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1.1  Growing cities, growing flood risks

Cities and water have always had an ambivalent relationship. Many towns have 

developed close to the seaside or rivers because of the good trade conditions and 

the sufficient water supplies for citizens and agriculture. Recently, cities like London, 

Barcelona, Rotterdam and Hamburg have transformed former port areas to new 

waterfronts emphasizing services, tourism, leisure and housing as a new way to 

profit economically from its watersides (Schubert, 2011). Access to water has been 

vital for prosperous development – both in history as well as today. However, 

the proximity of cities to water also bears risks. Flooding from sea and rivers or 

inadequate surface water drainage may damage the environment, destroy cultural 

heritage and hinder economic development. Above all, it takes human lives (White, 

2010). 

Globally, the number of damaging flood events has increased throughout the 

last century (White, 2010). Recent flood disasters in England (2007, 2012, 2013/2014), 

Germany (2002, 2005, 2013) or the US (2005, 2012, 2017) are well-known examples 

that show the enormous social, economic and environmental consequences a flood 

event may have. Moreover, they demonstrate that technical measures can never 

guarantee absolute safety and that there always remains a residual risk that may 

need to be dealt with. On top of that, two ongoing global processes are expected to 

increase flood risk in the future: continuous urbanization trends and climate change. 

Urbanization has progressed to such a level that the 21st century is also 

referred to as the ‘urban century’ (Davoudi, 2014). Since 2007, more than half of the 

world’s population lives in cities, and urban population is yet to grow immensely 

(United Nations, 2014). Current estimates say that by 2050 three out of four people 

will be urban dwellers (Davoudi, 2014). Urban growth will particularly take place in 

urban deltas and coastal areas. Already today, 75% of the large cities are located on 

coasts (Boyd and Juhola, 2014). By 2030, more than 50% of the global population 

is expected to live within 100km off the sea (Adger et al., 2005). This is worrying in 

terms of flooding because more people in coastal cities implies the presence of more 

human lives, businesses and assets in a potentially flood prone area. The problem 

grows because new residential areas tend to be developed in particularly vulnerable 

areas due to a lack of conscientious planning and scarce space in the safer areas of 

the cities (Zevenbergen et al., 2008). If flooding occurs and cities are ill-prepared,  

the potential damage can be extremely large. 

Climate change is expected to increase the frequency and intensity of flooding 

(IPCC, 2014). Global warming leads to rising sea levels, an increased intensity and 

frequency of storms and storm surges, as well as prolonged and more intense 
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periods of heavy rainfall; all factors contributing to future flood risk (IPCC, 2014; 

Muller, 2007; Nicholls et al., 2007). The global community is attempting to keep 

global warming ‘well below’ 2 °C above pre-industrial levels, and preferably even 

below 1,5 °C above pre-industrial levels (Paris climate agreement, see  UNFCCC, 

2015). But there is widespread doubt if these efforts are enough, and if nation 

states will actually keep to their emission cut targets, particularly because a legal 

enforcement mechanism is lacking (Clémençon, 2016; Rogelj et al., 2016). Even when 

global warming is limited to 1-2 °C above pre-industrial levels, major environmental 

changes and an increase of floods are expected (Maslin, 2009; Susskind, 2010). 

Therefore, the global debate on climate mitigation has been complemented with 

climate adaptation (Muller, 2007; Nicholls et al., 2007; White, 2010).  Regional and 

local governments face the particular dilemma that more detailed regional and 

local climate predictions are highly uncertain (Cooney, 2012). As Susskind (2010: 217) 

already concluded: “Cities have no choice but to adapt”. 

This thesis specifically focuses on European cities. In Europe, floods have 

already proven to be a serious threat to human civilization and their settlements. 

Between 2000 and 2016, a total number of 376 flood events were registered, 

leading to 1,751 casualties, 6,500,000 affected people and a total damage of 

approximately €95,000,000,000 (source: www.emdat.be, International Disaster 

data base). The European exposure and vulnerability to (flood) disasters has never 

been higher (Munich Re, 2008, cited in White, 2010). According to the IPCC (2014), 

climate change and urbanization are also likely to increase flood risk in Europe. 

Although Europe is expected to have sufficient resources and the expertise to adapt, 

adaptation is likely to be expensive and lead to conflicts (IPCC, 2014). 

Triggered by these growing risks, there are many discussions about adequate 

ways of climate change adaptation and flood risk management in Europe, 

manifested among other things in the European Floods Directive (2007/60/EC). 

England and Germany installed government-independent commissions after they 

suffered from serious flooding: the Pitt review (2008) evaluated the floods in 

England from 2007, while the Kirchbach report (Kirchbach et al., 2002) followed the 

Elbe flood from 2002. Following concerns about climate change and the enormous 

damage from Hurricane Katrina in 2005, the Netherlands installed a commission 

even before a flood in the Netherlands actually happened, stimulating a new Delta 

Programme that is aimed at sustainably protecting the Netherlands from flooding 

(Deltacommissie, 2008; also known as Commissie Veerman). 

This thesis contributes to these ongoing debates by evaluating current flood 

risk management strategies and urban planning practices in three frontrunner 

cities, namely London, Rotterdam and Hamburg. Such an evaluation is needed, 
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because cities have initiated strategies and policies to adapt to flood risk; yet, this 

development is still in the starting phase and the adaptation of cities to climate 

change and flood risk remains a challenging task (Susskind, 2010; White, 2010). The 

traditional flood control approach is increasingly being considered to be inadequate 

to deal with growing risks and uncertainties (Gralepois et al., 2016; Hooijer et al., 

2004; White, 2010). Several authors have therefore drawn attention to, and called 

for, a paradigm shift in dealing with flood risks (e.g. Pahl-Wostl, 2006; Schoeman et 

al., 2014; Scott, 2013).  

1.2  A paradigm shift in flood risk management

The paradigm shift in water management is a central theme in this book. The shift 

has been coined in various ways; ‘from flood protection to flood risk management’, 

‘from a predict-and-control regime to an integrated, adaptive regime’, ‘from fighting 

the water to living with the water’ (Butler and Pidgeon, 2011; Pahl-Wostl, 2006; Vis 

et al., 2003; Vogt, 2005). While the exact conceptualizations slightly differ from each 

other, the key message remains the same: there is a need to shift towards a more 

holistic approach. 

The flood protection paradigm used to be driven by civil engineers with high 

skills to predict flood levels using statistical analysis and modelling. Based on these 

predictions, technical measures such as dikes, dams and storm surge barriers were 

designed (Beven and Hall, 2014). The focus was on ‘keeping floods away from urban 

areas’ (Meijerink and Dicke, 2008; Oosterberg et al., 2005). Manifestations of this 

strategy can still be seen in our physical environment in form of dikes and advanced 

engineering structures. In the Netherlands and in England, for example, the 

devastating 1953 storm surge led to hard engineering works which are still celebrated 

today. The Delta Works in the Netherlands, a ring of weirs and storm surge barriers, 

brought the Dutch worldwide fame and a reputation as ‘conqueror of the sea’ (van 

den Brink, 2009: 77; Lintsen, 2002: 565). Similarly, the Thames Barrier in London 

is appreciated as a masterpiece of engineering, sometimes even labelled as ‘the 

eighth wonder of the world’ (New Century Press and Thames Barrier Centre, 1991). 

The flood protection paradigm has been very successful in protecting the land from 

sea, forming a crucial condition for the prosperous socio-economic development of 

coastal areas. 

Nonetheless, the traditional flood control approach has become contested 

(Gralepois et al., 2016; Pahl-Wostl, 2006; Vogt, 2005). First of all, the flood defence 

strategy is often held to have created a ‘control paradox’ - a circular reasoning 
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leading to intensified land use behind the flood defence infrastructure because of  

a ‘false sense of security’ (Remmelzwaal and Vroon, 2000; Vis et al., 2003; Wiering  

and Immink, 2006). Recent flood disasters have increased the fear of technical  

failures. Climate change and rising sea levels add to this feeling of uncertainty. 

Moreover, both the technical feasibility as well as economic affordability of the flood 

defence strategy has been in doubt (Scholten and Hartmann, 2017; Vogt, 2005).  

The continuous raising of flood defences is costly and requires space which is scarce, 

especially in densely populated cities. Additionally, flood defence infrastructures have 

produced changing estuarine and riverine dynamics, resulting in coastal erosion and 

biodiversity losses, which again can increase the likelihood of a flood event (Giosan 

et al., 2014). 

Flood risk management is increasingly considered to require a more 

holistic approach to dealing with flood risks (Hall et al., 2003; Meijerink and 

Dicke, 2008; Schanze, 2002; Scott, 2013; Tunstall et al., 2004). Flood risk is then 

conceptualised as an outcome of flood probability multiplied by potential impacts 

of a flood event, and it aims at not only reducing the flood probability, but also 

the potential consequences of a flood event (Hooijer et al., 2004; Jonkman et al., 

2003). This conceptualisation asks for a more diverse set of flood risk management 

measures (Aerts et al., 2008; Hegger et al., 2014; Mees et al., 2013; Wardekker et 

al., 2010). Traditional flood defence measures (such as dikes, dams and sluices) are 

complemented with flood risk prevention (e.g. keeping vulnerable land-uses out of 

flood-prone areas, make more space for water), flood risk mitigation (adaptations to 

the built environment, e.g. flood-proofing houses), flood preparation and response (e.g. 

flood warning systems and evacuation plans) and flood recovery measures (e.g. flood 

insurance, reconstruction and rebuilding) (Driessen et al., 2016; Hegger et al., 2014). 

The diversification of flood risk management measures also has governance 

implications. Flood risk management asks for an inclusive governance approach, 

increasing the number of public and private stakeholders involved. Next to this, it 

combines centralized and decentralized efforts, i.e. top-down steering and bottom-

up initiatives (Johnson and Priest, 2008; Meijerink and Dicke, 2008; Tempels and 

Hartmann, 2014). The flood risk management agenda is therefore in line with general 

democratization trends and pleas for an integration of policy fields, for example 

through area-based development (Boer and Zuidema, 2015; Fischer, 2009; Heeres, 

2017). While the flood risk management approach in principle should lead to a safer 

environment and less flood damages, it also makes things increasingly complex. 

Mostly because it attempts to fulfil multiple needs and requires the involvement  

of various actors with diverging interests and backgrounds. 

Spatial planning is considered to play a key role in reducing flood risks, 
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because of its strategic ability to keep vulnerable land uses out of flood prone areas, 

its regulatory ability to adjust land uses in vulnerable areas, and its communicative 

ability to bring various stakeholders at one table and stimulate discussions among 

them (cf. Burby et al., 2000; Pattison and Lane, 2012; Van Ruiten and Hartmann, 

2016; Tempels, 2016; White, 2010). The difficulty lies in the integration of the two 

policy fields, as they have diverging backgrounds (Hartmann and Driessen, 2017; 

Wiering and Immink, 2006; Woltjer and Al, 2007). Flood risk management typically 

is rooted in the natural sciences, while spatial planning often belongs to the social 

sciences. Consequently, flood risk managers are used to base their decisions on 

physical realities including numbers and facts, whereas spatial planning is a discipline 

of social interaction including negotiation and consensus-building. Therefore, 

Hidding and van der Vlist (2014: 11) referred to spatial planning and flood risk 

management as ‘two separated worlds’.   

The paradigm shift from flood protection to flood risk management is 

not taking place abruptly, yet it has been gradually evolving over time. During 

the 1960s and 70s, the environmental movement brought ecological concerns 

and pleas for more democracy onto the agenda, leading to an ‘ecological turn’ in 

flood risk management (Disco, 2002). The oil crisis in 1973 led to significant cuts in 

government spending, paving the way for ‘New Public Management’ as a means to 

make the public sector more efficient and resulting in a ‘managerial turn’ in flood 

risk management (van den Brink, 2009). Since the late 1990s, the importance of 

spatial planning as a tool to reduce flood risks has increasingly been recognized, 

which led to a ‘spatial turn’ in European flood risk management (van Ruiten and 

Hartmann, 2016). Triggered by two nearly floods in the Netherlands (1993 and 1995), 

the ‘spatial turn’ started with the ‘Room for the River’ project in the Netherlands in 

1997 (Wesselink et al., 2007). The idea of giving more space to the rivers as a means 

to decrease the likelihood of flooding was quickly taken up by other countries; for 

example, England adopted the ‘Making Space for Water’ approach in 2004 (DEFRA, 

2004). 

