lindell and Perry, 2004; Lindell and Hwang, 2008)
and ‘social-cognitive preparation’ (SCP) (Paton, 2003, Paton et al., 2005). In our
interpretation, these models are insofar similar in that they all suggest that protective
action will result from a combination of risk perception and an assessment of the
ability to cope. The models differ, however, in the types and weight of their key variables and how these are organised. The PMT model follows the two cognitive processes that people use to manage risk, first to evaluate the threat, i.e. via probability
and severity, and second to select the most appropriate coping alternative according
to self-efficacy (including knowledge, skills, perceived responsibility) and response
efficacy. An adaptive action is likely to take place if the coping appraisal exceeds the
risk appraisal. The PADM refines risk and coping variables, and highlights the importance of the personal situational context and response costs (costs, effort, cooperation requirements) of previous experience, and environmental and social information on hazards. Paton (2003) and Paton et al. (2005) organise in their SCP
model the variables in phases from motivation (risk perception, critical awareness,
anxiety) to intention formation (outcome expectancy, self-efficacy, response efficacy,
problem-focused coping, excluded intentions), and linking intention and preparation (trust, perceived responsibility, sense of community). The set of variables and
their relations that are examined in this study include the phases of risk appraisal,
coping appraisal and the institutional context, and are depicted in Figure 5.1.
The elements of risk appraisal shows the understanding of the interplay between the cognitive perception attributes of probability and severity of consequences
(potential damage, future safety targets) and the emotional component of worry em129

Figure 5.1. Model of the risk reduction process (adapted from Rogers 1983, Paton 2003,
Lindell and Perry 2004)
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Figure 5.1. Model of the risk reduction process (adapted from Rogers 1983, Paton 2003,
Lindell and Perry 2004)

phasized by critical hazard awareness and previous exposure. Coping appraisal, i.e.
the capacity to mitigate, is defined by the available resources such as finance, information and self-efficacy (perceived preparedness). The relative importance of coping
measures in the future provides a measure of outcome expectancy. These variables
are regarded as the important predictors of the intention of risk-reducing behaviour
and together with the variable ‘additional measures required’ to convert the intention into action.
There is the assumption that the major perceptional drivers for action of the municipal flood experts or decision makers, and of ordinary citizens are similar. Their specific positions and responsibilities in the public administration and their different,
possibly more distant, emotional ties, however, will influence their perceptions and
behaviour. Therefore, a third attribute, the institutional context, has been added to
include the elements of trust in the governmental flood management strategies, the
political focus on flood prevention and the efficacy of the administrative structure to
manage future flood risks.
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Figure 5.2. Map of the river Rhine and locations of the interviewees. Lower Rhine n = 30;
Middle Rhine n = 37; Upper Rhine and Neckar n = 22

5.3. Method
The survey was conducted among public officials along the German part of the
Rhine and the Neckar valley. In total, 125 municipalities, and dike or river associations were contacted via telephone asking for an interview with the person responsible for or leading the local flood management. Out of these, representatives of 70
municipalities and eight river or dike associations agreed to participate. To obtain
additional information on the perceptions of an affected but ‘non-public official’
population group situated close to the Rhine, 11 citizen initiatives were contacted as
well. Given the small number of actual interviews, they have not been included in the
general statistical analysis; however, their answers and additional comments indicated deviating perceptions and were useful in the interpretation of certain results.
The municipalities with their locations are depicted in Figure 5.2. They vary significantly in size of population – with an accumulation of small communities in Rhine131
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land-Palatinate – and their distributive location within the riparian Federal States
(Länder). The composition of the panel is diverse because the interviewees hold different positions in the municipalities with different scopes of involvement (Table
5.1.).
Table 5.1. Composition of the sub-panels in the Federal States (Baden-Wuerttemberg; RhinelandPalatinate; Hessen; North Rhine-Westphalia)
Flood
Experts

Building
& Spatial
Planning

Order &
Fire & Disaster Management

Mayors

Citizen
Initiatives

Baden-Wuerttemberg
<20.000 Inhabitants
<100.000 Inhabitants
<1 million Inhabitants
River Associations
Total

2
4
3
2
11

3
1
1

2
2
0

1
0
0

5

4

1

1

Rhineland-Palatinate
<20.000 Inhabitants
<100.000 Inhabitants
<1 million Inhabitants
Total

2
4
0
6

4
2
1
7

8
1
1
10

8
0
0
8

4

North Rheine-Westphalia
<20.000 Inhabitants
<100.000 Inhabitants
<1 million Inhabitants
River & Dike Associations
Total

0
5
4
6
15

0
0
4

1
3
1

4

5

Hesse
<20.000 Inhabitants
<100.000 Inhabitants.
Total

0
1
1

1
0
1

6

The majority (64%) of the panel particularly represented in the larger municipalities
above 20 000 inhabitants and in the river or dike associations are professional experts with an exclusive or predominant focus on the flood risk management regime.
Members of the building and urban planning departments with predominantly constructional and maintenance tasks in flood risk reduction are more evenly distributed. The officials from the fire brigade and the public order departments as well as
the mayors are generally involved in flood disaster management and are concentrated in smaller municipalities, mainly in Rhineland-Palatinate. The citizen initia-

132

5 Flood risk perception and protective behaviour

tives represent the interests of citizens, particularly those affected by potential flood
events.
To investigate the process of risk reduction behaviour and to assess the relationship
between the different motivating factors, a questionnaire was developed containing
in total 58 questions and designed to meet the requirements of a telephone survey
both in terms of formulation and question sequence (Porst, 1998; Wüst, 1998; Diekmann, 2008). Table 5.2. specifies the questions linked to the investigated variables in
Figure 1 in more detail.
Table 5.2. Questions linked to the investigated variables
Variable

Question

Scale

1. Critical Awareness

As how hazardous for your municipality would 1=not hazardous at all; 6=extreyou judge the following events? (10 hazards,
mely hazardous
Figure 3)

2. Previous exposure

Did a major flood event hit your municipality
in the recent years?

Yes/No; follow up questions:
year of the most severe event
and consequences

3. Potential Damage

Assuming more frequent and severe floods in
future: How would you estimate the potential
damage in your municipality?

1=much lower compared with
today; 3=comparable with today; 5=much higher compared
with today

4. Safety Targets

Assuming more frequent and severe floods in
future: what would be an acceptable safety
standard for your municipality?

1=lower compared to today;
2=the same as today; 3=higher
compared to today

5. Risk Perception

Will the flood frequency in the next 10-20years 1=decrease strongly; 2=decrease;
(in the next 50-100 years)….? Will the flood se- 3=remain the same; 4=increase;
verity in the next 10-20 years (50-100 years)
5= increase strongly
….?

6. Worry

How much are you worried about the potential 1=not at all; 2=rather not,
threat of you municipality by a severe flood?
3=rather worried; 4=very much
worried

7. Self-efficacy

Assuming more frequent and severe floods in 1=very badly; 2=rather badly;
future: How well is your municipality prepared 3=satisfactorily; 4=rather well;
for this? Would you say….
5=very well

8. Resources

Have you got the necessary information and fi- 1=no, absolutely not; 2=no,
nancial resources in your municipality to carry rather not; 3=yes, by and large;
out flood prevention and the necessary meas- 4=yes completely
ures?
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Table 5.2. Questions linked to the investigated variables
Variable
9. Outcome Expectations

– Avoidance
– Precaution
– Damage Minimisation
- Social Capacity

10. Political Focus

Question

Scale

How important do you judge the implementa- 1=not at all important; 6=very
tion of the following measures in order to ad- much important
just effectively to an increasing flood risk in future? (list of 19 measures, see Figure 5.4.):
– Dikes and Retention
– Hazard Map, Risk Map, Legal Restrictions
– Disaster Management, Pre-warning systems,
IT Risk management
– Awareness, Advice for Private Provision &
Flood Proof Building, Participation
How great is the political focus and support for 1=very small; 2 rather small;
flood prevention in your Federal State?
3=rather large; 4=very large

11. Administrative Structure Can current administrative structure and responsibilities address effectively an increasing
flood risk in future?

1=not at all; 2=no, rather not;
3=yes, probably; 4=yes, certainly

12. Trust

Do you have trust in the current flood prevention concept, strategy and the planned measures of your Federal State Authority?