To sum up, the paradigm shift towards flood risk management is supposed 

to be more environmentally friendly, financially sustainable, and above all, it should 

increase the level of security in times of increasing risks and uncertainties. Since 

the 2000s, this ongoing paradigm shift has been increasingly associated with the 

term ‘resilience’(de Bruijn, 2004; Jakubowski and Kaltenbrunner, 2013; Scholten and 

Hartmann, 2018; Scott, 2013; Tempels, 2016; Vis et al., 2003; Wardekker et al., 2010; 

White, 2010). Where this concept comes from and what it entails for flood risk 

management follows in the next section. 
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1.3  Introducing resilience to the field of flood risk management 

The concept of resilience has increasingly been taken up in academic and policy 

discourses (Wilkinson, 2012). In academia, for example, the amount of articles with 

the term resilience on Science Direct has increased by factor 16 between 2000 and 

2017 (see figure 1.1). 

Figure 1.1: Number of articles popping up when searching for ‘resilience’ on Science Direct; data taken from  
http://www.sciencedirect.com, query executed by author on Oct 18th, 2017. 

Resilience has also entered the policy discourse on disasters. ‘Building resilience’ 

seems to be a new mantra inspiring various policy documents, such as the UNISDR 

report (2012) ‘Building Resilience to Disasters in Europe’ and the World Bank report 

(2013) ‘Building resilience – Integrating Climate and Disaster Risk into Development’. 

In 2013, resilience was elected the Time magazine’s buzzword of the year (Brown, 

2014, cited in Ashmore et al., 2017). The resilience concept has become so influential 

that Evans and Reid (2014) even speak of a ‘resilience turn’ in governmental thinking. 

In particular, flood risk management has become more and more influenced by the 

concept and its related way of thinking. This suggests a ‘resilience turn’ in flood risk 

management, following the ecological, managerial and spatial turn.

Despite its increasing popularity, the resilience concept is also considered to 

be ‘fuzzy’ (Pendall et al., 2010: 80), ‘contested’ (McEvoy et al., 2013: 291) and difficult 

to operationalize and implement (Klein et al., 2004). The reasons for this lie in the 

particular evolution of the resilience concept, which has been introduced to many 

disciplines (see figure 1.2).
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Figure 1.2: Evolution of the resilience concept (designed by author).

The term ‘resilience’ stems from the Latin word ‘resilio’ which means ‘to jump back’ 

(Klein et al. 2004). Hornby’s (1995) Oxford Advanced Learner’s Dictionary of current 

English defines resilience as (i) ‘the ability of people, animals or plants to recover 

quickly from shock, damage or injury’ or (ii) ‘the ability of objects to spring back after 

being bent or stretched’ which may also be referred to as elasticity in the original 

mechanical sense of resilience. Besides mechanics, resilience has been applied to 

psychology and more generally social sciences to describe behavioural responses  

of groups and communities to stress (Klein et al., 2004; Manyena, 2006). During the 

1960s, the resilience concept was introduced to ecology (Davoudi, 2012). A seminal 

essay by C.S. Holling (1973) brought the concept forward by defining it as the ability 

of ecosystems to absorb changes and still continue. He distinguished between 

stable and resilient systems: stable systems quickly return to normal and have low 

fluctuation, while resilient systems might be highly fluctuating and unstable but still 

persist. By acknowledging the dynamics of (eco-)systems, he laid the foundation 

for the most recent form of resilience, usually referred to as social-ecological or 

evolutionary resilience.  

Different from preceding definitions of resilience, social-ecological resilience 

goes beyond the idea of equilibria and the idea that there is a stable state that 

can be returned back to. Social-ecological systems are non-linear, complex and 
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by themselves, but also through the interaction with each other (Berkes et al., 2000; 
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Folke et al., 2005). Social-ecological resilience is then seen as a desirable system’s 

characteristic, which has been defined as “(i) the amount of disturbance a system 

can absorb and still remain within the same state or domain of attraction, (ii) the 

degree to which the system is capable of self-organization, (iii) the degree to which 

the system can build and increase the capacity for learning and adaptation” (Folke et 

al., 2002: 4f.). As the behaviour of social-ecological systems is highly unpredictable, 

social-ecological resilience thinking rejects a Newtonian worldview and the idea that 

the world can be predicted and controlled (Chandler, 2014; Davoudi, 2012; Goldstein 

et al., 2013). 

This broader philosophical shift can also be observed in disaster management 

and, more specifically, flood risk management. In disaster management, a general 

shift from ‘bounce back resilience’ to ‘bounce forward resilience’ has occurred (White, 

2010; Davoudi, 2012). The underlying idea is that when a social-ecological system 

like a city is hit by a flood disaster, recovering to the state prior to the disaster is 

undesirable, as that would put the city at the same risk. The idea instead is to learn 

from this experience and to transform to a less vulnerable state. As Davoudi (2012: 

302) already noted, “resilience is not conceived of as a return to normality, but rather 

as the ability of complex socio-ecological systems to change, adapt, and, crucially, 

transform in response to stresses and strains”. The idea of unpredictable system 

behaviour also underlies the shift from ‘predict and control’ to ‘integrated and 

adaptive’ flood management explained in section 1.2. 

In the context of flood risk management and urban planning, social-ecological 

resilience is therefore increasingly held the most promising strand of resilience 

thinking. It is considered to offer a potential bridge between natural and social 

sciences (Davoudi, 2012), which can also be helpful in linking the ‘two worlds’ of 

flood risk management and urban planning (see section 1.2). Moreover, social-

ecological resilience advocates system thinking, highlighting the interconnectedness 

of social and ecological systems (Folke et al., 2005; Goldstein et al., 2013). This is 

manifested in water management in the growing recognition that water does not 

stop at administrative boundaries, but should be managed catchment-based (Pahl-

Wostl, 2006; van Ruiten and Hartmann, 2013). Acknowledging the incompleteness 

of knowledge and the inevitability of uncertainties has urged the need for more 

adaptive and dynamic forms of governance (Balducci et al., 2011; Folke et al., 2005; 

Wilkinson, 2011). Accordingly, flood resilience is about building adaptive capacity in 

the physical landscape and the social system. As described in section 1.2, adaptive 

capacity in the physical landscape can be built by a more diverse set of flood 

risk management measures, targeted at reducing the probability as well as the 

consequences of flooding. Building adaptive capacity in the social system presents 
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mainly a governance challenge. In parallel, policy systems should be (re)designed so 

that these are able to deal with uncertainties and change, while local communities 

should be empowered to deal with local consequences of flooding. In theory, a flood 

resilience approach hence provides better protection than traditional flood control. 

In practice, however, implementing a multi-interpretable and ‘fuzzy’ concept 

(Pendall et al., 2010: 80) like resilience into flood risk management and urban 

planning practice presents some critical challenges. Two of these will be dealt with 

in this thesis: the actual meaning-making process of resilience in current flood risk 

management strategies, and the actual implementation of flood resilience strategies 

in urban areas.

1.4 Towards flood resilience? A strategy-making and implementation  
 challenge 

The paradigm shift towards flood resilience, although much discussed and 

advocated, is neither clear nor evident (van Buuren et al., 2016; Gralepois et al., 2016; 

Tempels, 2016; Wiering et al., 2015). There has been a long standing academic debate 

about flood resilience with a growing consensus about what should be done. Yet, 

there is less clarity about how flood resilience can be achieved, often referred to as 

the ‘governance challenge’ of flood resilience (Dieperink et al., 2016; Driessen et al., 

2016). There seems to be an apparent gap between the resilience concept in theory, 

and its translation to and implementation in practice. Therefore, this thesis looks 

at both the meaning-making process and implementation process of resilience in 

practice. The aim of this thesis is to advance our understanding of how the concept 

of resilience unfolds in current flood risk management and urban planning practices, 

with two major building blocks: 1) unpacking the meaning-making process of 

resilience in current flood risk management strategies; and 2) identifying conditions 

for implementing flood resilience in urban areas. The main research question of this 

thesis accordingly is: 

How does the concept of resilience resonate in current urban planning and flood risk 

management strategies, and which conditions are conducive for implementing flood  

resilience strategies in urban areas? 
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Unpacking resilience in current flood risk management strategies

The first building block is about unpacking how the resilience concept is used in 

current flood risk management strategies. This is interesting because there is a 

potential friction between the long-standing history of flood risk management, 

an engineering-based and technocratic policy field, and the new philosophical 

underpinning of social-ecological resilience rejecting a ‘predict and control’ 

paradigm. While social-ecological resilience stresses the idea of transformation and 

building up transformative capacities, engineering and ecological resilience are much 

more conservative and less questioning the status quo (White and O’Hare, 2014). 

However, the fuzziness of the concept and its history with multiple disciplines as a 

background, can facilitate more engineering and ecological-based resilience thinking, 

which allows the adoption of a new policy language without actually changing the 

content of strategies too much. In the context of climate adaptation policies in the 

UK, Kythreotis and Bristow (2017) have already pointed to the risk of ‘rebadging 

existing strategies’ and selling them as new. 

For flood risk management, two specific elements of the resilience concept 

are particularly of interest, i.e. how policy-makers and practitioners make sense 

of ‘uncertainties’ and ‘adaptability’. Accepting uncertainties is the starting point of 

social-ecological resilience thinking, and ‘adaptive governance’ and building adaptive 

capacity are considered to be key to ‘governing the unknown’ (Folke et al., 2005; 

Wilkinson, 2011; Davoudi, 2012). However, accepting uncertainties and being flexible 

is not a comfortable basis for politicians and civil servants; both urban planners and 

flood risk managers prefer to provide certainty and have clear rules and guidelines, 

because that allows for democratic accountability and legitimacy (Biermann and 

Gupta, 2011; Mees et al., 2013; White and O’Hare, 2014). Although uncertainties are 

increasingly considered to be ‘an unavoidable fact of life’ in water management 

(Brugnach et al., 2008; see also Goytia et al., 2016) and more adaptive modes of 

governance are called for (Fournier et al., 2016; Huitema et al., 2009; Pahl-Wostl, 

2006), there are only few empirical studies yet that examine this meaning-making 

process in practice. 

Identifying conditions for implementing flood resilience strategies in urban areas

 

The second building block is about identifying conditions that are conducive,  

hence favourable, for implementing flood resilience strategies in urban areas.  

The integration of flood risk into urban planning is considered to be crucial for the 
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successful implementation of flood resilience strategies in urban areas (White, 2010; 

Scott, 2013; Tempels, 2016). However, there still is a gap between the recommendation 

and the actual practice of using urban planning as a tool to effectively manage 

floods (Hutter, 2006). Previous research has shown that flood resilience faces an 

‘implementation gap’ (Clarke, 2015). In general, policy implementation literature  

hints at a discrepancy between ‘policy-on-paper’ and ‘policy-in-practice’ (Hupe  

and Hill, 2016; Nilsen et al., 2013). The concept of flood resilience is prone to such  

a discrepancy, because its successful implementation depends on a transformation 

of long-standing institutions, and enduring societal engagement (Pahl-Wostl 

et al., 2006; van den Brink et al., 2011; White, 2010; Wiering et al., 2015). Such a 

transformation is particularly difficult because the primary focus on flood defence 

within the last century has come along with significant changes in our physical 

surrounding and institutional path-dependency (Gralepois et al., 2016). 

A flood resilience approach is a radical shift in the way flood risks are managed. 

Besides more governmental authorities being involved, with different backgrounds 

and ways of working, there is also a need to involve citizens and businesses. Certain 

measures, such as the adjustment of individual houses or evacuation plans, are 

only efficient when people are aware of flood risk and willing to take action. Flood 

resilience therefore is a multi-level and multi-actor governance challenge (Driessen 

et al., 2016; Mees et al., 2013; Nye et al., 2011; Pahl-Wostl, 2009). The ‘what to do’ in 

terms of measures seems to be clear, but ‘how to do it’, and ‘under which contextual 

circumstances’ flood resilience can actually be brought into practice, remains  

under-researched. This calls for more case studies which examine the implementation 

of flood resilience measures in practice, and specifically, which conditions lead to,  

or hinder, the adoption of a flood resilience approach (Leichenko, 2011). 

1.5  A qualitative case study approach with cases from three cities

To understand how the resilience concept resonates in current flood risk 

management and urban planning practices, this thesis adopted a qualitative case 

study approach. The application of the resilience concept in current flood risk 

management and urban planning practices can be considered a ‘complex social 

phenomenon’ in a ‘real-life context’, in which the researcher has ‘no control over 

behavioural events’ (Yin, 2003: 5ff.). The strengths of qualitative case studies are that 

they can produce concrete, context-dependent knowledge (Flyvbjerg, 2006). Case 

study research is aimed at particularization instead of generalization (Stake, 1995). 