1=No; 2=rather not; 3=yes, by
and large; 4=yes, absolutely

13. Additional Measures

Should additional flood prevention measures
be taken in addition to what already happens

1=No, the future risk is too uncertain; 2=No, current measures
are sufficient; 3=Yes, in the
longer term; 4=Yes, in the medium term; 5=Yes, immediately

14. Responses:

1=yes, in use; 2=planned to be
Please state, which measure (list of 19 measures, see Figure 5.4.) is used; planned for in fu- implemented in future; 3=no,
not used
ture; not used.
– Dikes and Retention
– Hazard Map, Risk Map, Legal Restrictions
– Disaster Management, Pre-warning, IT Risk
Mangt.
–Awareness, Advice for Private Provision &
Flood Proof Building, Participation

– Avoidance
– Precaution
– Damage Minimisation
– Social Capacity

The telephonic approach was chosen to ensure the highest possible response rate
given the scope and complexity of the questions and to enable as much interactive
reaction of the panel members. The questionnaire was reviewed beforehand by a
multi-disciplinary team of experts, and after a number of pilot interviews, the final
version was programmed in the statistical software package SPSS (IBM SPSS Statistics, Amsterdam, the Netherlands). For most questions, 4-point or 5-point scales
were used, always with the option of ‘do not know’ or ‘no answer’. The respondents
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had the opportunity and were invited to make additional comments, for instance, if
they wanted to clarify or further elaborate on their answers.
The interviews were conducted by trained interviewers (SOKO Institute, Bielefeld)
and lasted on average 45 minutes. The questionnaire started with asking for a ‘hazard
ranking’ on a 6-point scale from the fields of ‘nature and environment’, ‘technology’
and ‘society’ to get a judgement of relative salience of flood events (critical hazard
awareness) and whether the municipality was hit by a major flood event in the recent
years (previous exposure). Risk appraisal was assessed on the basis of five-category
scale questions about the perception of future flood event probabilities and severities
in the next 10–20 years and in 50–100 years, respectively, the worry about the potential threat to the municipality in the case of a severe flood in future, an estimation of
the potential damage in such a case and the acceptable safety targets in future given a
higher flood risk. To evaluate the coping appraisal, questions were asked about the
capacity to act, i.e. the perceived level of preparedness in case of heavier floods in
future (self-efficacy) and about the availability of sufficient resources for precautionary adjustments (information and expertise about the application of adjustment
measures and financial resources). To judge the perceived effectiveness of risk-reducing action (outcome expectancy), the panel members were asked to report on the
use of 19 mitigation measures and to rank their importance (6-point scale) for managing an increasing flood risk in future (Table 5.3.).
To represent the different phases and approaches of flood prevention and at the
same time to handle the mass of information, four ‘mitigation’ clusters were build
out of the mainly used measures by adding up the ratings of the individual measures:
a flood avoidance cluster of constructive measures (dikes and retention); a precaution cluster of hazard/risk mapping and legal restrictions; a social capacity cluster of
public awareness, participation, advice for flood proof building and private provision; and a damage minimization cluster of warning systems, disaster and IT risk
management. This resulted in eight new variables, which were tested for internal
consistency by Cronbach’s alpha: four response variables: ‘avoidance’ (alpha: 0.546),
‘precaution’ (alpha: 0.658), ‘capacity’ (alpha: 0.750) and ‘minimisation’ (alpha:
0.644); and four outcome expectancy variables: ‘importance avoidance’ (alpha:
0.470), ‘importance precaution’ (alpha: 0.426), ‘importance capacity’ (alpha: 0.913)
and ‘importance minimisation’ (alpha: 0.548). Although the alpha coefficients indicated in general only a weak internal consistency, this approach of bundling was
given priority to selecting subjectively a small number of specific mitigation measures. The institutional context was assessed by asking the interviewees whether they
trust in the prevention concepts and strategies of their State authorities whether
flood prevention enjoys the adequate political focus and priority, and whether the
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Table 5.3. Flood mitigation measures, their Usage (%) and Importance for the future
Flood mitigation measures

% (In use)

Importance for the future
(mean¹)

1 Dikes
2 Flood retention basins
3 River & Flood plain Re-naturalisation
4 Urban management of floods and rain water
5 Compartmenting, 2nd Dike line

70
44
35
60
15

4.9
4.6
4.0
3.8
3.1

6 Hazard mapping
7 Risk mapping
8 Legal restrictions for land use
9 Advice for flood proof building
10 Auditing of local preparedness

66
55
75
62
18

4.4
4.5
4.3
4.4
3.7

11 Flood awareness raising, public information
12 Advice for private provision
13 Public participation
14 Partnership between municipalities
15 Private flood insurance

41
59
60
61
34

4.2
4.4
4.1
4.5
3.9

16 Flood warn system
17 IT-supported risk management
18 Disaster & Evacuation management
19 Financial, social support after floods

83
31
71
25

5.1
4.3
4.9
4.1

¹Mean: 6-point scale: 1 = no importance; 6 = very high importance

current administrative structures are effective to meet the potentially higher flood
risks in future. To receive an indication of the intention to act, the interviewees were
asked whether additional flood risk-reducing measures are needed to be taken in
addition to what already happens. The 5-point scale allowed time-differentiated answers: immediately; in the short-, medium- or long-term future; or not at all.

5.4. Results
As predicted by the socio-psychological models, the variables ‘risk appraisal’ (worry,
risk perception expressed as future flood frequency and severity) and ‘coping appraisal’ (preparedness, resources, efficacy of measures) motivate the intention to carry
out additional protective action (additional measures required). The found correlations between the different variables are presented in Table 5.4. and displayed in
Figure 5.1. Kendall’s tau-b correlations have been used due to ordinal scaling and the
asymmetric distribution of most of the variables.
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Floods are ranked by the panellists as the top hazard for their municipality in a list of
natural, societal and technical hazards (Figure 5.3.). The perceived worry about the
potential threat to the municipality appears a major motivator in preventive behaviour and is itself further affected by the flood hazard awareness (r = 0.303, P < 0.01)
and the previous exposure to major floods (r = -0.327, P < 0.01).

Figure 5.3. Ranking of hazards

The impact of hazard awareness may not be surprising in view of the panel composition; however, it agrees with the findings of other German surveys where natural
hazards, particularly flooding, scored higher than ‘societal’ or ‘industrial’ hazards
(Plapp, 2004; Cammerer, 2009). The majority of the panel (66%) fears the consequences (potential damage) of future flood events, and this percentage increases to
80% of respondents who have been exposed to previous flood events. Seventy per
cent of the interviewees indicated that ‘major flood events’ had occurred in their
region ‘in the last years’, the majority of which (80%) took place between 1993 and
2000.
The cognitive risk perception (probability and severity of floods in the future) is an
important precursor variable to motivate preventive response. Depending on the
time horizon of 10–20 years or 50–100 years, 76% and 82%, respectively, of the respondents anticipate a rising flood frequency, and 60% and 78%, respectively, expect
more severe flood events in future. The subgroup of ‘lay people’ (mayors and citizen
initiatives) compared to the ‘professional experts’ assume more pronounced changes
in the long term (50-100 years) in flood frequency (U = 197,000, z = -1,829, Asymp.
Sig. (2-tailed) = ,067) and severity (U = 150,500, z = -2,823, Asymp.Sig. (2-tailed)
= ,005). ‘Risk perception’ is related with two other judgement variables of the future
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Table 5.4. Correlations between Variables (Kendall’s tau-b; 2-tailed)
1
2
3
4
5
6
7
8
9
10
11
12
13 14 15 16
17
18
19 20 21
Responses
1 Avoidance
1.000
2 Precaution
,236** 1.000
3 Capacity
,232**,429** 1.000
4 Minimization
,257** ,441**,364** 1.000
Risk Appraisal
5 Awareness
<,109 ,216* ,079 ,081 1.000
6 Previous Exposure
,125 <,052 <,022 <,138 <,308** 1.000
7 Worry
<,044,238** ,315** ,229* ,303** <,327** 1.000
8 Risk Perception
,195* ,031 <,041 <,015 ,089 <,116 ,024 1.000
9 Future damage
<,040 ,084 <,017 ,060 ,062 <,179 ,087 ,241** 1.000
10 Safety target
<,127 <,176 <,044 <,161 ,006 ,012 ,067 ,371** ,194* 1.000
Coping Appraisal
11 Extra measures
,010 ,074 ,029 <,046 ,116 <,109 ,263**,256** ,109 ,083 1.000
12 Preparedness
,190* <,108 ,047 ,150 <,057 ,055 <,155* <,029<,206*<,185* <,211* 1.000
13 Information
,224* ,249* ,336** ,229* ,230* <,045 ,066 ,078 <,034 <,048 ,091 ,196* 1.000
14 Financial Resource
<,065 ,350** <,038 ,282** ,132 <,011 ,0115 ,039 ,052 ,001 ,097 <,244*<,174 1.000
15 Importance Avoidance
,311** ,311** ,265** ,115 ,037 ,049 ,215 ,019 ,025 <,107 ,015 ,083 ,228* <,0531.000
16 Importance Precaution ,292** ,212* ,117 ,227* <,108 ,001 ,103 ,188 ,136 ,202* ,176 ,155 ,031 <,071 ,213* 1.000
17 Importance Capacity
,205* ,245** ,193* ,191* ,023 <,023 ,141 <,044 ,014 ,056 ,067 ,032 <,074<,067 ,189* ,517** 1.000
18 Importance Minimization,256** ,227* ,115 ,257** ,102 0,102 ,189* ,154 .183* ,148 ,139 ,244** ,118 <,102 ,189* ,525** ,516** 1.000
Institutional
19 Trust
,181* ,181* ,152 ,166 <,040 <,003 <,036 <,044 <,028 <,182 <,325** ,215* ,161 <,016 ,121 ,048 <,029 ,175 1.000
20 Focus
,217* ,131 ,235* ,014 0,165 ,229* ,222* ,094 <,040 ,094 ,001 ,155 ,178 <,194 ,232* ,120 ,202* ,289** ,205* 1.000
21 Admin. Structure
,107 ,097 ,200* ,042 <,014 <,102 ,007 <,107 ,031 <,222* <,195 ,213* ,266*<,099 ,141 <,115 <,196* <,013 ,327** ,181 1.000
* p<0,05; **p<0,01 < = minus
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flood risk, the variables of ‘potential damage in future’ (r = 0.241, p <0,01) and of
‘acceptable safety standards’ (r = 0,371, p <0,01). More than 60% of the respondents
assume a similar or even lower damage level and would accept the current safety
standards also in the future. This positive assessment of the future seems surprising
in view of the expected increase of flood risks and may be interpreted as wishful
thinking, the denial of future threats or the trust in appropriate preparedness.
Literature suggests that previous hazard experience affects hazard adjustment, although in various ways and to a different degree. Lindell and Hwang (2008) offer as
an explanation that hazard experience has a direct and an indirect (via risk perception) effect on hazard adjustment, and regression data of Grothmann and Reusswig
(2006) indicate that past flood experience seems a trigger but not a necessary condition for preventive responses. In this study, correlation could be established neither
between previous flood exposure and risk perception nor with the need for additional preventive measures. This was despite the fact that 75% of the people interviewed stated that their municipality has been hit by a major flood within the last
two decades and with a damage level that was higher than expected. This interruption of the causal chain ‘past experience causes risk perception causes protective action’ may be explained by several factors. First, that the respondents were in general
not personally affected by or not even present at previous major flood events; this
may be concluded from the additional comments and the low reporting of quantitative damage data. Second, that over 80% of the interviewees (for flood experts even
more than 90%) consider the flood phenomena to be properly investigated, understood and therefore firmly under control. Third, that the questions of ‘previous exposure’ and ‘risk perception’ left significant room for interpretation by the panel
members (see Table 5.2.).
The coping appraisal variables for self-efficacy (perceived preparedness), resource
(information, financial) and outcome expectation (importance of response) are interrelated. The connection of perceived preparedness and the resource variables indicates the availability of the necessary information to mitigate the future risks (r =
0.196, P < 0.05) but also suggests insufficient financial resources (r = -0.244, P <
0.05). The perceived self-efficacy measured by ‘preparedness’ is high; the majority of
the panel feels well (55%) or satisfactory (30%) prepared to manage the future flood
risk. As suggested by the literature (Paton, 2003; Siegrist and Gutscher, 2006; Perry
and Lindell, 2008), no correlation between ‘preparedness’ and ‘risk perception’ could
be established, possibly also promoted by the combination of the medium-term (10–
20 years) and the long-term (50–100 years) horizon of the risk perception variable.
The negative correlation with the ‘worry’ variable (r = -0,155, P < 0,05) indicates – as
also suggested in the literature – that risk appraisal is a complex process with both
139

Adaptive flood management

cognitive (likelihood, consequences) and affective (emotional) aspects and that ‘worry’ and ‘risk perception’ are different elements of this process with different effects
on protective behaviour (Loewenstein et al., 2001; Slovic et al., 2004; Zaalberg et al.,
2009). On the other hand, the variable of ‘potential damage’ (and to a certain degree
the ‘acceptable future safety targets’) may be considered as an equally plausible measure of risk perception. The negative relations of ‘preparedness’ with ‘potential damage’ (r = -0.206, P < 0.05) and ‘safety targets’ (r = -0.185, P < 0.05) indicate therefore
an indirect influence of risk perception on the perceived preparedness and may suggest the belief in an appropriate coping efficacy in the future.
According to the panel, the currently most frequently used responses to prevent
flood damage are the traditional constructive (dikes), precautionary (hazard and risk
mapping, legal restrictions, urban flood management), damage minimising (warning
system, disaster management) and social capacity-building measures (participation,
advice on flood proof building and on private provisions). Interesting is also the
relative high quotation of partnerships with neighbour municipalities to exchange
experience or to implement common projects (Figure 5.4.).

Figure 5.4. Protective ‘measures in use’ and their perceived importance for future flood risk
management as measure of their efficacy

Figure 5.4.
Less commonly used appear to be measures, which are aimed at individual support
(public awareness programs, financial support and private insurance). This applies
also for compartmenting or second dike lines, and auditing or benchmarking exer140
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cises, measures for which the principles and opportunities have yet to be developed
and which may demand a high degree of willingness and operational readiness of the
municipalities. The ranking of the importance and efficacy to mitigate future risks
follows a similar line, however, with some interesting deviations: first, the higher
emphasis on the social capacity measures (financial support, awareness programs
and insurance), on IT-supported disaster management, and on the extension of retention areas and renaturalization. The still lower validation of compartmenting and
auditing is not surprising for the earlier mentioned reasons.
The questions concerning sufficient resources either of expertise, manpower or political support could not be established as an issue, with the exception of financial
constraints. The hypothesized relation between the four preventive response clusters
– avoidance of flooding, precaution measures, damage minimization and social capacity building – and the coping appraisal variables of the socio-psychological model
variables can be confirmed. This applies both to the efficacy of future adaptive measures (r = 0.205–0.311, P < 0.01–0.05) as to the information about effective flood risk
management options, where almost 70% of the respondents state a satisfactory
knowledge level (r = 0.224– 0.336, P < 0.05). Less obvious is the relation with the
funding resources where the correlation with two preventive response measures
(precaution measures and damage minimization) indicate a certain dissatisfaction
with sufficient financial resources (r = -0.282–0.350, r < 0.01) affirmed by the majority (76%) of the panel.
Institutional variables such as the political focus and trust in the Federal state-wide
flood risk management concept are considered as important elements to explain
risk-reducing behaviour at the municipal level. Most panel members (70%) place
their trust in the present flood prevention strategies as the correlations between
‘trust’ and the variables of ‘preparedness’ (r = 0.215, P < 0.05) and the denial of ‘additional measures required’ (r = -0.325, P < 0.01) suggest. On the other hand, no correlation was found between ‘trust’ and the variables of ‘worry’ and ‘risk perception’,
which puts the impact somewhat into perspective. The political focus, i.e. the political support and priority of flood prevention in the corresponding Federal States, is
considered high as well (77% of the panel) and correlates with ‘previous exposure’ (r
= 0.229, P < 0.05), ‘worry’ (r = 0.222, P < 0.05) and ‘trust in the flood prevention
strategies’(r = 0.205, P < 0.05). ‘Worry’ as well as ‘risk perception’ promote the intention to act, i.e. they relate to the variable ‘additional measures required’ by 70% of the
panel (‘risk perception’: r = 0.256, P < 0.01; ‘worry’: r = 0.263, P < 0.01).
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5.5. Discussion and final remarks
To increase the resilience against natural hazards and to reduce the vulnerability of
municipalities, socio-psychological models are suggested to study risk perception
and perceived preparedness because different perceptions may lead to different riskreducing responses. Not only threats defined by natural science and economic considerations but also the social context and perspective are essential parameters to
determine the most appropriate risk management approach (Renn, 2005), and the
models may deliver evidence on how changes in beliefs foster adaptive behaviour
(Lindell et al., 1997, Paton et al., 2010).
The survey provided evidence that the socio-psychometric framework can serve as a
useful tool to analyze the decision making and implementation process also in the
municipal public service context. This is despite the fact that the level of correlations
may suffer as a result of the sample restrictions, i.e. the small size and the diversity of
the panel composition, and general methodological limitations including the completeness and integrity of the given answers, and the bias of individual action and
the limited power of the model to predict actual behaviour (compare Grothmann
and Reusswig, 2006). An example is the lack of statistical significant correlations
between the intention-signalling variable of ‘additional measures required’ and the
four preventive ‘responses’ because of insufficient focus of the investigated item. Seventy per cent of the panel are in favour of additional measures but spread over the
short, medium and long term, and without defining the manner of response. Similarly, Lindell and Prater (2002) found a higher correlation with intention than with
actual adjustments. Despite these limitations, the model helped to gain a number of
practical and new insights, which may foster local flood risk management and operations in future.
The majority of the panel is concerned about the potential climate change effects on
future floods including the connected consequences. The levels of perceived risk
(some 70%) and the worry about a potential threat to the municipality (66%) are
high and as is the demand for additional risk-reducing action (70%). The negative
correlation of ‘preparedness’ variable with the ‘worry’ variable but the non-significant relation with ‘risk perception’ points to the discrepancy of the cognitive evaluation of risk and the emotional, affective intention to reduce it (Sjöberg, 2000; Loewenstein et al., 2001). Plapp (2004) attributes the discrepancy to the more personal
affection of ‘perceived worry’ in contrast with the more functional measure of ‘perceived probability and severity’. Given the panel composition of municipal experts,
public officials and decision–makers, and following the correlations, it may be hypothesized that traditional or technocratic responses such as constructive avoidance
142