Flyvbjerg (2001: 66) has coined case study research as the ‘power of example’. Also in 
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this thesis, the goal is to provide ‘thick descriptions’ of the cases instead of high-level  

summaries and abstractions (Mills et al., 2010: 942). By taking into account the 

rich contextual details of the cases, it is possible to capture the ambiguities and 

complexities involved in the current meaning-making and implementation process 

of the flood resilience concept in practice. 

City selection

This thesis discusses cases from three major European port cities. The three cities 

were chosen for three reasons. First, all three cities face severe challenges because 

of their geographical location (with longstanding port history as a common 

denominator), continuous urbanization and climate change. London lies in the 

Thames Estuary, Rotterdam in the Rhine-Meuse-Scheldt delta and Hamburg is 

located at the tide-influenced River Elbe. They are all prone to storm surges,  

sea-level rise and excessive precipitation (Knieling et al., 2009; Lavery and Donovan, 

2005; Wardekker et al., 2010). All three cities have a considerable national and 

international socio-economic significance. Hamburg and Rotterdam have strong 

global port economies, whereas London functions as a global financial centre.  

If flooding occurs, all three cities would be very vulnerable. 

Second, all three cities have a good reputation in the global debate on 

climate adaptation and flood risk management, giving them a ‘frontrunner’ status. 

London and Rotterdam are part of the ‘C40 Cities Climate Leadership Group’ 

(see: http://www.c40.org/) and the ‘100 Resilient Cities’ network (see: http://

www.100resilientcities.org/). Hamburg is not part of these global networks, but 

known for being one of the first to take climate change into account in building 

design, building the low-lying neighbourhood ‘HafenCity’ in an adapted way and 

thereby making it resilient to flooding (Gersonius et al., 2008; Goltermann et al., 

2008; Hill, 2012; Mees et al., 2013). Therefore, all three cities can provide insights into 

good practices.

Third, the three cities come from different institutional and cultural 

backgrounds, which gives the opportunity to learn from a varied set of cases.  

The Netherlands are internationally recognized for water management, which is 

for example expressed in the famous saying ‘God made the world, and the Dutch 

made Holland’, referring to the fact that the Dutch have reclaimed big parts of land 

from sea. Flood risk management is a state responsibility in the Netherlands, with 

water authorities exerting considerable control (Van den Brink et al., 2011). No major 

flood damage occurred since the storm surge from 1953, a selling point when the 
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Dutch are exporting their expertise to other countries. England and Germany have 

both suffered much from flooding in recent years. Both countries are leading the 

table when it comes to recent flood damages in Europe (see table 1.1). Flood risk 

management in Germany is similarly organized to the Netherlands in that respect 

that it is also mainly a state responsibility (Heinrichs and Grunenberg, 2009; Marg, 

2016). However, Germany is a federalized system, giving federal states like the City  

of Hamburg a big say in flood protection (Heinrich and Grunenberg, 2009). Flood risk 

management in England is organized very differently. Government has no statutory 

duty to protect people from flooding (Wiering et al., 2015). Consequently, the 

responsibility for flood risk management has since long been spread among a variety 

of public and private stakeholders, which has also resulted in a more diverse set of 

flood risk management measures in comparison to the Netherlands and Germany. 

Year Country Total deaths Total damage 

   (in 1,000 $)

2013 Germany 4 12900000

2002 Germany 27 11600000

2007 United Kingdom 14 8448000

2000 Italy 46 8050000

2000 United Kingdom - 5918150

2010 Poland 19 3080000

2012 United Kingdom 8 2946000

2002 Austria 9 2400000

2002 Czech Republic 18 2400000

2005 Switzerland 6 2100000

 
Table 1.1: The ten most damaging flood events in Europe between 2000 and 2016 (data from International 
Disaster Database www.emdat.be.

Methodology

Methodologically, the thesis pursues a qualitative case-study approach to study the 

three cities. While case study research is often accused as being neither rigorous nor 

objective, methodological triangulation and creating ‘thick descriptions’ is considered 

to be a means to reduce bias and to come to trustworthy interpretations (Yin, 2003; 

Flyvbjerg, 2006). Triangulation implies that a certain phenomenon is studied from 
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more than one standpoint; methodological triangulation is the most used form  

(van den Brink, 2009). This implies that the researcher uses two or more sources  

to validate or reject research findings (Yin, 2003). 

Following the idea of methodological triangulation, this thesis uses a mix 

of qualitative research methods, comprising in-depth interviews, document 

analysis and participatory observation. In-depth interviews were carried out with 

stakeholders involved in the strategy-making and implementation processes in the 

three cities, ranging from representatives of governmental authorities, consultancy 

agencies and businesses to representatives of civil society. The purpose of the 

interviews was to understand certain policy choices, and to get a better grip on the 

struggles in the meaning-making and implementation process of the flood resilience 

concept in practice. 

The policy document analysis comprised primary documents (plans, 

strategies, legislation, and guidelines) as well as secondary documents (such as 

Letters to Parliament, articles in professional journals, information from websites 

and so-called ‘grey documents’ from interest groups). Primary documents presented 

the results of preceding negotiation processes, whereas the secondary documents 

helped to better understand the broader context of the strategy-making and 

implementation process.

Participatory observation was carried out in Rotterdam and London. In 

Rotterdam, the analysis involved participation in several work group meetings 

surrounding the process of making a long-term flood risk management strategy.  

In London, it was participation in a workshop organized by the Environment Agency 

for the Local Boroughs of London concerning the implementation of a long-term 

flood risk management strategy. The level of participatory observation in both cases 

can be defined as ‘moderate’ (see Hennink et al., 2011). That means that participants 

knew about the role of the researcher, but the researcher did not actively participate 

in the discussions to keep enough distance and ensure objectivity. 

The in-depth interviews were fully transcribed and analysed using Atlas.

TI. For the policy document analysis, Atlas.TI was used to code particular parts 

of text. The observation protocols served as additional data source in creating 

trustworthy interpretations. Specifically for unravelling the meaning-making process 

of ‘uncertainty’ and ‘adaptability’ in current flood risk management strategies, a 

policy framing perspective was applied. The policy framing perspective emphasises 

the negotiation and construction of shared meaning, paying particular attention to 

the language that is being used (van den Brink, 2009). Further details on the process 

of data collection (what, when, where, with whom) and data analysis (how) are 

provided in each chapter (see chapters 2-5).   
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1.6  Research design and thesis outline

Based on the identified gaps in the academic literature (see section 1.4), two research 

questions were designed per building block, drawing on empirical insights from 

several in-depth case studies (see table 1.2). This resulted in the following four 

research questions and outline of the thesis. 

Building block Research questions Case(s) / object(s) of study Chapter

1) Unpacking of  How are ‘uncertainty’ and Thames Estuary 2100 Plan in Chapter 2 
resilience in  ‘adaptability’ as key notions of the the London region
long-term flood  resilience concept framed in Delta Programme and ADM 
risk management  long-term flood risk management approach in the Netherlands and  
strategies strategies?  the Rotterdam region 
  
 How can long-term flood risk  Delta Programme and translation Chapter 3 
 management strategies be made  of ADM approach from national 
 more adaptive, and which  level to the Rotterdam region 
 opportunities and challenges do  
 policy-makers involved in these 
 policy processes encounter? 
 
2) Identifying  How is the Thames Estuary 2100 Plan Thames Estuary 2100 Plan Chapter 4 
conditions for  translated from the regional to the implementation from regional to
implementing flood  local level, and which potentials and local level, with the specific case 
resilience strategies   pitfalls for decentralising the  of the London Borough of
in urban areas implementation of flood resilience  Newham and the Royal Docks 
 measures are revealed in this process? regeneration project
 
 How can flood resilience be  Hamburg Hafen City Chapter 5 
 operationalized and under which  Hamburg Leap across 
 conditions can a flood resilient urban  the Elbe project 

 environment be created?   

Table 1.2: Research design and structure of this thesis.

How are ‘uncertainty’ and ‘adaptability’ as key notions of the resilience concept framed in 

long-term flood risk management strategies?

Chapter 2 introduces the implications of resilience thinking for flood risk 

management, and argues why a policy framing perspective is particularly useful for 

studying the meaning-making process of ‘uncertainties’ and ‘adaptability’ in flood 

risk management strategies. The chapter draws on empirical insights from two 

cases: Rotterdam and London both have developed novel policy strategies.  

In London, the Thames Estuary 2100 Plan has been developed to protect London and 
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its surroundings from tidal flooding. In Rotterdam, the chapter examines how the 

Adaptive Delta Management approach as part of the national Delta Programme was 

shaped and implemented in the highly urbanized Rotterdam region. To speak in Yin’s 

words (Yin, 2003), both are ‘unique cases’ because they aim at planning for the long 

run (until 2100) and attempt to tackle ‘uncertainties’ with an ‘adaptive’ approach. 

At the same time, both cases are also ‘typical’ for their planning and management 

tradition. The TE2100 Plan is a strategic document with guidance but voluntary 

implementation, typical for UK planning and management. The case of Rotterdam 

concerns the Second Delta Programme; a follow-up of the first Delta Programme 

that was established after the storm surge of 1953. This chapter forms the starting 

point, as it makes an inventory how ‘uncertainties’ and ‘adaptability’ are framed and 

actually made sense of in these two cases.

How can long-term flood risk management strategies be made more adaptive, and which 

opportunities and challenges do policy-makers involved in these policy processes encounter?

Chapter 3 takes a different stance by first theoretically defining three conditions 

that make long-term flood risk management more adaptive. It then zooms in on 

the case of the Rotterdam region (the sub-programme Rijnmond-Drechtsteden), and 

tests this case against these theoretically defined conditions. Thereby, this chapter 

gives further insights into the relation of theory and practice, and specifically the 

struggle of policy-makers and practitioners of bringing adaptability into practice. 

The case of Rotterdam is particularly interesting because it is nationally held to be 

one of the regions that worked most with the idea of Adaptive Delta Management 

and also puts large emphasis on the integration of spatial planning and flood risk 

management. Moreover, this chapter profits from the possibility that the strategy-

making process in Rotterdam could be studied first hand over a longer period of 

time, as the researcher was participating in several working sessions as observant.

How is the Thames Estuary 2100 Plan translated from the regional to the local level, and 

which potentials and pitfalls for decentralising the implementation of flood resilience 

measures are revealed in this process?

Chapter 4 discusses the translation of a strategic plan like the Thames Estuary 2100 

Plan to the local level, thereby providing insights into the potentials and pitfalls of 

decentralizing the implementation of flood resilience measures in a broader austerity 

context. Different from the Delta Programme, the strategy-making process of the 

Thames Estuary 2100 Plan was already completed when this research started. That 
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gave the possibility to study the implementation process of a so-called ‘adaptable 

plan’. The chapter zooms in on the specific case of the London Borough of Newham 

and the Royal Docks, as the Royal Docks are one of London’s bigger regeneration 

projects where the Thames Estuary 2100 Plan plays a role due to the geographical 

location of the Royal Docks next to the river Thames. 

How can flood resilience be operationalized and under which conditions can a flood resilient 

urban environment be created?  

Chapter 5 operationalizes the theoretical notion of flood resilience and develops 

a framework for assessing the flood resilience of cities by linking the concepts of 

‘resilience’ and ‘strategy’. Based on this framework, it then compares two urban 

development projects in Hamburg, the ‘HafenCity’ and the ‘Leap across the Elbe’  

(in German: Sprung über die Elbe). As explained before (see section 1.5), the HafenCity 

is much praised in academic literature for bringing the concept of resilience into 

practice through urban design. The Leap across the Elbe project follows much less 

a flood resilience approach than the HafenCity, although it concerns the same city. 

Combined these two cases therefore provide insights into the question when, why 

and how practitioners choose for a flood resilience strategy, and which contextual 

circumstances are conducive for adopting a flood resilience approach.   

Finally, Chapter 6 brings together the various insights from the previous chapters to 

draw general conclusions around the main research question. Thereby, it provides a 

summary of the main findings of this thesis, and gives recommendations for policy-

makers which conditions are conducive for implementing flood resilience strategies 

in urban areas. In addition to this, this chapter contains a theoretical reflection on 

the resilience concept, and, most notably, provides suggestions for further research. 
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CHAPTER 2  RESILIENCE UNPACKED – FRAMING OF ‘UNCERTAINTY’ AND ‘ADAPTABILITY’

Abstract
Resilience is held as a promising concept to produce a paradigm shift from 

traditional flood control to an integration of flood risk management and spatial 

planning. Central ideas to the resilience narrative are that ‘nothing is certain 

except uncertainty itself ’ and ‘adaptability’ is key to ‘governing the unknown’. 