5 Flood risk perception and protective behaviour

(dikes, retention), usually planned and decided by the upper authorities, are given
the priority by the more cognitive risk attributes including future related aspects of
potential damage and appropriate safety standards. On the other hand, the perceptual differentiation could possibly be enforced by the local context and responsibilities. As indicated by the correlations, the feeling of ‘worry’ might be demanding for
and leading to more locally oriented ‘precautionary’, ‘damage-minimising’ and ‘social capacity-building’ responses. A more comprehensive definition of the cognitive
and affective attributes of ‘risk perception’ as already proposed by Miceli et al. (2008)
might stimulate further research in the relation of risk perception, hazard preparedness and risk-reducing behaviour. It may also stimulate a discussion about the responsibilities of municipalities in the flood safety chain and their adequate role in
the general, basin wide decision process of flood prevention, a question that is
further elaborated in the paragraph later on the institutional elements.
The majority of the panel (55%) feels well prepared to meet the consequences of
more frequent and severe floods in future, further supported by the positive correlation with the variable of outcome expectations ‘trust in the applied concepts and
strategies’ (Paton et al., 2010). The statement, however, seems to emphasize a rather
optimistic safety feeling, given the correlations with the panel expectations of higher
potential damage in future (33%), the high rating of ‘worry’ (66%), the request for
additional protective measures (70%) and the correlation with the response cluster of
constructive ‘avoidance’. The optimistic judgement might be due to the official and
political tint of the panel composition, leading to the speculation of politically biased
answers. Another explanation may be the reliance on flood protection by upper
authorities as indicated by the correlation with the ‘trust’ and ‘focus’ variables.
Further research is advised into this aspect of positively perceived preparedness. The
low level of auditing (Table 5.3.) suggests the existence of uncovered risks, and a
municipal audit or benchmarking exercise seems an excellent opportunity to compare the objective safety position and the local status of flood risk awareness and
preparedness.
The social context has been introduced by the PADM model as an important attribute affecting the process by which preventive action is adopted (Lindell and Hwang,
2008). In case of the municipal representatives of this study, the institutional elements define their role and responsibilities in flood risk management. The correlations, further elaborated by verbal statements, suggest certain challenges and opportunities in this area. In general, the panel members seem to be satisfied with the
information provision and the institutional arrangements. The pronounced political
focus puts the perceived worry into perspective, and – as also suggested by Paton et
al. (2010) – the element of ‘trust in the state-wide flood prevention concept’ is a
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powerful support for self-efficacy and risk-reducing intentions. The supplementary
interviews, however, put these positive findings into perspective even though in most
cases, no significant relations could be established. Numerous interviewees mentioned the complex federal structure, split responsibilities and recent administrative
reforms as retarding factors for integrated and sustainable flood risk management
and that a more effective interplay between the Federal States could deliver a broader
perspective of the future risks and options for an integrated flood risk management.
Lindell and Perry (2000) mention the attribute of perceived responsibilities for protective action an unfortunate omission of their earlier version of the PADM model,
which has been addressed in more recent studies (Arlikatti et al., 2007; Lindell and
Perry, 2012). Terpstra and Gutteling (2008) as well identified the awareness of responsibility as an important factor for effective flood risk management. Inclusion of
a ‘responsibility variable’ in this study could not establish statistically significant correlations with coping variables or between the different actors. However, following
the general proposition that a higher level of perceived responsibility for prevention
would lead to a more active adjustment (Lindell and Perry, 2004), further more focused and representative studies on risk perception, coping appraisal and perceived
responsibility are advised to provide the necessary information on the role of municipalities and their ‘flood representatives’, as well as their integration and weight in
the general and regional decision processes of future flood risk reduction concepts.
This fits also with the general plea of Lindell and Perry (2000) for more research to
explore the role of authorities, their relations to informal sources of experience and
public collaboration.
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6 Synthesis and Recommendations
Worldwide, economic losses and casualties due to floods are increasing, despite
growing investments in preventive measures and intensified efforts in disaster management (The World Bank 2012, Kundzewicz 2012, Munich Re 2014). In Germany,
recent flood events, such as those on the Rhine in 1993 and 1995, on the Odra in 1997,
and particularly on the Elbe and Danube in 2002 and 2013, had devastating consequences. In addition, there is an expectation that flood risk will rise in the future as a
consequence of both projected climate change (Jacob et al. 2008, IKSR 2011, Hattermann et al. 2014, Krysanova et al. 2015), and an increase of assets and population in
flood-prone areas (e.g., Hooijer and van Os 2002, Te Linde 2011, Bubeck 2013).
These facts can be interpreted as a signal that flood management in the Rhine basin
(in Germany) needs to be further enhanced, in order to anticipate future challenges.
When studying the discourse about German flood management, major changes can
be seen during the previous four decades: Flood management in Germany has developed from a traditional engineering and ‘flood protection’ approach to a more holistic and risk1-oriented concept (Becker 2009, Becker et al. 2015). For example, flood
management policy in Germany has enlarged the potential measures and increased
the flexibility to manage flood risks, by introducing the novel ‘more space for water’
programmes that allow flood peaks to expand onto controlled areas. In addition,
various ‘soft’ ecological, participatory and precautionary elements have been implemented, in addition to the ‘hard’ flood protection measures such as dikes. This combination of ‘soft’ and ‘hard’ measures, the integration of ‘safety and nature’ and the
more active involvement of stakeholders and water-related sectors are increasingly
seen as an effective pathway for a more flexible – ‘adaptive’ – flood management
style that can better anticipate uncertainties and unexpected challenges (Gleick 2003,
Hattermann et al. 2012, Warner et al. 2012, Hartmann 2013, Santanto et al. 2013,
DKKV 2015).
However, the extent of the recent flood disasters, despite increasing efforts in flood
prevention and safety (Dehnhardt et al. 2008, Kruse 2010, Baumgarten et al. 2011,
BMU 2014, Kreibich et al. 2014), show there are still improvements needed in the

1. Risk is defined as the product of the probability of the flood hazard (i.e., the frequency and the severity of
flooding) and its impact or consequences (determined by the vulnerability, exposure of life and property and by
the resilience (see also Klijn et al. 2015).
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management system. The major investments into engineered and flood plain restoring protection, for example, with large scale infrastructure and landscape effects,
have lowered the probability of flooding. At the same time, additional measures are
needed, such as warning systems and measures to reduce the vulnerability of buildings and people. Some research suggests that a lack of risk awareness associated with
flooding exists among the responsible institutions and among society (Kruse 2010).
However, the inability to respond to the rising flood risk does not necessarily reflect
a lack of hydrological knowledge, or a lack of awareness, but also a deficiency in
institutional performance. In addition, it points to a lack of long-term perspectives
in flood management and how to cope with future uncertainties, such as climate
change (Weichselgartner and Sendzimir 2004, Kruse 2010, Theesfeld and Schleyer
2011, Merz et al. 2010, Hill 2012, Dieperink et al. 2013).
Recent literature argues that new management approaches are required to handle
these and new future challenges. This thesis, therefore, builds on the concept of adaptive co-management (ACM) (see for example Folke et al. 2005, Armitage et al. 2007,
Pahl-Wostl 2007, Termeer et al. 2010, Plummer et al. 2012). In order to better prepare
institutional arrangements in water management for unpredictable events and their
consequences, ACM emphasises the need for the collaboration of state authority with
stakeholders and the public. Above all, it includes a focus on adaptability, i.e., on the
capacity to adjust in response to external perturbations, with the aim to moderate
harm or to exploit beneficial opportunities (Folke et al. 2005, Gallopín 2007, Engle
2011). However, there are considerable gaps in understanding the role of different
management aspects to build the necessary capacity for adaptation and institutional
change (Mahoney and Thelen 2010, Hill 2012, Termeer and Dewulf 2012).
The goal of this thesis was to revisit the transition of German flood management and
to assess the progress made during the previous four decades. The focus is on the
role of the flood-related institutions and their ability to reduce the risks of flooding
and to increase the resilience of society. This is done by analysing their performance
to modify structures, to guide actors’ behaviour and implement policy changes, their
capacity to cope with the challenges of the inherent (future) uncertainties, and to
foster advanced governance concepts, such as ACM.
Accordingly, four research questions were formulated in Chapter 1, which have been
addressed in chapters 2 – 5. The remaining sections of this synthesis chapter will
summarise the main findings as follows: Section 6.2. gives an overview of the transition in German flood management, exemplified in the case of the Rhine basin, and
discusses particular driving elements and actors, the strategies applied and the institutional implications. Section 6.3. compares the Dutch and German perspectives of
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transboundary flood management in the basin and considers the option of one common, new basin-wide flood management discourse. Section 6.4. explores to what
degree four institutional prescriptions, associated with ACM, have been followed
and analyses their contribution in facilitating policy changes. Section 6.5. investigates
the risk perception of municipal officials and evaluates its relationship with local
preparedness and the capability to cope with future flood events. Finally, recommendations for policy and research are provided in Section 6.6.

6.1. Which institutional changes in German flood management
have happened over the previous decades, and can particular
drivers be identified, which are responsible for causing these
changes?
Over the previous two centuries, the Rhine river has undergone major human interventions. Until the 1970s, water management in the basin was dominated by economic, agricultural and engineered safety objectives. It was increasingly recognised
that the hydraulic engineering measures and the loss of riparian forests had critical
consequences for the ecological and hydro-morphological resilience of the river system, including a higher risk of major flooding, deepening of the river bed, land subsidence and a lower groundwater table. During the 1960s, the HSK (International
Commission of Floods of the Rhine River, Hochwasserstudienkommission), an international group of hydrology experts, was commissioned by the southern riparian
Rhine countries to investigate the possibilities for bringing the upper part of the
Rhine into a sustainable hydrological state, and in particular to restore the original
flood safety standards (IKSR 1995, Disse and Engel 2001, Bernhardt 2002, Dister
2002, Disco 2007). In their final report of 1978, the HSK introduced the new idea of
flood water storage instead of the traditional ‘first choice’ of increasing the height of
the dikes. This proposal represented the origin of the ‘more space for the water’ concept and marked the beginning of a stepwise transition in German flood policies.
Based on the HSK recommendations, in 1982 the two riparian countries at the Upper
Rhine, France and Germany, concluded an agreement to re-establish the pre-1957
protection standard against a 200-year flood by providing additional retention space.
Germany shouldered the major burden of the task and, according to the federal
structure, the German government assigned the individual planning, design and implementation to the respective federal states (Länder) of Baden-Wuerttemberg (BW), Rhineland–Palatinate (R-P) and Hessen (HE). In line with their devolved responsibility for flood protection, the task progressed individually in the major
Länder along the Rhine, first in the Upper Rhine (B-W, R-P) and at a later stage,
independently in North Rhine-Westphalia (NRW) in the Lower Rhine area.
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The arrival of novel discourses and of European legislation in the 1970s and 1980s
with a clear ecological and democratic tone initiated the following change of policy.
The ecological discourse as promoted by environmental experts in B-W advised the
combination of ‘safety and ecology’ through restoration of the former flood plains, in
addition to extra water storage space. The democratic discourse promoted a review
of collaboration, procedures and responsibilities and fostered the building of multidisciplinary working groups and broader public involvement. The precautionary discourse introduced the notion of risk, and in 1994 the flood officials of R-P reshaped
the hitherto ‘public safety promise’ towards a socio-economic risk perspective, raising a range of topics such as vulnerability, resilience and individual responsibility. In
the Lower Rhine section, NRW also redesigned its flood prevention strategy during
the mid-1980s, independently of the Upper Rhine activities, although with similar
objectives for the improvement of the hydrological and ecological resilience of the
river while keeping the flood risk under control. In addition, the new concept of
integrated water management (IWRM) emphasised a holistic, river basin oriented
approach to the various functions that water fulfils, thereby prioritising previously
overlooked environmental or spatial development functions and calling attention to
greater collaboration between jurisdictions and policy sectors. The novel policies and
programs were initiated and endorsed separately in the different federal states
(Länder) but stopped at their respective borders (Becker 2009).
The next policy shift comprises the consolidation of the individual approaches across
jurisdictional scales, at the national and bio-regional levels. The consecutive Rhine
floods of 1993 and 1995 acted as a trigger and a ‘reality test,’ where the respective
economic losses of €530 million and €280 million illustrated the possible consequences of deferred or neglected flood prevention (Grünthal et al. 2006). They created the necessary political pressure for action and, in 1995, the LAWA (BundLänder Arbeitsgemeinschaft Wasser, German Working Group on Water Issues) as
the national coordinating body of water issues, published the “Guidelines for forward
looking flood protection,” with the main pillars of ecological water storage, spatial and
technical flood prevention and precautionary damage minimisation (LAWA 1995,
2003). The LAWA program served as a basis for the individual policies in the federal
states and for the later legal institutionalisation nationwide (BMU 2005, 2010). The
responsible ministers of the riparian Rhine countries also realised the necessity for a
more integrated flood protection in the river basin. Under the auspices of the IKSR
(International Commission for the Protection of the Rhine), and based on the
LAWA guidance paper, the formerly elaborated and existing flood risk reduction
projects at the Upper and Lower Rhine down to the German-Dutch border were
combined into the “Action Plan on Floods” (FAP), agreed in 1998, and with firm
targets, timings, budgets and a monitoring regime, to be completed by 2020 (IKSR
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1998). The responsibility for the corresponding implementation remained as before
with the respective German federal states.
The catastrophic Elbe and Danube floods in 2002 triggered the continuation and
strengthening of the consolidation process regarding the novel flood policies. The
immense losses revealed persisting basic deficiencies in flood management by the
authorities, both in the active application of the LAWA guidelines and in the effective cross-border coordination and cooperation between the Länder. Thus, the German government was forced to take stronger action, and in 2003 presented the ‘Five
points program’ (BMU 2002), based on the LAWA guidelines and institutionalised in
2005 by the Flood Control Act (BMU 2005). This first national flood law set stricter
rules for spatial development in flood prone areas, for risk assessment and disaster
management, and in the case of flooding, for the cooperation across jurisdictions
between the Länder. The move was also very much in line with the EU Flood Directive of 2007, now being implemented in Germany with the amendment of the Federal Water Resources Act (WHG) in 2010 (BMU 2010).
These policy changes occurred nationally or in different federal states (geographical
context) and at different times (periodical context). Changes were often induced by
drivers or triggers such as a extreme events with high losses, new discourses, and
leading actors to initiate, support or complete the shifts, as also proposed in the
literature (Olsson et al. 2006, Dombrowsky 2009, Huitema and Meijerink 2010,
Voss and Wagner 2010, Birkmann and al. 2010). So in the case of the Rhine, where
new, cooperative management style was introduced that allowed hydrology experts
to network and to promote novel ideas of ecological water storage such as ‘greener
flood safety’ (Aerts et al. 2014, Becker 2009, DKKV 2015).
From the analysis in Chapter 2, it can be concluded that fundamental policy changes
in German flood management have been achieved, moving from the traditional, engineered safety promise towards a more holistic, adaptive concept with a precautionary, risk-oriented perspective. It comprises an adjusted balance of ‘hard’ and ‘soft’
mitigating measures, including the ‘more space for water’ concept, a basin-wide flood
prevention program (FAP) and a new national flood legislation. The study also reveals the importance of leadership, of ‘policy entrepreneurs’ and how the success of
experimentation in pilot projects can be supported by learning during the periods of
testing and implementation.
However, there are also signs that the transition has not yet been completed. Jurisdictional barriers still restrict joint planning, knowledge dissemination and funding.
The implementation of risk-reducing measures is frequently delayed by complicated
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and time-consuming application procedures, in combination with a reluctant interplay between administrative levels or water-related domains, and an inadequate or
ad hoc involvement of stakeholders and the public (Heintz et al. 2008).

6.2. Did the institutional changes observed result in a new and
common basin-wide flood management paradigm?
The European Flood Directive (EC 2007) demands a cross-border river basin approach for flood management, since it is seen as an appropriate scale for organizing
water resource management, while acknowledging that this can create regions with
non-corresponding jurisdictions (Schlager and Blomquist 2008, Moss 2012, Huitema
and Meijerink 2014, Van Eerd et al. 2014). Thus, to establish effective flood risk management in transboundary river basins, a strong collaboration schedule with joint
risk assessment and coordinated planning of measures is required, ideally according
to one common flood management paradigm (UNECE 2009, SICadapt 2013).
This thesis has addressed this issue by exploring the cooperation between Germany
and the Netherlands in the Rhine basin and their differences in flood management
styles (Van Eerd et al. 2014, Renner and Meijerrink 2015). The flood events on the
Rhine in 1993 and particularly in 1995 demonstrated the need for a better communication and coordination process between Germany and the Netherlands. The transboundary cooperation continued to develop in the following period, with the common work in the International Commission for the Protection of the Rhine (IKSR),
the development of the FAP in the basin and the establishment of the ‘Dutch-German Flood Working Group’ between NRW and the Netherlands (Chapter 3). In addition, various cross-border research projects were initiated on the regional and European scale.2
To more closely examine whether or to what degree a common flood management
paradigm has been established across the borders in both the German and Dutch
parts of the Rhine, empirical data have been collected from interviews, workshops
and literature (Becker and Raadgever 2006, Raadgever et al. 2007, Raadgever and
Becker 2008a, Raadgever et al. 2008b). A number of factors, essential for the joint
cross-border operation of flood management and as proposed by Dieperink (1997,
2000), have been used as indicators to gain a broader understanding of the status

2. EU INTERREG and Euregio research projects, for example the Rhine–Meuse activity on flood risk
(IRMA-Sponge, www.irma-sponge.org/), the project ‘Sustainable Development of Floodplains’ (SDF,
www.sdfproject.nl) or the ‘FLAPP’ exchange network, started by the Euregio Meuse-Rhine on flood awareness
and prevention policy in border areas (www.flapp.org).
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and issues concerning transboundary flood management and to identify possible
strategic opportunities. The findings in Chapter 3 reveal a number of important similarities but also certain differences between the Dutch and German approaches
and objectives that influence the establishment of one common flood management
paradigm.
A strategic shift
During the previous few decades, Dutch flood management, as with German flood
management, experienced a transition from a top-down flood protection approach
of ‘higher dikes’ towards a risk based, ‘greener’ and more participatory style of flood
management, promoting the natural dynamics and functions of the water system
(Van der Brugge et al. 2005, Huitema and Meijerink 2009, Termeer et al. 2010,
Slomp 2012). However, the position of the country as ‘Europe’s drainpipe’ and the
‘wet history’ led to a number of different and country-specific perspectives. Where
‘water issues’ figure high in the political arena. With regard to the flood management
of large rivers and of the coastal areas, the Dutch operational decision process is still
considered central, following the financial power, but with an increasing involvement in the planning and implementation process of regions (provinces, water
boards), the stakeholders and the general public and with a strong ‘bottom-up’ element.3 Other specifics of Dutch flood management, when compared to Germany, are
the affirmative ‘priority of safety’ promise, an earlier introduction of climate change
within policies, and finally the legal institutionalisation of a long-term, second ‘Delta
program’ with a dedicated budget and a coordination structure under the control of
the public authorities.4
Cognitive factors
In general, the risk awareness among flood experts and officials is higher in the
Netherlands than in neighbouring NRW. This is certainly influenced by larger potential losses and affected population in the Dutch Rhine Delta. Dutch citizens expect the public authorities to protect them against flooding; they consider flood prevention a ‘governmental task’ rather than the responsibility of the individual local
population (Terpstra and Gutteling 2008). Safety standards, such as the design discharge, are regularly reviewed and the constructive defences and the discharge regime adapted accordingly. This is useful in order to meet the high safety goal, but
also to be prepared for any potential negative implications of up-stream mitigation