However, this terminology is far from clear, yet increasingly used, which raises the 

question how it is made sense of in practice. To answer this question, we examine 

two long-term flood risk management strategies in the London and Rotterdam 

region with a policy framing perspective (i.e. the English Thames Estuary 2100 

Plan and the Dutch Delta Programme). In both strategies, uncertainties are a 

key concern, leading to adaptive strategic plans. Reconstructing the framing 

processes shows that the English adopted a ‘scientific pragmatism’ frame and 

the Dutch a ‘joint fact-finding’ frame. While this led to different governance 

approaches, there are also striking parallels. Both cases use established methods 

such as scenario planning and monitoring to ‘manage’ uncertainties. Similarly 

to previous turns in flood risk management, the resilience narrative seems to be 

accommodated in a technical-rational way, resulting in policy strategies that are 

maintaining the status quo rather than bringing about a paradigm shift.

Keywords: resilience, adaptive governance, framing, flood risk management, 

Thames Estuary 2100 Plan, Delta Programme

2.1  Introduction

The concept of resilience has recently gained popularity in academic as well as policy 

discourses, in particular in relation to climate change and flood risk management 

(Davoudi, Brooks, & Mehmood, 2013; Scott, 2013; White, 2010). Evans & Reid (2014) 

speak of a ‘resilience turn’ in governmental thinking. The resilience concept brings a 

new narrative, namely that ‘nothing is considered certain except uncertainty itself’ 

(Davoudi 2016, p. 158), raising the question why we should still plan at all (Campbell, 

2010). But instead of declaring defeat for planning and management, resilience is 

often framed positively – more holistic and integrated management approaches 

aimed at ‘adaptation’ and building ‘adaptive capacity’ seem to be key to ‘governing 

the unknown’. However, all this terminology is far from clear, yet increasingly used, 
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which raises the question how it is made sense of in practice. Specifically, this 

paper examines how two key notions of the resilience narrative – ‘uncertainties’ 

and ‘adaptability’ – are operationalised in flood risk management strategies in the 

regions of London and Rotterdam.

This is interesting to study for two reasons. First, flood risk management is 

a policy field with a long-standing ‘technocratic culture’ (Lintsen, 2002; van den 

Brink, 2009), generally known for its ‘predict and control’ regime (Pahl-Wostl, 2006). 

Currently, however, flood risk management is shifting towards more integrated 

and adaptive modes of governance, accepting uncertainties as an ‘unavoidable fact 

of life’ (Brugnach, Dewulf, Pahl-Wostl, & Taillieu, 2008). Second, with a growing 

body of literature on resilience, the number of critiques and concerns regarding 

the actual usage of the concept in practice has also increased (e.g. Davoudi 2012; 

Porter & Davoudi 2012; White & O’Hare 2014; Cote & Nightingale 2012; Davoudi 

2016; Chandler 2014; Evans & Reid 2014). So far, however, most of these concerns 

are elaborated conceptually, instead of providing empirical proof. We aim to fill this 

gap in the literature by studying the meaning-making process in two specific flood 

risk management strategies (i.e. the Thames Estuary 2100 Plan and the Dutch Delta 

Programme).

In the regions of London and Rotterdam, key actors from governmental 

agencies have pioneered with long-term policy strategies in which dealing with 

uncertainties are a core concern. In the London region, the Thames Estuary 2100 

Plan1 aims at tackling tidal flood risk until 2100. In the Rotterdam Region, policy-

makers have translated the national ‘Adaptive Delta Management’ approach into  

a regional strategy that aims at guaranteeing flood protection as well as freshwater 

supply until 2100. These policy strategies are novelties in themselves, as they span 

across a long time horizon (until 2100) and claim to be ‘adaptive’ to deal with 

uncertainties arising, amongst others factors, from climate change. These cases 

are interesting to compare, because they are similar in their ambition and their 

challenges, but differ in their institutional frameworks and cultures. Moreover, we 

can assess how the resilience narrative unfolds in two (national) contexts, and to 

what extent their interpretations indeed can be seen as a ‘resilience turn’ in flood risk 

management practice.

In analysing both strategies, we adopted a discursive approach, as they 

introduce a new policy language with terms such as ‘adaptation pathways’, 

‘tipping points’ and ‘route-map approach’. More precisely, we analysed the two 

strategic plans with a policy framing perspective. Framing emphasizes how people 

1) The Thames Estuary 2100 Plan spans across the whole Thames Estuary, from Teddington in the west to Sheerness/

Shoeburyness in the east. Administratively, it belongs to Greater London, Kent County and Essex County.
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strategically make sense of ambiguous and complex situations; a policy frame sets 

out a course of action to address a problematic policy situation (Rein & Laws, 2000). 

We analysed policy documents, carried out interviews with key actors and observed 

some of their meetings to deconstruct the framing process in both cases, unravelling 

how uncertainties are framed in the first place and how this consequently shaped 

the course of action brought forward in the policies.  

Prior to the empirical analysis, we discuss the implications of the resilience 

narrative for flood risk management. We then link resilience to policy framing, 

arguing that a critical unpacking of the resilience concept in flood risk management 

practice is needed. After reconstructing the framing processes in both cases, we 

discuss to what extent their operationalization of the resilience narrative actually fits 

to the idea of a paradigm shift usually associated with flood resilience. Finally, we 

reflect on the added value of interpretative approaches for analysing the usage of 

resilience thinking in flood risk management practice.

2.2  Resilience and flood risk management: a paradigm shift or two  
 worlds colliding?

In flood risk management, resilience is associated with the paradigm shift from 

technical flood protection to more holistic kinds of flood risk management, 

emphasizing spatial planning as a means to reduce the vulnerability of the hinterland 

(Restemeyer, Woltjer, & van den Brink, 2015; Scott, 2013; White, 2010). Resilience, 

however, is not a straightforward concept; it can be interpreted in multiple ways. 

Davoudi (2012) has categorized the different understandings of resilience in three 

strands, namely engineering, ecological and evolutionary resilience. Evolutionary 

resilience is held most promising to inform governance in general and planning 

and flood risk management in particular (Davoudi 2012; Scott 2013; White & O’Hare 

2014; Chandler 2014). Contrary to the other resilience understandings, which 

assume the possibility of an equilibrium state that can be returned to, evolutionary 

resilience emphasises the dynamics and complexity of the system, making a return 

to a previous state impossible, and therefore arguing for the need to transform in 

response to stresses and strains (Boschma, 2015; Davoudi, 2012; Simmie & Martin, 

2010; White & O’Hare, 2014). For flood risk management, evolutionary resilience 

entails a new way of thinking evolving around four main points: (1) social-ecological 

systems thinking is introduced to flood risk management, (2) a key assumption is 

that uncertainties are inevitable, (3) strategies need to be flexible to respond to 

sudden changes as well as gradual long-term trends, (4) a diversity of flood risk 
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management measures is required to prevent flood damages.

First, evolutionary resilience thinking emphasizes that social and ecological 

systems are strongly intertwined, forming social-ecological systems (Folke et al. 

2010; Davoudi, 2012). Applied to flood risk management, social-ecological systems’ 

thinking implies a broader scope than before. The considered system is not limited 

to the water system and the flood defences, but also includes floodplains and areas 

behind the flood defences. Flood risk management then takes into account physical 

as well as socio-economic aspects, such as the existence of embankments, elevation 

differences, soil characteristics, land use, the institutional and political system and 

population characteristics (de Bruijn, 2005). 

Second, a key assumption related to social-ecological systems’ thinking is 

the inevitability of uncertainties. Resilience thinking suggests that social-ecological 

systems are inherently complex, because all parts of the system are interrelated and 

continuously evolve, by themselves and by the interaction with each other (Folke  

et al. 2010; Goldstein et al. 2013). The emergent character of all parts as well as their 

non-linear interlinkages make the system fundamentally unpredictable (Chandler, 

2014; Davoudi, 2012; Mitchell, 2009). For flood risk management, this means that 

next to ‘knowing too little’ due to incomplete knowledge (e.g. ‘To what level will this 

dike resist?’) and ‘knowing too differently’ due to diverging stakeholder perceptions 

and interests, a third type of uncertainty arises, which requires ‘accepting not to 

know’ (Brugnach et al., 2008). This type of uncertainty can relate to the physical as 

well as the social system, e.g. the unknown effects of climate change on weather 

extremes or stakeholders’ reactions to the next flood in a specific area (Brugnach  

et al., 2008).

 Third, although deep uncertainties make it difficult to foresee the outcomes 

of any planning or policy attempt, the resilience narrative also includes a positive 

connotation: ‘adaptability’ or building ‘adaptive capacity’ is seen as promising 

solution to deal with the unknown (Fikret Berkes, 2007; Davoudi, 2016; Folke, Hahn, 

Olsson, & Norberg, 2005; Hurlbert & Gupta, 2015; McEvoy, Fünfgeld, & Bosomworth, 

2013). In relation to flood risk management, policy-makers can influence the 

adaptability of the social-ecological system in two ways: they can influence the 

process as well as the content of policy strategies. In terms of process, adaptability 

refers to the flexibility of plans and strategies (de Bruijn, 2005; Restemeyer, van 

den Brink, & Woltjer, 2016). Strategies can be made in such a way that they are 

adaptable to sudden changes as well as gradual long-term trends (de Bruijn, 2005); 

for example, by choosing first for ‘no-regret measures’, keeping various options 

open and leaving room for learning along the way (Haasnoot, Kwakkel, Walker, & 

ter Maat, 2013; Pahl-Wostl et al., 2008). A long-term perspective is needed to make 
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sure that future options are not compromised by short-term actions. The flexibility 

of strategies therefore also depends much on the type and timing of flood risk 

management measures.      

Fourth, in terms of content, a flood resilience approach generally implies  

a diversity of flood risk management measures, aimed at the social as well as the  

ecological side of the system (Aerts, Botzen, van der Veen, Krywkow, & Werners,  

2008; Mees et al., 2013; Wardekker, de Jong, Knoop, & van der Sluijs, 2010). The  

adaptive capacity of a specific area can be increased by stimulating a holistic set  

of flood risk management measures, trying to reduce the probability as well as the  

consequences of flooding (Liao, 2014). The probability of flooding can be reduced  

by traditional flood control measures such as dikes, dams and sluices as well as  

providing more space for water (Meijerink & Dicke, 2008). The consequences of 

flooding can be reduced by making adjustments in the hinterland. For example,  

by keeping vulnerable functions out of flood prone areas, flood-proofing individual 

houses or building them as floatable structures in the first place, and raising flood 

risk awareness among the population (Restemeyer et al., 2015). 

However, many of these ideas are new and require a fundamental shift 

of a rather technical policy field with long-standing institutions and established 

objectives. First doubts are arising whether a diversification of flood risk 

management measures is necessarily better; different geographical and institutional 

characteristics might make one type of flood risk management measure more 

important than another (Hegger et al., 2016). Additionally, a valid question is if a 

region can really be good at everything. The idea of ‘adaptability’ and how it can be 

achieved is also contested, manifested in a growing body of literature surrounding 

terms such as ‘adaptive governance’ (e.g. Folke et al. 2005), ‘adaptive planning’  

(e.g. Wilkinson 2011), ‘adaptive management’ (e.g Allen et al. 2011) and ‘adaptive  

co-management’ (e.g. Berkes et al. 2007). Nonetheless, many related terms, 

including resilience, adaptive capacity and complex systems, are taken up quickly 

by policy-makers, even though they are multi-interpretable and difficult to 

operationalize. 

Therefore, a more practice-based approach is needed, examining how 

practitioners make sense of ‘the system’ and ‘uncertainties’ in their everyday practice, 

and how they give meaning to the idea of ‘adaptability’ as the potential solution 

for these uncertainties. Language is crucial in this process, because, as White & 

O’Hare (2014: 945) point out in relation to the different understandings of resilience: 

“Even where more ‘adaptive’ language is used, it may also be enveloped within an 

engineered understanding”. While an engineering understanding of resilience is 

more in line with maintaining the status quo, an evolutionary understanding builds 
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on the need for transformation (White & O’Hare, 2014). Considering the different 

interpretations of resilience, it is important to grasp which interpretations are used 

in new flood risk management strategies.

2.3  The importance of policy framing

Framing is about language in use; a process of meaning-making among various 

actors to understand a certain event, process or occurrence (Mcevoy, Fünfgeld,  

& Bosomworth, 2013; Schön & Rein, 1994). Weick (1995) therefore calls frames  

‘sense-making devices’. Language can shape our understanding of certain topics,  

in particular if these topics are complex and ambiguous (Hajer, 2011). The framing  

of a problem will ultimately shape the course of action that is set out. Hence, 

framing affects politics and human behaviour. 

Linkages between resilience and framing have been made before (e.g. 