3. http://www.ruimtevoorderivier.nl.
4. http://www.deltacommissaris.nl.; http://www.rijksoverheid.nl/onderwerpen/deltaprogramma.
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measures. In Germany, more emphasis is put on ‘precaution’ and ‘damage minimisation’ by imposing building restrictions in flood prone areas, providing risk information and awareness programs, promoting self-responsibility and enhancing disaster
management. Both countries also deal differently with uncertainty and future requirements. An example is the diverging interpretation of the potential impact of
climate change. According to NRW officials, the current concepts and measures
meet the safety requirements for the foreseeable future and leave sufficient time to
react, if required. Also the findings of Renner and Meijerink (2015) suggest that German authorities are more concerned with mitigation in the energy domain than with
adaptation in the flood domain. The low profile of German actors is in contrast to
the high position of urgency on the Dutch political, scientific and public agendas, as
can be concluded for example from the long term ‘Delta program.’
Institutional factors
The political structures, i.e., the power distribution and administrative responsibilities and procedures for water management, are different. In the Netherlands, a central coordination of flood management of the large rivers is maintained, whereas in
Germany this is distributed across the respective federal states. This could cause confusion in the transboundary cooperation over the most appropriate contacts, decision makers and operational responsibilities at the right level. An important aspect
is the availability of budgets; namely, legally confirmed financing at a high level, exists in the Netherlands, whereas Germany works with variable, yearly re-determined
budgets. Also, the integration of other sectors – particularly spatial planning – is
determined by different rules and procedures in both countries and these are institutional features that may limit the scope to follow one common – cross-border – flood
management paradigm (Slomb 2012, Van Eerd et al. 2014).
Political factors
In a multiple-border river basin, the upstream-downstream issue is a frequently observed phenomenon, as also exemplified in the German-Dutch case. Nourished by
experience and tradition, a distinct national, societal focus on flood and water management can be noticed in downstream Netherlands. Particular attention is paid to
upstream protective measures and the corresponding large resources and scientific
expertise (Raadgever 2005, Slomb 2012). In Germany, flood management can be classified as a regional or local operation with relatively limited resources, which stops at
the respective borders and disappears from the publicity map after periods without
major flood events. Such discrepancies may create an obstacle to concerted crossborder interventions. The bridging element is the solidarity expected from the up152
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stream party but that also needs to be applied downstream. In this context, the added
value of cooperation is important, and includes joint knowledge production, mutual
planning, cross-border financing and fine-tuning of up- and downstream measures.
Downstream parties need persistence cooperation with upstream parties; they must
attempt to create the necessary appreciation to influence the upstream river measures. This must happen with tact and sensitivity, supported by sensible political, financial and technical offers (Becker and Raadgever 2006).
In both countries, the principles of adaptive flood management, the ‘space for waterriver’ concept and the need to coordinate strategies and measures across the basin
(for example via the FAP) are widely acknowledged (Becker and Raadgever 2006,
Slomp 2012, IKSR 2013b, 2014, Klijn et al. 2015). However, a number of differences
have been identified in the interpretation and conceptualisation of managing risk
(‘flood protection’ versus ‘damage minimisation’), in the (lack of a) long-term time
horizon of strategies, and in the sense of urgency. This demonstrates the need for
further considerations to overcome different perspectives and for further negotiations to reach compliance with future goals and approaches before one common
basin-wide flood risk paradigm can reach the operational reality.
The discussions in the Dutch-German Flood Working Group and in the follow-up
workshops with flood experts, scientists and political officials along the Rhine indicated several options to increase the mutual understanding and to advance a common flood management paradigm in the basin. In particular, these included:
– A review of the Flood Action Program (FAP). The current FAP has been agreed
upon with a rather short-term schedule of an aimed completion by 2020. Research suggests a higher flood risk with more extremes in the future (Te Linde et
al. 2010); experts and decision makers are convinced that additional risk-reducing
measures are required (IKSR 2013b) and the Dutch government decided to accept
the ‘Delta program’ until 2100 (Ministry of Infrastructure and Environment
2014). Using these new insights and creating a ‘Rhine 2100 program’ would be an
opportunity to progress the implementation of a common, basin-wide flood
management paradigm.
– A review of the institutional arrangements to reflect on the distribution of responsibilities between the different governmental bodies and networks, including
on the formal decision-making role of the river commissions. The bridging role
of the multiple organizations with the different scales also deserves greater attention, for example the ‘Hochwasser-notgemeinschaft,’ ‘Flood partnerships’ (Juepner 2010) and citizen initiatives, the Dutch-German Flood Working Group,
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NGOs and scientific institutions (BfG, CHR)5 and academia. The ongoing implementation of the EU Flood Directive, the recent mandate for the IKSR to develop
a climate adaptation strategy (IKSR 2013) and the introduction of the National
Flood Program in October 2014 (Nationales Hochwasserschutzprogramm), may
serve as the first incentives in this direction.
The cross-border basin-wide approach will gain in importance, and European regulations, such as the Flood Directive (EC 2007) have created new networks, relationships and responsibilities to further develop such a management regime (Heintz et
al. 2012).6 This will increase the pressure to follow the principles of solidarity and
subsidiarity. Solidarity is needed to increase cooperation and interplay both up- and
downstream and to develop common solutions. Subsidiarity provides an avenue to
the acceptance of local responsibility for action and improvement together with the
freedom to apply the most appropriate measures. This would require a better integration of the political domains and better cross-border coordination, but at the
same time would lead to a more integrated and encompassing management.

6.3. To what degree have institutional prescriptions of ACM been
followed in the German part of the Rhine basin?
Adaptive co-management (ACM) has emerged as a relatively novel governance approach and potential solution to address the challenges associated with the non-linear dynamics and unpredictable behaviour of socio-ecological systems (e.g., Armitage
et al., 2007, Engle 2011, Plummer et al., 2012, 2013, Scarlett 2013). The literature suggests that ACM hinges on certain institutional ‘prescriptions’ and this stream of literature expresses the expectation that following these prescriptions enhances adaptability. Huitema et al. (2009) argued that four prescriptions are central to ACM:
institutional arrangements need to be polycentric, institutions are aligned with the
scale of ecosystems (the ‘bio-regional approach’), high levels of public participation
are required, and the institutional set-up must provide an experimental approach to
management. Chapter 4 explores to what degree these prescriptions have been followed in German flood management along the Rhine.
The poly-centric structure of the German federal arrangement, together with the subsidiarity principle, allowed a diversity of problem framing and of the performing of
the dedicated tasks and customised solutions in the respective federal states at the

5. BfG: German Federal Institute of Hydrology; CHR: International Commission of the Hydrology of the
Rhine catchment.
6. http://www.iksr.org/main/activities-projects/implementation-eu-floods-directive.
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appropriate level and functional contexts. This facilitated the individual processing
of novel discourses, the generation of new ideas, alternative approaches and competitive innovation between the states, and the managerial scale provided the room for
experimentation, learning and networking. The hitherto ‘technocratic safety promise’ was replaced by a precautionary risk perspective and the restoration of flood
plains combined ‘safety and ecology.’ The consecutive Rhine floods of 1993 and 1995
built up the political pressure to consolidate the different approaches and solutions
of the federal states (Länder) and instigated upwards change by agreeing the ‘LAWA
Guidelines’ as the new strategic flood risk reducing concept along the German rivers
(LAWA 1995, 2003). As described in chapters 2 and 4, a certain weakness of the
polycentric structure became apparent, for instance in the weak coordination and
cooperation between the Länder, in shortcomings of vertical interplay, in the limited
involvement and strategic freedom of the lower and local administrative levels, and
in the frequently restricted dialogue between flood-related sectors (Becker 2009,
Becker et al. 2014). The high damage level of the 2002 Elbe flood gave the German
government sufficient reason to correct some obvious deficiencies and to institutionalise the novel concept nationally by the flood management legislation of 2005 and
2010, with stricter rules for spatial development, building in flood-prone areas and
cooperation across jurisdictions (BMU 2005, 2010, Hartmann 2012).
The bio-regional prescription recognises the need to ‘manage water across borders’
and to reconcile its administrative institutions with the hydrological boundaries in
order to improve the integration of flood management in the basin. With the experience of the 1993/1995 flood events fresh in mind, the FAP was established in 1998
under the auspices of the International Committee for the Protection of the Rhine
(IKSR). The FAP synchronised the individual flood retention projects of the federal
states (IKSR 1995, 1998, Hartman 2012), but they kept their political responsibilities
and could continue their original projects unchanged. Yet, the application of the bioregional prescription increased the spatial fit of flood control in the Rhine basin and
forced a closer cooperation across the borders, with the IKSR exercising the necessary authority and coordination services. The progress reached in the reduction of
the flood risk in the Rhine basin is remarkable: the agreed monitoring scheme introduced the discipline of regularly reflecting on the achievements and how to cope
with the future risks and challenges, and the technical working groups of the IKSR
provided the forum for knowledge and experience exchange, for preparing basinwide research programs and for consultation with academia, NGOs and interested
parties. However, the state sovereignty and the individual interests of the federal
states (and countries) remain dominant, hampering dissemination of information
and harmonisation of standards, thus restricting the opportunities for synergies, mutual learning and a wider deployment of the solidarity principle.
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The participation prescription played an important role in the noted transition of
flood management, both in its legal, formal form and increasingly in its informal
approach, such as hearings, ‘round tables’ and related communication tools. Chapters 2 and 4 provide examples of failures and successes of participatory processes,
e.g., delayed and accelerated, consensual implementation of measures. A learning
process by authorities can be noticed, in which earlier public involvement in the
planning and decision process, increased use of local capacity and the delegation of
responsibilities to lower administrative levels increased the quality of decisions and
the societal support (Becker 2009, Heintz et al. 2012). The projects of the retention
polders Hördt and Ingelheim, the flood prevention program in the city of Cologne
and the designation of retention space in the Rhineland-Palatinate or NRW are examples of this development (Meuser 2006, Ness and Schmitteckert 2010, Kaiser
2012). Comments from interviewed officials (Chapter 2), and also the Ufit-study
(Ufit 2006) suggest a degree of uncertainty in some administrative and political
quarters regarding the purpose, scope and execution of informal public participation
and a remaining need for further clarification, as is also mentioned in the literature
(Mostert et al. 2007, Fleischhauer et al. 2012).
The testing and the implementation of new ideas, strategies, measures, institutional
arrangements and legislation indicate twofold successful experimentation and learning, in a technical and in a managerial, strategic sense. The numerous research projects along the Rhine, for example ‘ecological flooding’ at the Polder Altenheim (Dister 2002), ‘Freude am Fluss’ (Smits and de Groot 2005), ‘Sustainable Development of
Floodplains’ (SDF, Nijland 2005) or IRMA-Sponge (Hooijer et al. 2004) produced
the necessary knowledge for the restoration of floodplains, fluvial forests, wetlands
and for the development of new spatial planning approaches. A central automated
system of controlled water retention was developed, tested and its efficacy verified in
combination with the existing dike system (Homack and Bremicker 2006). The outcomes were used in the current flood programs of the ‘Rhine-Länder’ (B-W, R-P,
NRW) and the risk-reducing measures of the FAP (Dister 2002, Becker 2009, IKSR
2012). Furthermore, the reflection on former flood events, institutional coordination
failures and managerial deficiencies provided new insights and led to the introduction of new policies with the emphasis on precaution and risk management, and on
damage minimisation and recovery (LAWA 1995, 2003). A flood management strategy has been formulated with stricter rules for spatial development in flood-prone
areas and clearer procedures for disaster management and cross-border cooperation,
finally institutionalised nationally by the Flood Control Act (BMU 2005) and the
amendment of the Federal Water Act (BMU 2010). The practical application of the
new insights, however, has to prove the success of the policy transition so far and the
improved understanding of the challenges ahead. Concern remains regarding the
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short-term perspectives of planning that they leave inadequate time for experimentation, monitoring and adaptation of the projects in case of new knowledge, but also
about the speed of implementing ‘best practice’ or new findings from the numerous
projects and studies, and about the permanent willingness of the responsible authorities to learn from new insights.
As the Rhine case study could show, the four prescriptions, central to ACM, play an
important role in flood management to deal with the future challenges. Their application offers promising opportunities for more adaptive management of flood risks.
But even more important, they could make a major contribution to initiate more
advanced strategies, upgrade existing flood management measures and promote policy change.

6.4. Did flood risk perception affect the preparedness and
capability of municipalities to cope with future floods?
The interest in risk perception in the field of flood management is growing, and has
been acknowledged as an important factor in the interpretation of flood hazards, the
behaviour to minimise the risk and in decision making under uncertainty (Bradford
et al. 2012, Kellens et al. 2013, Birkholz et al. 2014). Cognitive factors, for example the
individual appraisal of the hazard, or the assessment of coping ability, can motivate
or curtail risk-reducing actions and therefore enhance or weaken resilience (Messner
and Meyer 2006, Grothmann and Reusswig 2008, Terpstra and Gutteling 2008, Kuhlicke et al. 2011, Bubeck et al. 2012). To study local risk appraisal and coping ability,
socio-psychological models have been suggested and applied with success (Grothmann and Reusswig 2006, Lindell and Perry 2004, Patton et al. 2005, Lindell and
Hwang 2008, Terpstra and Lindell 2012).
The literature about the correlations between the perception of flood risks and the
risk-reducing behaviour concentrate on private citizens (Grothmann and Reusswig
2006, Terpstra and Gutteling 2008, Botzen et al. 2009, Shen 2009, Terpstra and Lindell 2012, Bubeck 2013), but miss the important link of the municipal level as a substantial actor in the German flood risk reduction regime (Böhm et al. 2004, Juepner
et al. 2008). Therefore, a telephone survey was conducted in 70 municipalities and
eight dike or river associations along the German part of the Rhine and in the Neckar valley among the public officials responsible for municipal flood and disaster
management. The objective was to explore their perceptions of the current and future flood risk together with the local level of preparedness and preferred protective
behaviour, and to gain further insight of potentially important factors in prompting
future mitigating action.
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The results in Chapter 5 show that floods are ranked by the panellists as the top hazard for their municipality in a list of natural, technical and societal hazards. The
percentage levels of the sub-variables ‘perceived risk’ (increase of flood frequency
and flood severity in the future) and ‘worry’ (threat to the municipality by a severe
flood), particularly in the context of climate change, are high (some 70 % – 80 %),
emphasised by the demand of the officials for additional risk-reducing measures
(70%). In contrast to this, most interviewees accept the current safety standards also
for the future (60 %), and consider their municipality well (55 %) or at least satisfactorily (30 %) prepared to cope with future floods and the consequences. This somewhat contradicting outcome may allow hypothesis generation:
One explanation could be the fragmented panel composition of 11 sub-panels (three
municipal sizes in four federal states) and four positions of interviewees (mayors,
flood experts, spatial planning and disaster management officials) that substantially
complicates statistical analysis. The subpanels consisted of only a few (one to eight)
individual respondents, officially in charge of flood management but per sub-panel
with a different risk and resource context and from different departments and hierarchical levels with different business objectives. All this might have affected a diverse, individual framing of risk and targets, of coping assessment and of the notion
of worry.
Another possible reason could be a hierarchical aspect, the communal reliance on
flood protection concepts and measures by upper authorities. This may have led to
politically-biased answers even up to the possible repression of potential risk aspects.
The high contentment with the institutional flood arrangements of their federal state
could point in this direction. Seventy percent of the panel members are satisfied with
the definition of their role and responsibilities in local flood management, the provision of information, the trust in the federal state protection strategies and the political support for municipal risk reducing intentions. However, supplementary interviews put these positive findings into perspective, although without statistical
significances in most cases. Numerous interviewees mentioned the complex federal
structure, split responsibilities, ineffective interplay and recent administrative reforms as retarding factors for integrated and sustainable flood risk management.
The findings also indicate the complex nature of risk appraisal, and that contains
both cognitive (likelihood of floods and the consequences) and affective (feelings of
worry) attributes, which may result in a different interpretation of risk and preventive behaviour (Loewenstein et al. 2001, Plapp 2004, Miceli et al. 2008, Terpstra
2011). The negative correlation of the ‘preparedness’ variable with the more personal,
emotional ‘worry’ variable, but at the same time the non-significant relation to ‘pre158
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paredness’ with the functional measure of ‘risk perception,’ points to a discrepancy
of the cognitive evaluation of risk and the affective intention to reduce it. In terms of
management, it could be hypothesised that the priority of a cognitive approach
would focus on high safety standards and traditional constructive solutions, such as
dikes, whereas the affective approach, as in our case, may prefer a more locally-oriented, precautionary and ‘social capacity building’ response. Again, the position of
the interviewees and their focus and main responsibility on local protection and disaster management might explain the emotional feeling of a threat and their demand
for ‘extra activities,’ despite their expressed general satisfaction of the current safety
standards and preparedness.
The results of the survey call for a more profound understanding of the relationships
of risk perception, risk-reducing behaviour and in particular of the positively perceived preparedness of the interviewees. This would deliver a broader perspective of
the future challenges and options to integrate preventive measures locally or in the
region and would provide guidance for institutional adaptations to promote the role
and responsibilities of the municipal representatives in flood risk management.