McEvoy et al. 2013; Aldunce et al. 2014). Due to the multi-interpretable nature of the 

resilience concept, various authors have stressed the need for critically unpacking 

how the resilience concept is used in practice (Cote & Nightingale, 2012; Davoudi, 

2012; Hare & White, 2013; Porter & Davoudi, 2012). Above all, this critical unpacking is 

needed because of potential frictions between the evolutionary resilience narrative 

and the narratives used in long-standing institutions; i.e. long-standing institutions 

will less likely embrace a highly transformative concept such as evolutionary 

resilience (White & O’Hare, 2014). Coming from the natural sciences, the resilience 

concept bears the risk of ‘depoliticizing’ social structures and power relations (Keck 

& Sakdapolrak, 2013; Pelling & Manuel-Navarrete, 2011). Other authors have hinted 

at the potential danger of using the resilience narrative to justify austerity measures 

and government’s retreat (Davoudi 2016; Chandler 2014; Evans & Reid 2014). 

We specifically focus on policy framing (Schön & Reich, 1994). Policy framing 

originally refers to diverging frames of involved stakeholders, explaining the 

mismatch between policy implementation and policy intent (Schön & Reich, 1994). 

Over the last decades, though, policy framing has further developed from a rather 

static understanding of frames as ‘knowledge structures’ or ‘mental schemes’ to 

a more interactional, dynamic and political approach to framing (Dewulf et al., 

2009; van Hulst & Yanow, 2016; van Lieshout, Dewulf, Aarts, & Termeer, 2012). 

Besides, framing can have an ‘agenda-setting character’ (McEvoy et al. 2013), 

usually taking place at a strategic level (van den Brink 2009). The latter fits with 

our object of analysis, as the two flood risk management strategies are in an early 

stage attempting to manage flood risk over a long time period. We are therefore 
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interested in how a group of key actors, in an interactive process, arrive at a shared 

meaning of a certain problem and define a new course of action. 

During a framing process certain aspects will be highlighted, while others 

are downplayed to get a grasp on an otherwise overwhelmingly complex reality. 

Entman (1993, p. 52) calls this a process of ‘selection’ and ‘salience’. Framing also 

entails ‘narrating’, binding all salient features together in a coherent story (van Hulst 

and Yanow 2016). Common narrating elements are how the present situation has 

been shaped by the past and what needs to be done in the future. By narrating, an 

energising and enacting frame is created, which can be understood as a socially 

constructed guide for doing and acting (van den Brink 2009). Rein & Laws (2000,  

p. 93) have defined a policy frame more specifically as ‘a normative-prescriptive story 

that sets out a problematic policy problem and a course of action to be taken to 

address the problematic situation’ (from ‘is’ to ‘ought’). 

Linking the conceptualisation of a policy frame to the resilience narrative, 

two elements are crucial for our analysis. First, how the problem is defined in 

the strategic plans, that is, how the system is interpreted, how uncertainties are 

understood and which uncertainties are made most salient. Second, which course 

of action is set out in the strategies, in particular how key actors involved in these 

strategies interpret and operationalize an adaptive management approach. As 

a course of action usually sets out a process (how to do it?) as well as potential 

measures (what to do?), we will pay attention to what extent the strategies are 

adaptive to changing circumstances (process) and to what extent they attempt to 

build adaptive capacity on land (content).  

2.4  Methodology: Analysis of policy frames

We chose to study the Thames Estuary 2100 Plan (TE2100 Plan) in England and the 

Delta Programme (DP) in the Netherlands.  Both make dealing with uncertainties  

a central theme, leading to an ‘adaptable plan’ in the English case and the ‘Adaptive 

Delta Management’ (ADM) approach in the Dutch case. However, the two plans 

have been realized in different national contexts, each with their own institutional 

frameworks and cultures. A comparison of both approaches is interesting, as it 

can show the influence of two different national and regional contexts on the 

operationalisation of an adaptive strategic plan. 

Similarities are assumed because the DP was inspired by the TE2100 Plan 

(Jeuken & Reeder, 2011). The TE 2100 Project started in 2002, led by the Environment 

Agency (EA). The DP was launched only in 2010. Before that, Dutch policy-makers 
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had the chance to visit various water management practices in different countries. 

England’s TE2100 Plan has left a lasting impression and therefore influenced the 

Dutch ADM approach. The current DP is actually a follow-up of the first DP, which 

was established after the storm surge of 1953, leading to the so-called Delta Works.  

A difference between the two cases is that the Dutch case is a programme, 

whereas the English case is a plan. They are still comparable, though, because both  

can be considered strategic policies. Both are a statement of intent, setting out 

a strategic course of action coordinating several policy actions and interventions 

over a time horizon until 2100. The strategic courses of action developed in both 

regions are signed by the respective national government, making them the guiding 

frameworks for future decisions. Still, there were slight differences, which we had to 

take into account in our analysis. 

On the one hand, the DP is a national policy programme whereas the 

English case only spans across the Thames Estuary. On the other hand, the DP 

pursues to ensure flood protection and freshwater supply, whereas the TE2100 

Plan predominantly attempts to manage tidal flood risk. To make the two cases 

comparable, we merely focussed on the flood risk element in the Dutch case. 

Moreover, we specifically studied the regional sub-programme Rijnmond-Drecht-

steden which comprises the Rotterdam region, to ensure that we could compare 

potential regional/local implications. We also chose for the Rotterdam region, 

because it is to a large degree comparable to the London region in terms of flood  

risk and socio-economic significance.

In both cases, we used three methods to deconstruct the framing processes: 

policy document analysis (published as well as unpublished), semi-structured 

interviews and participatory observation. We chose to study policy documents as 

they capture the results of the preceding negotiation processes among the policy-

makers. In the English case, we examined the TE2100 Plan as well as the publicly 

unavailable Technical Report (387 pages) and all its appendices . In the Dutch 

case, the national level set some major guidelines, while the regional level was 

responsible for substantiating and applying these in the sub-programme Rijnmond-

Drechtsteden. Therefore, we examined the national guideline for implementing 

ADM, yearly progress reports from the national DP as well as yearly reports from the 

regional subprogramme Rijnmond-Drechtsteden (see appendix for overview 

of policy documents). 

Supplementary to the document analysis, the semi-structured interviews 

with key actors involved in the strategic policy processes provided a deeper 

understanding of the underlying process and mechanism of  the policies. Particularly, 

because the interviews gave us an insight into the specific meaning of certain words 
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and the backgrounds and beliefs of the actors involved in the policy processes. In the 

English case, we interviewed six key actors: two central persons in the ‘EA in-house 

team’ involved in making the TE 2100 Plan (one from the EA, one from an external 

consultancy agency), three working on the implementation of the TE2100 Plan at 

that time (all from the EA, one particularly on asset management, one on floodplain 

management, and another one working as planning advisor for the local boroughs) 

and one representative from the Greater London Authority who had regularly 

been consulted during the development phase of the plan. In the Dutch case, we 

interviewed eight key actors: two from the national DP (the founder of the ADM 

concept working at the Ministry for Infrastructure and Environment and the external 

advisor for ADM from a consultancy agency) and six from the regional programme 

team (the regional programme director and five programme team members who 

were involved in the ADM strategy of the subprogramme, either working at the 

Ministry of Infrastructure and Environment, the executive water management 

agency ‘Rijkswaterstaat’ or at a consultancy agency).  

The participatory observation in both cases helped us to understand how 

the more general ideas were translated to and ‘made sense of’ among government 

officials on a regional/local level. For the Dutch case, because the strategy 

development phase was still ongoing, we attended several working sessions of the 

regional programme team between December 2013 and May 2014, during which we 

could observe how the meaning-making process actually took place. For the English 

case, we attended a workshop organized by the EA in July 2015, observing how the 

EA explained the implications of the TE2100 Plan to the local boroughs of London 

and how the boroughs reacted to the plan’s implications. Our level of participation in 

both cases can be considered ‘moderate’ (see Hennink, Hutter, Bailey, 2011). In both 

cases our role as a researcher was known. We were sitting at the same table as the 

other participants. In the Dutch case, we became part of the programme team’s 

email list and therefore received all documents and minutes of their meetings. In the 

English case, we received the minutes of the workshop and related documents (such 

as the results of a survey among the local boroughs regarding the implementation 

of the TE2100 Plan). However, we did not actively participate in the discussions to 

keep enough distance to our object of analysis and thus ensure our objectivity as a 

researcher. During the interviews as well as the observations, we profited from our 

role as an ‘outsider’ to the policy process, because we were in the position to ask 

people for clarifications of certain words, abbreviations and metaphors, which had 

become ‘everyday jargon’ for them. That way, the interviews and the observations 

helped to better understand and contextualize specific contents of the document 

analysis.   
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In our analysis, we followed a two-step procedure. First, we started coding 

the policy documents and the interview transcripts with the help of Atlas.TI. In 

this phase, we first selected those text passages that either described the ‘system’ 

or addressed ‘uncertainties’. Moreover, we selected those text segments that 

said something about ‘adaptability’, paying attention to the adaptability of the 

strategies in terms of process as well as content. Subsequently, we studied the 

selected text segments in depth, paying attention to the specific choice of words, 

relation between words and which elements are made most salient. By distilling 

the main story line, we identified the underlying policy frames. In both cases, the 

reconstructed policy frame stems from the common denominator in these strategies 

for how to achieve adaptability.     

   

2.5  The TE2100 Plan: the ‘scientific pragmatism’ frame

The TE2100 Plan was signed by the central government, namely by the Department 

for the Environment, Food and Rural Affairs (DEFRA) and the Treasury. It was 

officially adopted in 2012. Since then, it is one of the many plans concerning flood 

risk in the Thames Estuary. It has the same strategic character as a Catchment 

Management Plan, yet it entails more detailed strategies and explicit links with 

spatial planning initiatives. In pursuit of an adaptable TE2100 plan, a ‘scientific 

pragmatism’ frame was adopted, as we will show in the remainder of this section.  

     

Managing uncertainties by ‘sound science’?

The Thames Estuary is described as ‘a dynamic, ever-changing system which 

through this century will face increasing and new challenges’ (TE2100 Plan, p. 25). 

The plan presents five challenges, namely climate change, future socio-economic 

developments, the deterioration rate of existing flood defences, changes in the 

physical environment (e.g. soil subsidence), and a low public awareness of flood risks. 

At the same time, these challenges represent the main uncertainties mentioned in 

the plan.

On the one hand, the TE2100 Plan highlights that uncertainties are inevitable. 

For example, the technical report of the TE2100 Plan (p. 4) stresses that ‘the fact 

remains that any people and property in the floodplain will always remain at risk of 

flooding however solid and extensive the defences may be’. Moreover, the Thames 

Estuary is described in terms of a social-ecological system. Besides mentioning its 
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dynamic and emerging character, the Thames Estuary is labelled as ‘a successful 

compromise of a thriving man-made landscape coexisting with a rich and diverse 

estuarine environment’ (TE2100 Plan, p. 25), stressing the influence of human and 

ecological factors alike.

On the other hand, the TE2100 Plan also reassures that it is possible to deal 

with uncertainties: ‘We cannot know what the future holds but we have assembled 

the evidence showing the demands that will be made on our flood risk management 

system through changing climate, socio economic change and the fragile natural 

environment’ (TE2100 Plan, Technical Report, p. xxiv). Uncertainties about climate 

change and socio-economic developments are made most salient, with climate 

change as ‘the greatest challenge in terms of future uncertainty’ (TE2100 Plan, p. 25). 

For both, working with scenarios is seen as a solution. Furthermore, the emphasis 

lies on ‘sound science’, building an ‘evidence base’, and carrying out ‘studies’ and 

‘investigations’ to build a ‘firm foundation’ for the plan, which can be linked back to 

the technical nature of flood risk management: ‘We have built up a comprehensive 

evidence base of data and results with over 300 studies and investigations. This 

evidence provides a firm foundation to our TE2100 Plan’ (TE2100 Plan, p. 40).  

The strong focus on generating more knowledge in the light of deep 

uncertainties is somewhat paradoxical (see section 2.2). This paradox becomes 

clearer when looking at how the involved actors aim to create an ‘adaptable plan’.  

An ‘adaptable plan’ – scientific pragmatism at its best?

The idea behind an ‘adaptable plan’ is that interventions to manage tidal flood risk 

can be adjusted to changing circumstances over the 100 year time span of the plan. 

For this purpose, the TE2100 Plan promotes several smaller interventions over a 

longer time period instead of one single intervention, e.g. a large-scale storm surge 

barrier at the opening of the Thames Estuary. That way, the plan is argued to be 

‘adaptable to a changing climate to ensure that the actions that are taken are the 

right ones, taken at the right time and will not waste money on over-engineered 

solutions’ (TE2100 Plan, p. 29).  