6.5. Recommendations for policy and research
This thesis has assessed the transition of German flood management over the previous four decades. A picture has developed of gradual adaptive changes and changes
induced by shocks (for example, flood events) that progressed a new flood management paradigm, interwoven with the former regime (Streek and Thelen 2005). Out of
the former flood protection concept, a novel, more holistic, collaborative and ‘greener’ management approach is emerging, combining the ‘hard path’ of engineered infrastructure and top-down decision making with the ‘soft path’ of multi-objective
flood risk-reducing measures (Gleick 2003). This, together with the recent EU and
national legislation, confronted the water authorities with a new strategic orientation
and encouraged conceptual and organizational rethinking.
At the same time, the ‘periodical flood surprises’ signal the importance and urgency
that the developments in flood management must continue, and the following institutional dimensions of flood management need to be further progressed:
Effective interplay and collaboration to counter fragmentation
Most major projects in flood management have their origins in the upper-level administration and the existing formal structures. Traditional routines and strict, excessive procedures complicate a smooth roll-out through the administrative hierar159
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chies, and frequently adversely constrain local policies and interests. The empirical
findings in chapters 2 and 4 demonstrate that the fragmented German flood management regime requires an effective institutional interplay; vertically between the different levels of the political and administrative hierarchy, and horizontally between
the different water-related domains, organizations and municipalities. Using the delays of both the restoration of flood plains and the implementation of retention
measures as an indicator, it shows the relevance for a full understanding of the dynamics of these interactions and for the early participation of stakeholders, academia
and the public.
The study also illustrated the importance of leadership. Typically, different actors
from the government, academia or NGOs play a significant role in the project development and implementation process. In our case, individual officials in the water
administration, or specialists in pilot projects (‘policy entrepreneurs’), dominated
the different phases of the transition. They could promote new ideas, consider individual approaches and demonstrate how functionally-related flood management is
with other sectors, such as environmental and particularly spatial development.
They could build partnerships with academia and involve other parties as required
and push their ideas to the political level, supported by academic support or focusing
events.
The engaged discussions in the workshops indicated that this model is not yet common practice. Surprisingly, they even revealed a certain reluctance towards an intensive dialogue between the different sectorial departments at an early stage of the
planning process. Despite numerous positive examples (chapters 2, 3 and 5) an intensive learning process within the administration should improve control and cooperation between levels and scales (Wendler 2009, Termeer et al. 2010, Dieperink et
al. 2013). In particular, a closer collaboration and alignment of interests between
flood management and spatial planning could reduce the vulnerability against an
increased risk of flooding (Lindblom and Viehhauser 2007). Combined data collection and processing could equally feed the planning process of flood risk management and spatial planning; mutual comprehension of circumstances and interpretation of risk could streamline planning procedures, accelerate the approval process
and improve the quality and cost-efficiency of flood-preventing measures, as also
proposed in the building and regional planning literature (Von Haaren and Galler
2011, Kaiser 2012). Spatial planning could even take a facilitative role in the coordination of flood management, with related policy fields such as agriculture and environment, in the designation of retention areas and space for controlled inundation. A
review of the traditionally-divided responsibilities and procedures of the sectors
would encourage a debate of the harmonised interpretation of standards or rules
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and of closer linkages, for example, by allowing experts from both fields to have a say
in each other’s plans.
Reframing flood risk
The empirical results in Chapter 2 also revealed that in Germany, floods are not
accepted as a long-term, continuous, national task (as in the Netherlands), but are
rather perceived as a local, periodic issue, which is subsequently soon forgotten. This
makes it all the more understandable that it required exogenous shocks, i.e., major
flood events, to increase the political focus, to provide the incentive for ‘administrative learning’ and to mediate policy changes. Helpful for the progression of the learning process may be a ‘reframing of flood risk,’ so that it can be better understood and
accepted by the actors responsible at the different administrative levels, sectors and
by the public. It is important to increase the ‘embedding’ of risk into society, to
attract the political and public attention, and at the same time to more closely connect the water-related sectors, such as spatial development and land use, agriculture,
environment, navigation and the ‘interested parties’ (Merz et al. 2010, Green et al.
2013). The notion of ‘flood risk’ itself and its potential proportion needs to be reconceptualised. ‘Risk’ as the product of ‘hazard’ and ‘consequences’ can only be managed effectively if the focus is not exclusively on flood protection, but also on reducing consequences from floods through lowering the vulnerability of e.g. buildings
(through building codes and zoning), and population (through evacuation and
warning systems) (Heintz et al. 2012, Krieger 2013). Thus, the adherence to the current probabilistic safety standard of HQ100 (a flood level occurring once in 100
years), which is not even standardised in all federal states, should be reviewed and
extended, because it can communicate an (over)optimistic rating of security and
push the risk into some future date without sufficiently taking into account the
more extreme flood events or of the local context.
Improving fit within the spatial and the temporal scales
The findings in chapters 2 and 3 demonstrate the difficulty of matching the institutional arrangements of flood management with the hydrological system. Jurisdictional boundaries define the responsibilities for the implementation of risk-reducing
measures and the discourse of solidarity, as formalised in the EU Flood Directive;
this is differently interpreted by authorities along the basin. At the same time, a
number of opportunities are suggested to create synergies, to resolve up- and downstream issues and to harness safety potentials.
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Joint research and shared information management build trust, increase mutual understanding of current and future challenges and promote transboundary cooperation. A promising example is the ‘Dutch-German Flood Working Group,’ established after the Rhine flood event of 1995 downstream at the German-Dutch border,
to share experience, to agree to joint knowledge production and to harmonise the
flood prevention activities across the border (Verwijmeren 2007). A number of factors were mentioned by the group members which contributed to the success of the
group: the regional background of the members with common objectives, risk appreciation and shared targets, the technical focus of the group and their technical expertise, and the proactive role of the downstream partner, coupled with sufficient resources. Many members mentioned the advantage of the low involvement of
politicians. The political power ‘design,’ for example, within the IKSR or between
the federal states, was even judged to be a hampering element for efficient cooperation (Becker and Raadgever 2006).
This could be further progressed by finding common interests and win-win solutions.
Examples include harmonised safety standards along the river that not only consider
dike heights but also potential consequences in the case of dike breaches, or dedicated budgets and cross-border financing systems, where upstream retention or inundation space with a downstream benefit is financed by the downstream partner. A
further example is the relocation of agricultural land holdings (Flurbereinigung) and
land use restrictions with generous compensation schemes to develop potential inundation space as in the Rhineland-Palatinate or NRW (chapters 2 and 4). A quality
check of the overall safety strategy in the basin may help to better align the looselycoupled systems and responsibilities to enhance the fit; for example, a closer integration with the Mosel flood risk reducing activities or by jointly designating additional
space for retention and emergency polders or controlled inundation scenarios, coordinated by a strong IKSR mandate.
Another step could be taken towards a shared, long term ‘vision 2100’ for the Rhine
basin; to set a goal, a legal framework and a roadmap into the future until 2100.
Research could define some adaptation tipping points, where current strategies run
the risk of not meeting the safety targets (Kwadijk et al. 2010), and modelling processes and gaming exercises which could support the broad involvement of stakeholders and the public (Van Eeten et al. 2002, Schielen and Gijsbers 2003). A longterm time frame is necessary, since planning, investments and implementation of
larger projects take time –as observed from the empirical experience some 30 or
more years (see for example the FAP). As criticised in Chapter 4, no clear provision
has been made for such a long-term funding and time schedule. In that respect, the
recent ‘National Flood Control Program’ (BMU 2014) is somewhat immature, with an
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action program only for the coming 15 – 20 years, without a conclusive budget plan
and lacking involvement of important organizations, such as NGOs or the public.
Active participation
The findings presented in chapters 2, 4 and 5 suggest a disconnection between the
‘top-down’ management style and the local communities in the sense of communication, involvement during the planning and decision process, and of shared targets.
Examples in chapters 2, 4 and 5 therefore emphasise the value of active, local participation mechanisms beyond the simple informing and consulting of stakeholders,
such as joint problem framing and consideration of policy options. In that respect,
public participation could play a role in integrating and coordinating the different
local functional and spatial administrations, in understanding their relationships
and in influencing the actors’ behaviour. The case of the polders Hördt or Ingelheim
or the City of Cologne show that by shifting decision-making power down to functional units at lower levels it is possible to raise public awareness, gain mutual trust,
receive acceptance and especially include the public in the fight against flooding.
However, it must also be concluded that the notion of ‘participation’ and the type
and manner of appropriate implementation are still under debate; this includes, for
example, the selection of actors, the provision of data, the timing of involvement or
the legitimisation of decisions.
Perception of risk and involvement of communities
The risk perception survey within municipal officials responsible for local flood
management (Chapter 5) provided an optimistic but somewhat ambiguous assessment by the local panel members of the perception of present and future flood risks.
Despite their concern about potential climate change effects, with an associated higher flood risk and a perceived threat to the municipality, the municipality officials felt
well-prepared, but at the same time demanded more protective measures. This indicates a discrepancy in the cognitive evaluation of risk and the emotional, affective
intention or desire to reduce it.
Further efforts are needed to gain an objective picture of the hydrological risk situation of municipalities in flood prone areas and to provide more information on hydrological processes in order to support flood risk awareness and preparedness. A
first step in that direction could be a municipal flood risk audit or benchmarking
exercise, as recommended by the German Association for Water, Wastewater and
Waste (DWA 2013), to compare the objective safety position and the local status of
flood risk awareness and preparedness. The low level of auditing (Table 3, Chapter 5)
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suggests the existence of uncovered risk and need for information. The results will
stimulate a discussion in two directions. First, to define the local requirements and
priorities and to review the organization of municipalities in the flood safety chain
and their role in the general, basin-wide decision process of flood prevention. Second, to take the engagement of the local stakeholders and the public, for advising
people and strengthening their self-efficacy, thus enhancing the municipal capacity
to cope with future risks.
Issues for further research
A question remains about Adaptive Co-Management (ACM) as a cutting-edge governance solution and the specific impact of the prescriptions and their role in the
transition process. The literature warns against relating operational measures of
ACM factors to their outcomes (Plummer et al. 2012, Swart et al. 2014). However, in
each of the investigated applications, facilitating aspects and contributing signs of the
prescriptions were found that are important enough to link them to policy change
and improved adaptability. The findings in Chapter 4 also suggest that the prescriptions need to be interconnected, applied in the right mix and institutional context
and that they rely on other ‘drivers of change,’ such as individual change agents (‘policy entrepreneurs’) or alliances, new discourses and political circumstances or major
flood events, to become a powerful tool (Chapter 2). Therefore, further analysis is
proposed of the possible institutional arrangements, actor characteristics and discourses. This could provide additional insights into the constraints for ACM, arising
in a possible mismatch of political power and of the different interests of the actors,
both contributing to inadequate interplay and reactive management. To address this,
further analysis is recommended on the role of coordinated and longer term ‘visionary’ planning, such as conducted by the Dutch Delta Program.
Research should pay more attention to the different framing and interpretation of
flood risk of the different actors and agencies and ‘interested parties’ at the various
scales and levels. To ‘mainstream’ flood risk into the related policy domains and into
the public society would aid in the provision of a better understanding of the different interests and intentions and in particular of the interrelationships and dependencies. The risk framing perspective could be a logical start for reflection on the distribution of responsibilities and resources, and may provide an interesting opportunity
to foster collaboration and interplay. In this connection, further empirical research is
advised to investigate the emotional and the cognitive components of risk evaluation
and their direct relation to the responsive actions. More comprehensive definitions
of this interrelation – in the individual and municipal contexts – could deliver valu-
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able guidance to improve the level of preparedness, reduce the vulnerability and promote the capability of handling the consequences of floods.
This study shows that participation still faces the challenge to find a balance between
democracy and effectiveness. Further research is advised regarding the purpose,
scope and execution of informal, public participation. In particular, the possibilities
to be explored are how officials and decision makers can improve the quality of their
governance process, and how the public can be most effectively informed and involved. This includes the challenge of which actors have to be activated and when,
but also further clarification of certain rules, for example regarding the liability for
making collective decisions or compensation measures. The study confirmed that
there are sufficient incentives, tools and opportunities to manage uncertainty and to
reduce flood risk. What is needed is the courage to test them out and the political
will to use them rather than to wait until nature dictates the actions required.
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