To recognize when intervention is needed, the plan suggests monitoring ‘ten 

key indicators’, also referred to as ‘triggers for change’. These indicators comprise 

hard and soft indicators, ranging from ‘mean sea level rise’ to ‘land use planning 

and development activities’ and ‘public/institutional attitudes to flood risk’. The 

outcomes from this monitoring programme should inform the regular reviews of 

the plan and trigger decision-making if rapid change occurs in one or more of the 
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indicators. References to the technical nature of flood risk management are made. 

The consultant involved in making the plan states: ‘well, what happened was, we, 

being technical, basically it was a technical solution to a problem’.

The general idea of an adaptable plan has been specified in a decision-

making tool, referred to as ‘the route-map approach’ and ‘decision pathlines’ by 

our interviewees. The plan itself shows this approach for two different flood risk 

management options in the Thames Estuary, called ‘maintaining the existing system’ 

and ‘a new barrier’ (see figure 2.1). The ‘decision pathlines’ provide an overview of the 

interventions belonging to that particular option, how these interventions can be 

implemented in stages, and which indicators have to be kept track of to see when 

intervention is needed. For each intervention, the plan presents an implementation 

point (the moment in time when the intervention needs to be in place) and a 

decision point, which lies 10-20 years before the implementation point to cover for 

lengthy decision-making processes.

Figure 2.1: The ‘route-map approach’, comparing the ‘frontrunner options’ through the century (Source: 
TE2100 Plan, p. 38)
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With respect to identifying the options, the consultant involved in making the 

decision pathlines explains, though, that ‘in fact a lot of this is pragmatism’. Also 

the initiator of the plan considers himself a ‘pragmatic scientist’, thereby stressing 

both the need for pragmatism and the continuing importance of science. A major 

difficulty, though, is putting the monitoring system into practice. Some indicators, 

for example mean sea level rise, are easier to monitor than others (e.g. public/

institutional attitudes to flood risk). The main consultant criticized: ‘[…] quite a lot 

of the information is around, but some of the more difficult things are not being 

monitored, for example erosion deposition is not being monitored, and that’s 

important for the defences’. Another challenge is that merely doing the monitoring 

does not yet tell you when to act. The initiator of the plan said: ‘I always said the 

risk of this approach is, (…) you will take an optimistic view on the monitoring and 

you’ll put off the decision’. In 2015, the EA was working on refining the monitoring 

system to define the ‘bounds of acceptability’ for each indicator. It also led to the 

conclusion that biophysical indicators (e.g. mean sea level rise) are more thoroughly 

and frequently monitored than socio-spatial ones (e.g. public/institutional attitudes 

to flood risk).  

About ‘estuary-wide options’ and ‘floodplain management’

According to the TE2100 Plan, adaptability is not only related to the timing of 

interventions, but also the ability to change between options, which refers to the 

actual content of the plan. Hinting at building adaptive capacity on land, the TE2100 

Plan argues that both elements of flood risk – probability and consequences – need 

to be managed. Moreover, the plan states that they have been very successful in 

managing the probability of flooding, while having been less successful in managing 

the consequence of flooding. The TE2100 Plan then differentiated between estuary-

wide options and floodplain management. 

Searching for estuary-wide options, the EA in-house team identified 4 high-

level options: 1) improve the existing defences, 2) tidal flood storage, 3) new barrier, 

4) new barrier with locks. From these, option 1 and 3 are presented as ‘frontrunner 

options’. Comparing both options (see figure 2.1) shows that they are actually 

identical with the only difference that option 1 suggests improving the Thames 

Barrier by 2070, whereas option 3 suggests building a new barrier by 2070. For the 

rest, both options suggest the same interventions and the same timing of these 

interventions, namely raising upstream and downstream river defences and using 

habitat sites for creating more space for river water. Option 4, building a barrier 
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with locks, would be a more extreme version of option 3, building a barrage to block 

the tides out. Only option 2, using habitats for tidal flood storage, would be a more 

spatial instead of a technical approach to tidal flood risk. Interestingly, this option 

has already been ruled out; ‘it is not very realistic’ (interviewee EA, implementation 

team) and was eliminated because of doubts ‘about the impact and effectiveness  

of this measure in times of long-lasting surge tides’ (interviewee consultant,  

EA in-house team). 

Next to the estuary-wide options, the plan emphasizes the importance of 

‘floodplain management’ to keep the riverside free from development and leave 

room for adjustments in the future. For particular areas, the plan suggests an 

improved emergency response and building flood resilience, for instance by flood 

proofing buildings. However, emergency response and land use planning lie outside 

of EA control and depend on the capacities and willingness of local boroughs and 

local resilience fora comprising, amongst others, the fire department and the 

police. If, and to what extent, floodplain management will actually be implemented 

remains questionable. Local stakeholders, including the local boroughs, often lack the 

awareness and willingness, as the following quote from an interviewee from the EA 

shows: 

the boroughs just go ‘well, I can’t just put anything in there you know, I’ve got to pick 

and choose and I don’t understand why this is that important, we’ve got the barrier, 

we’re not worried’.

Local boroughs lack political ‘buy-in’, as flood risk is not a topic (local) politicians 

are very interested in. Keeping space free in a city where land and property prices 

are excelling is nearly impossible, in particular at the waterfront. Also within 

the EA, there is a considerable mismatch between ‘asset management’ (i.e. the 

hard infrastructure, flood defences side) and ‘floodplain management’ and other 

resilience-building measures such as raising awareness, spatial planning and 

improving emergency response to reduce flood risk. According to an interviewee 

from the EA (working for the floodplain management side), asset management is 

‘where the money is’ and bringing floodplain management onto the EA agenda is ‘a 

bit of a cultural shift for the agency in terms of how it works’.

Overall, the ‘scientific pragmatism’ frame led to a clear course of action,  

yet it did not generate sufficient support on local levels, making the implementation  

of floodplain management and other resilience-building measures more difficult.
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2.6  The Dutch Delta Programme: the ‘joint fact-finding’ frame

The current DP was triggered by increasing concerns about climate change, flood 

risks and water shortages. Like the TE2100 Plan, it is an addition to existing policies. 

The content was developed in a parallel policy-making process on the national and 

regional level between 2010 and June 2014, resulting in national and regional policy 

strategies for flood protection and freshwater supply. Decisions from the DP were 

incorporated into existing policy instruments, such as the National Water Plan and 

the Flood Protection Programme. In developing strategies, a ‘joint fact-finding’ frame 

was adopted. 

Managing uncertainties by ‘joint fact-finding’?

Uncertainties surrounding climate change, future flood risk and potential water 

shortages stand central in the Dutch DP. Contrary to the TE2100 Plan, the DP (2010, 

p. 68) explicitly speaks of a complex system, stating that ‘the system is complex  

and knowledge of many parts is, by definition, incomplete’. In that text segment,  

the system is not defined. In other parts, however, the word ‘system’ relates to  

the ‘water system’, which is ‘interconnected’ (DP, 2013, p. 32), as the main water  

system and the regional water systems form ‘a cohesive whole’ (DP, 2011, p. 13),  

put under pressure by climate change and spatial developments (DP, 2011, p. 68).  

The emphasis clearly lies on the biophysical side of the system: the ‘key “controls”  

in this interconnected water system (…) determine the playing field of solutions’  

(DP, 2012, p. 32), with ‘controls’ referring to measures for discharge distribution.   

The DP (2010, p. 68) explicitly states that ‘uncertainty is unavoidable, but 

can be made manageable’. The DP followed the English example in making climate 

change and socio-economic developments the most salient uncertainties, which 

are then dealt with by the so-called ‘Delta Scenarios’. Similarly to the TE2100 Plan, 

knowledge is seen as ‘a key foundation’ (DP, 2011, p. 45). The Netherland’s position as 

‘world leader’ in water management, building on ‘expertise amassed over centuries’ 

is frequently emphasized (DP, 2011, p. 7). However, the DP (2010, p. 44) also stresses 

that people might have different perspectives on uncertainties and therefore new 

knowledge needs to be created together: 

A collective approach to developing knowledge increases the quality and the support 

base of the solutions, which is why (…) considerable importance is attached to such 

methods as joint fact-finding.
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The aim of joint fact-finding is then defined as optimizing ‘the collection and use 

of knowledge from all stakeholders and to create a broad support base for newly 

generated knowledge’ (DP, 2010, p. 44). The focus on a collaborative effort can be 

found in the governance structure. In contrast to the English case, the Dutch DP 

chose to have several parallel working groups on the national as well as regional 

levels, developing strategies for different topics and areas. Joint fact-finding also 

meant that, for each region/topic, several public servants and organisations 

operating in the region were invited to several knowledge-sharing sessions. 

‘Adaptive Delta Management’

The Dutch DP was inspired by the English ‘route map approach’, developing the 

‘Adaptive Delta Management’ approach, with ‘delta’ to provide a clear Dutch 

connotation. ADM is supposed to be ‘a transparent way of including uncertainty 

around future developments in decision making’ (DP 2011, p. 48). Similarly to the 

English, the Dutch DP presented it as a financially responsible, down-to-earth 

approach, in which intervention should not be tailored to worst-case scenarios. 

According to the DP (2011, p. 45), the approach entails ‘doing what is necessary, 

neither too much nor too little, while not ruling out future options’. 

 Similarly to the English case, adaptability is linked to an economic argument; 

phasing strategies and measures is economically beneficial, as investments are 

spread over time. The ADM approach was developed by a small group of people 

on the national level. The initiator of the ADM approach joined forces with two 

economists from different consultancy agencies. The consultants were asked to 

develop the ADM approach further, searching for methods to enable ‘strategy and 

decision-making under deep uncertainty’ (subtitle of Handreiking ADM, 2012), while 

‘considering the Delta Programme as investment issue’ (title of the first explorative 

report from one of the consultancies). Economic methods to deal with uncertainties, 

in particular ‘real options analysis’, were tested, but there were too many unknowns 

to make this method work. They therefore used sophisticated cost-benefit-analyses 

to evaluate options, labelling it ‘real options thinking’ (interview consultant). 

Based on the guidance from the national level, the sub-programmes were 

asked to apply ADM in their strategy development. The final ‘deliverable’ was 

to develop ‘adaptation pathways’, the Dutch equivalent to the English ‘decision 

pathlines’. For this purpose, several strategic options were evaluated in terms of 

costs and benefits, and against a regional interpretation of the ‘Delta Scenarios’. 

Strategies were supposed to be ‘robust’ (i.e. working under all scenarios) and 
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‘flexible’ (i.e. switching to another strategy possible). In developing the adaptation 

pathways, attention should also be paid to so-called ‘tipping points’. Tipping points 

are moments in time when a measure reaches its ‘sell-by date’ and a new measure 

needs to be taken. 

 According to the initiator, ADM represents an attitudinal shift: ‘what you 

actually do as a government, is, you do not emanate that you know everything, but 

you take the responsibility by portraying the challenge and by being transparent 

about the uncertainties and the reasons why you take or post-pone certain decisions’. 

A member of the programme team Rijnmond-Drechtsteden renders long-term 

thinking as the real change; thinking ahead 100 years gave a feeling of ‘everything 

is possible’, which ‘broadened the options’. All interviewees confirmed that the 

general attitudinal shift made sense to the people in the sub-programmes; the whole 

methodology behind ADM, however, was experienced as ‘difficult’ and ‘complicated’.

Figure 2.2: ‘Adaptation pathway’ from sub-programme Rijnmond-Drechtsteden (Source: translated from 
Rijnmond-Drechtsteden, 2014)

The sub-programme Rijnmond-Drechtsteden could not identify tipping points, 

concluding that ‘today’s system suffices’ (Rijnmond-Drechtsteden, 2014); although 
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everything can be done ‘better, smarter, more efficient, more beautiful, and cheaper’, 

there is ‘no moment where you need to change your strategy fundamentally’ 

(interviewee programme team member). The visualization of adaptation pathways 

changed over time from a more technical representation (similar to the English 

‘route-map approach’) to something that resembles an ‘implementation programme’ 

(see figure 2.2), something that ‘can be explained to a policy maker within ten 

minutes’ (interviewee Delta Staff member). Different to the English case, the Dutch 

have not yet specified a detailed monitoring system, but aim to do so in the future 

(DP, 2014). 

 To conclude, the Dutch DP attempted to develop a more generic ADM 

methodology based on the route-map approach from England, but because of  

the collaborative set-up of the DP, it stays closer to the policy-makers world.  

The top-down initiation of ADM led to a lack of ownership in applying ADM in  

the sub-programme Rijnmond-Drechtsteden. 

About ‘adaptive dikes’ and ‘dikes as spatial concepts’

Content-wise, the sub-programmes were asked to filter strategies over the years. 

Until 2012, the sub-programme Rijnmond-Drechtsteden developed five so-called 

‘possible strategies’ (Rijnmond-Drechtsteden, 2012). In 2013, they distilled two 

‘promising strategies’ (Rijnmond-Drechtsteden, 2013), before presenting the final 

‘preferred strategy’ in 2014. Accordingly, there was little time between thinking broad 

(‘everything was possible’, see section 2.2) and setting out a preferred course of 

action.  

Large-scale engineering options (such as closing of the sea with a closed 

dam) and more ecology-friendly options (i.e. opening up parts of the defence line 

towards the sea) were quickly ruled out. Interestingly, only one of the five possible 

strategies (i.e. ‘dealing differently with water’) looked beyond merely the water 

system, focusing on reducing the consequences of flooding by spatial planning and 

disaster management measures. In that respect, the narrow definition of the system 

(as ‘interconnected water system’, see Section 2.6.1) clearly influenced the strategy 

development.  

The preferred strategy for the Rotterdam region focusses on optimising 

today’s strategy, which implies first and foremost increasing protection levels. 

Dikes as well as sluices and barriers are supposed to be continuously improved. 

Creating more space for rivers is generally considered a useful measure, yet, within 

the preferred strategy, it is merely held effective in one part of the region (i.e. river 
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Merwede). A stronger focus on reducing consequences through flood-adapted 

building and evacuation measures is suggested only for the few unembanked areas 

(e.g. Stadshavens in Rotterdam) and the Island of Dordrecht (the second biggest 

city in the Rijmond-Drechtsteden region). Unembanked areas lie outside of today’s 

defence system, and the Island of Dordrecht had already started experimenting with 

a more holistic approach to water before the DP actually started (van Herk et al., 

2011).

Still, the DP (2012, p. 11) emphasises that ‘flood risk management is a complex 

area and forms a linked issue with spatial planning’. This link is also emphasised in 

Rijnmond-Drechtsteden’s final advice (2014, p. 6), although they start reasoning 

from dikes: ‘We see every dike as a spatial concept and an opportunity to integrate 

the dike better into its spatial surrounding.’ For example, most dikes in the city of 

Rotterdam shall become ‘strong urban dikes’ that enable waterfront development 

because the dike itself can include shops or parking garages. That way, they make a 

predominately preventive strategy sound more spatially contextualized. It will not 

increase the adaptive capacity of the hinterland, though. The flood risk management 

strategy remains basically the same, it is only decorated differently.   

 The preferred strategy is considered adaptive, because it requires only 

gradual adjustments to the existing system (Rijnmond-Drechtsteden, 2014). 

Following this line of reasoning, one of our interviewees from Rijnmond-

Drechtsteden framed also dikes as being adaptive:  

I think the advantage of today’s system is that it is already quite adaptive. A dike 

is vastly adaptive; (…) every year you add a layer of asphalt on top and it is already 

enough. Not extremely adaptive in that sense, (…) but with the dikes we have already 

adapted the last 300 years.

Overall, the ‘joint fact-finding’ frame in the Dutch case fostered a different 

governance approach than the TE2100 Plan, but there are striking parallels between 

the preferred strategies for the Rotterdam and London region. The variety of options 

got quickly narrowed down and optimizing the existing flood defence system 

eventually stood out as most promising and cost-efficient strategy in both cases. 

Interestingly, in the Rotterdam case the meaning-making process resulted in the 

conclusion that the existing system has been adaptive all along.    
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2.7  Discussion

Both cases show that the emergence of ‘adaptive’ long-term flood risk management 

strategies is accompanied by a new policy language, emphasizing ‘uncertainties’ and 

‘interconnected systems’ and introducing terms such as the ‘route-map approach’ 

and ‘adaptation pathways’. The Dutch DP uses language that can more clearly  

be related to evolutionary resilience (e.g. ‘complex system’ and ‘tipping points’).  

In the English case, this terminology is less prevalent, but still detectable (notion  

of a ‘social-ecological system’, inevitability of uncertainties).

 The framing of uncertainties differs slightly between the two cases. 

Although the same uncertainties are made salient (i.e. climate change and  

socio-economic development), the Dutch DP also stresses the existence of multiple 

perspectives and differing views, leading to a more collective governance approach 

than in the English case. This is likely to be culturally motivated, as it builds on 

the tradition of the ‘Dutch polder model’, emphasizing decision-making based on 

building consensus (Ashworth, Graham, & Tunbridge, 2007). The TE2100 Plan on 

the other hand puts stronger emphasis on additional studies and investigations 

to gain more knowledge about the estuary and improve the evidence base. 

This conceptualization fits well into the English policy-making context, with its 

general push for ‘evidence-based policy-making’ (Clarence, 2002), and into English 

flood risk management, which has been characterized with ‘lost knowledge’ and 

‘outsourced expertise’ (Haughton, Bankoff, & Coulthard, 2015: 375). In both cases, 

the interpretation of uncertainties hence depends on the national context and the 

respective flood risk management debates.  

Strikingly, both cases return to scenario planning as a means to deal with 

uncertainties, which was already introduced to strategic planning in the 1970s 

(Chakraborty & McMillan, 2015). The power of scenarios is to think in multiple 

futures, and prepare different courses of action accordingly. In that sense, it is 

interesting that both cases have striven for a bandwidth of options, yet quickly 

narrowed them down to the option that keeps the existing strategy and system 

more or less in place. Although keeping the system in place might prove to be a good 

choice, it also begs the question if representatives from governmental authorities – 

being part of this existing system – are able to take a broader view. Gralepois et al. 

(2016) refer to this as the ‘stickiness of the technocentric policy regime’.      

Similarly, the framing of adaptability is more process- than content-oriented 

in both cases. Adaptability is mainly framed as phasing different interventions over 

time; these interventions, however, are mostly aimed at lowering the probability 

of flooding, less on managing the consequences of flooding. Building adaptive 
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capacity behind the existing flood defence systems is rarely mentioned. The 

preferred strategies focus more on conversation instead of transformation. Notably, 

both cases assume that they can know when to switch to another intervention 

or even a fundamentally different course of action, postulating a certain degree of 

predictability. In the English case, this thought is given form in terms of a rather 

detailed monitoring system. However, this case also shows that operationalizing 

such a monitoring system is rather difficult (i.e. are the relevant indicators monitored 

in the right way?). Framed as a ‘technical solution to a problem’, it comes across 

rather ‘depoliticized’, although if and how monitoring results are acted upon remains 

a political choice.

Operationalizing adaptability in such a way offers several advantages. It builds 

on long-standing institutions and competencies. Moreover, flood risk management 

remains organized as a public good, providing ‘protection for all’. On the other 

hand, postponing political choices leads to financial uncertainty: who guarantees 

that there will be enough money for future interventions? Eventually, the biggest 

uncertainty might actually stem from within the systems associated with the policy 

cases discussed, instead of outside of it.

Although we can see an adoption of resilience language in both policies, 

manifested in the emphasis on uncertainties and the emergence of ‘adaptive’ 

strategies, the changes in actual practice are so far less fundamental than 

evolutionary resilience would suggest. Up to now, the newly introduced ‘resilience 

narrative’ is accommodated in a rather technical-rational way, using established 

methods such as scenario planning and monitoring to ‘manage’ uncertainties. 

Interestingly, other authors have shown that previous ‘turns’ in flood risk 

management have been accommodated in a similar way. In relation to Dutch flood 

risk management, Lintsen (2002) showed that the ‘ecological turn’ during the 1960s 

was translated to ecological norms and standards, whereas van den Brink (2009, 

p. 245) concluded that the ‘managerial turn’ during the 1980s was incorporated 

through ‘performance indicators, targets, norms, standards, service level agreements, 

benchmarks, assessments, accounting procedures’. In this light, the emergence of 

‘adaptive’ flood risk management strategies as a marker of a ‘resilience turn’ shows 

similarities with previous turns. 

2.8  Conclusions

Overall, we can conclude that while the resilience concept is gaining prominence,  

its conceptual fuzziness leaves enough room for policy-makers to interpret it in their 

CHAPTER 2  RESILIENCE UNPACKED – FRAMING OF ‘UNCERTAINTY’ AND ‘ADAPTABILITY’



56

own way. Analysing the framing processes of flood risk management strategies in 

the London and Rotterdam region shows that resilience is far from ‘depoliticized’, 

as other authors have already mentioned (Pelling & Manuel-Navarrete 2011; Keck 

& Sakdapolrak 2013). If and how resilience thinking is adopted, is influenced by a 

discursive process and often requires political choices. We therefore argue that 

interpretive policy analysis is an adequate method to unravel the meaning-making 

process in practice, paying attention to who has the power to exert influence, and 

also who stays in power. 

Analysing the meaning-making process for two specific long-term flood risk 

management strategies reveals that, up to now, there is more an inclination towards 

maintaining and improving the existing system instead of transforming it. In that 

way, our findings are in line with White and O’Hare’s (2014) statement that adaptive 

language can be enveloped in an engineered understanding. Moreover, based on 

these two cases, we conclude that the economic argument has gained importance. 

Both cases stress the importance to avoid over- and underinvestment; with the 

Dutch using economic thinking as a basis for the ADM approach. Although this 

‘economic turn’ is not yet accompanied by government retreat, a concern raised by 

other authors (Davoudi 2016; Chandler 2014; Evans and Reid 2014), this development 

needs to be closely monitored in the future. Especially considering the public value 

of flood risk management, it is interesting to examine to what extent this ‘economic 

turn’ occurs in other institutional and political contexts. In the English case, we can 

already see that ‘floodplain management’ and other resilience-building measures 

are downscaled to a lower level, although these lower tiers often lack the necessary 

knowledge, resources and power to implement these measures.

 The above mentioned concerns raise the question to what extent the 

resilience concept is commensurable with flood risk management as a public good 

and value. An approach based more strongly on transformation seems to require 

a broader societal debate first: How much are institutions and societies able and 

willing to change? How can more adaptive capacity be built, while at the same time 

levelling out differences in capacities between individuals? What needs to be steered 

centrally, and what can be decentralized? To answer these questions, we encourage 

further research on unpacking the usage of the resilience concept in flood risk 

management practice, also in other European contexts. In doing so, we can learn 

from the regions of London and Rotterdam and apply ‘sound science’ and  

‘joint fact-finding’ to better understand the meaning-making processes – preferably, 

this understanding should stem from collaboration between science and practice. 
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Appendix: Overview policy documents

Thames Estuary 2100 Plan

Reference Document name access date pages

TE2100 Plan TE2100 Plan, Managing flood risk through  Public Nov 2012 230 
 London and the Thames Estuary 
TE2100 Plan,  TE2100 Plan, Technical Report Not public,  Apr 2009 384 
Technical Report  accessed via EA 
TE2100 Plan,  TE2100 Plan, Technical Report, Appendix A,  Not public,  Nov 2009 29 
Technical Report,  Screening of Options accessed via EA 
Appendix A
TE2100 Plan,  TE2100 Plan, Technical Report, Appendix B,  Not public, Nov 2009 15
Technical Report,  Costing of Options accessed via EA
Appendix B   
TE2100 Plan,  TE2100 Plan, Technical Report, Appendix D,  Not public,  Nov 2009 335
Technical Report,  The Estuary Wide Options  accessed via EA
Appendix D  
TE2100 Plan,  TE2100 Plan, Technical Report, Appendix E, Not public, Dec 2009 47 
Technical Report,  Land Strategy Preliminary Assessment accessed via EA 
Appendix E    
TE2100 Plan,  TE2100 Plan, Technical Report, Appendix F,  Not public,  Oct 2009 152
Technical Report,  Approach to Adaptation  accessed via EA
Appendix F    
TE2100 Plan,  TE2100 Plan, Technical Report, Appendix H,  Not public,  Nov 2009 112
Technical Report,  Appraisal in TE 2100 accessed via EA
Appendix H    
TE2100 Plan,  TE2100 Plan, Technical Report, Appendix J1,  Not public,  not dated 18
Technical Report,  Consultation Phases 1-3 accessed via EA
Appendix J1    
TE2100 Plan,  TE2100 Plan, Technical Report, Appendix J2,  Not public, Oct 2009 33 
Technical Report,  Consultation Phase 4 accessed via EA 
Appendix J2   
TE2100 Plan,  TE2100 Plan, Technical Report, Appendix K, Not public,  Oct 2009 88
Technical Report,  The TE 2100 Studies accessed via EA
Appendix K    
TE 2100 Plan,  TE 2100 Plan, Technical Report, Appendix L,  Not public,  Apr 2009 211
Technical Report,  Climate Change accessed via EA
Appendix L 
Thames Estuary  Thames Estuary 2100, Monitoring of Key  Not public,  Dec 2011 59
2100, Monitoring of  Indicators, Outline Monitoring Specification accessed via EA
Key Indicators   
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Delta Programme (national and Rotterdam region)

Reference Document name access date pages

DP 2010 The 2011 Delta Programme, Working on the  Public Sep 2010 102 
 delta - Investing in a safe and attractive  
 Netherlands, now and in the future 
DP 2011 The 2012 Delta Programme, Working on the  Public Sep 2011 82 
 delta – Acting today, planning for tomorrow 
DP 2012 The 2013 Delta Programme, Working on the  Public Sep 2012 118 
 delta – The road towards the Delta Decisions 
DP 2013 The 2014 Delta Programme, Working on the  Public Sep 2013 129 
 delta – Promising solutions for tasking and 
 ambitions 
DP 2014 The 2015 Delta Programme, Working on the  Public Sep 2014 175 
 delta – The decisions to keep the Netherlands 
 safe and liveable 
Handreiking ADM Handreiking Adaptief Delta Management unpublished,  Aug 2012 102 
  accessed via  
  archive 
Rijnmond- Probleemanalyse Deltaprogramma  Public Sep 2011 32
Drechtsteden 2011a Rijnmond-Drechtsteden   
Rijnmond- Regionale Deltascenario’s  Public Dec 2011 90
Drechtsteden 2011b Rijnmond Drechtsteden
Rijnmond- Verkenning mogelijke strategieën voor Public Aug 2012 70 
Drechtsteden 2012 Rijnmond-Drechtsteden  
Rijnmond- Kansrijke strategieën voor Public Jun 2013 112  
Drechtsteden 2013 Rijnmond-Drechtsteden 
Rijnmond- Advies Deltaprogramma Public Jun 2014 42 
Drechtsteden 2014 Rijnmond-Drechtsteden 
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Abstract
Triggered by recent flood catastrophes and increasing concerns about climate 

change, scientists as well as policy makers increasingly call for making long-

term water policies to enable a transformation towards flood resilience. A key 

question is how to make these long-term policies adaptive so that they are able 

to deal with uncertainties and changing circumstances. The paper proposes three 

conditions for making long-term water policies adaptive, which are then used to 

evaluate a new Dutch water policy approach called ‘Adaptive Delta Management’. 

Analysing this national policy approach and its translation to the Rotterdam 

region reveals that Dutch policymakers are torn between adaptability and the 

urge to control. Reflecting on this dilemma, the paper suggests a stronger focus 

on monitoring and learning to strengthen the adaptability of long-term water 

policies. Moreover, increasing the adaptive capacity of society also requires a 

stronger engagement with local stakeholders including citizens and businesses. 

Key words: adaptive policies, strategic planning, flood risk management, flood 

resilience, Dutch water management

3.1  Introduction

Uncertainties have always existed in policy-making (see for example Friend and 

Jessop 1969); what has changed more recently, however, is the way we view 

uncertainties. Before, an optimistic view of science as ‘steadily advancing in the 

certainty of knowledge and control of the natural world’ (Funtowicz and Ravetz 

1993: 739) dominated, leading to reductionist approaches trying to diminish or ignore 

uncertainty. Nowadays, uncertainties have become accepted as ‘an unavoidable fact 

of life’, also in water management (Brugnach et al. 2008).

In water management, the most pressing uncertainty at the moment is 

climate change: most scientists agree that the climate will be changing with effects 

on sea levels, precipitation patterns and storm frequency; nonetheless, predictions 

are still uncertain, in particular for the regional and the local level (Cooney 2012; 

Jeuken and Reeder 2011). Moreover, future socio-economic development and 

interactions with the hydrological system are difficult to foresee (see Haasnoot et al. 

2011). Water policy-makers are hence trapped: on the one hand, climate change has 
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become an undeniable subject and asks for long-term planning; on the other hand, 

policy-makers also face ‘unknown unknowns’ (Termeer and van den Brink 2013) 

which means they do not know how to plan and what to plan for. 

Within this context, scientists as well as policy-makers have been attracted 

by the resilience concept. Resilience is widely acknowledged as a new approach to 

incorporate uncertainty into planning, in particular with respect to natural hazards 

such as flooding (Davoudi 2012; Scott 2013; White 2010). Applied to flooding, the idea 

of resilience promises that a system like an urban region is prepared for both, the 

probability and the consequences of flooding, and even is capable to transform to a 

new, less flood prone state when necessary (Restemeyer, Woltjer, and van den Brink 

2015). However, although resilience is highly advocated in theory and increasingly 

adopted in policy discourses, there remains a lack of empirical insights of how to 

govern for resilience in practice (Wilkinson 2012).

Various authors suggest that resilience requires an adaptive planning and 

management approach – one that can induce change and simultaneously is capable 

of responding to change (e.g. Holling 1978; Folke et al. 2005; Pahl-Wostl 2006; 

Wilkinson 2011b; Innes and Booher 2010). What this practically means for making 

long-term water policies has only recently been put on the research agenda (Reeder 

and Ranger 2011; Walker, Haasnoot, and Kwakkel 2013; Haasnoot et al. 2013). The 

focus, however, has mainly been on techniques and tools to make strategies more 

flexible (e.g. ‘adaptation pathways’, see Haasnoot et al. 2013), without paying 

much attention to the underlying conditions for achieving resilience, namely the 

content of the strategies and the governance process in which they are made and 

implemented. The aim of this paper is to complete the picture by defining main 

conditions for making long-term, adaptive water policies which can be used to 

evaluate current governance practices. Moreover, we inform current literature with 

an in-depth case.

The case comes from the Netherlands, a country known for their long-

standing history in water management, often being a frontrunner in the debate. 

Currently, the Dutch are the first ones to apply an adaptive policy-making approach 

to a whole country, not only to a city or a region. The Adaptive Delta Management 

(ADM) approach is put forward in the recent Delta Programme, a comprehensive 

policy programme set out on a national scale and substantiated on a regional 

and local scale. With the ADM approach, the Netherlands aim at ensuring flood 

protection and freshwater supply until 2100 while remaining adaptable to changing 

climate and social conditions. 

The paper presents the case by looking at the national level as well as the 

highly urbanised Rotterdam region. Prior to the empirical analysis, we define three 
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conditions for making long-term water policies adaptive by combining insights 

from resilience and adaptive planning and governance literature. The case is tested 

against these theoretically defined conditions, illustrating that the ideas of resilience 

and adaptability are only partially adopted. In the conclusions, we give some 

recommendations for increasing adaptability in the Dutch case and draw several 

lessons for making long-term, adaptive water policies in general.

3.2  Towards flood resilience: making long-term and adaptive water  
 policies

In flood risk management, resilience is often associated with the shift from ‘fighting 

the water’ to ‘living with the water’. It is based on the assumption that the chance 

of flooding can never fully be eliminated; hence, the land and the people behind the 

first protection line should be prepared for dealing with floods (Scott 2013; White 

2010). 

This reasoning goes back to a shifting world view. Traditional flood control 

is rooted in an anthropocentric worldview, assuming that water can be predicted 

and controlled by humans. Instead, resilience thinking, and particularly more recent 

understandings coined ‘social-ecological resilience’ or ‘evolutionary resilience’,  

emphasises the various interactions and the continuous evolvement of social and 

ecological systems (Adger et al. 2005; Chandler 2014; Davoudi 2012; Folke et al. 

2010; Gunderson and Holling 2002). Uncertainties can then arise because of an 

unpredictable system behaviour, a lack of information and overview, and differing 

stakeholders’ values and beliefs (Christensen 1985; Funtowicz and Ravetz 1993; 

Brugnach et al. 2008). 

This world view implies that planning and management attempts can 

turn out differently than expected, yet we argue in line with other scholars (such 

as Davoudi 2012; Folke et al. 2005; Walker et al. 2004) that resilience can still 

be influenced by societal actors. Although flooding cannot be controlled, our 

environment can be adapted to be able to cope with flooding. Subsequently, policy-

making should not only concentrate on short-term emergency responses to alleviate 

suffering after a flood event as is often the case today (Fünfgeld and Mcevoy 2012), 

but instead proactively build adaptive capacity (Davoudi 2012). This requires a new 

type of strategic policy and decision-making: while a long-term perspective is 

needed to enable a transformation, acknowledging uncertainties also requires room 

for adjustment along the way; there is a need for ‘adaptive’ water policies.

Drawing from insights about flood management (e.g. Hartmann and Jüpner 
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2013; Vis et al. 2003), adaptive management (e.g. Pahl-Wostl 2006; Allen et al. 2011), 

adaptive co-management (e.g. Armitage 2008; Berkes 2008), adaptive governance 

(e.g. Folke et al. 2005; Dewulf, Meijerink, and Runhaar 2015), adaptive planning 

(Wilkinson 2011a; Balducci et al. 2011) and adaptive policy-making (e.g. Walker, 

Haasnoot, and Kwakkel 2013; Reeder and Ranger 2011), we argue that three points 

are crucial for making long-term water policies more adaptive; namely, 1) an agile 

governance process, 2) make flexible strategies and plans and 3) prioritise measures 

that prevent lock-ins. 

An agile governance process

Two aspects crucial for dealing with uncertainties and fostering resilience are 

collaboration and social learning (Armitage 2008; Folke et al. 2005). The general 

reasoning is that complex issues, like the adaptation to climate change, involve 

diverging interests and do not know simple answers (Dewulf, Meijerink, & Runhaar 

2015). Collaboration comprises calls for ‘multi-level’, ‘multi-actor’ and ‘multi-sector’ 

arrangements (Gupta et al. 2010). Because dealing with flood risk and climate 

change is a cross-cutting theme, multiple sectors such as water management, 

spatial planning and nature conversation need to be involved. Next to various 

governmental bodies, also non-governmental actors should be included to better 

understand the problem and the context (Pahl-Wostl 2009; Berkes and Folke 

2002). Involving multiple levels (local, regional, national and even international) is 

important to improve information flows and knowledge exchange between these 

levels (Armitage 2008); in particular for issues such as water which do not stop at 

administrative borders (Pahl-Wostl 2009). The general assumption is that multi-

level, multi-actor and multi-sector arrangements foster learning: by combining 

multiple forms of knowledge the context can be better understood and finding 

innovative solutions can be stimulated (Pahl-Wostl 2009).

For making long-term water policies, we argue that agility asks for two 

ingredients: the capacity to steer towards a desired direction as well as the capacity 

to adjust based on new insights. Steering capacity can be associated with leadership. 

Two types of leadership seem to be crucial for making long-term policies; namely, 

‘visionary’ and ‘collaborative’ leadership. Visionary leadership allows for making 

long-term visions which are necessary to enable a transformation towards a 

desired future (Gupta et al. 2010). Collaborative leadership refers to key individuals 

encouraging collaboration among different actors which is essential in multi-level, 

multi-actor and multi-sector arrangements (Folke et al. 2005; Armitage 2008). 
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The capacity to adjust presumes social learning. It requires on the one hand 

generating new insights, for instance through collaboration or experiments (Folke 

et al. 2002; Ahern 2011). On the other hand, it asks for continuously monitoring 

and evaluating practices and contextual circumstances (Allen et al. 2011). Feeding 

these insights back into the decision-making process should be subject to a broader 

collaborative process with recurring moments for reassessment (Pahl-Wostl et al. 

2007). Monitoring and social learning can therefore be seen as two aspects that 

belong together (Cundill and Fabricius 2009).    

Next to an agile governance process, a broader strategy or plan is required 

that balances short-term decisions with long-term considerations. Keeping this plan 

flexible is necessary to deal with uncertainties.

Make flexible strategies and plans

A more flexible strategy-making process does not start with a fixed, detailed end 

goal in mind, but means and ends can be adapted along the way (Balducci et al. 

2011). Literature suggests three interrelated tools to make long-term plans more 

adaptable, namely scenarios, tipping points and adaptation pathways (Reeder and 

Ranger 2011; Walker, Haasnoot, and Kwakkel 2013; Haasnoot et al. 2013).

Scenarios can be a useful technique to anticipate the future and thus, improve 

understanding of what might come and what to prepare for (Albrechts 2005; 

Wilkinson 2011a; Pahl-Wostl et al. 2007). The power of scenarios is that they do not 

merely extrapolate the past and present, but present a range of possible futures. 

That way, scenarios can help to develop a set of measures to be prepared for each 

future. At the same time, they can indicate what to do to reach a preferred future 

(Albrechts 2005).

Tipping points and adaptation pathways, also called ‘route-map approach’ 

(Reeder and Ranger 2011) or ‘dynamic adaptive policy pathways’ (Haasnoot et 

al. 2013), can help policy-makers to think about the long run, moments when a 

measure is no longer sufficient and which measures would be a logical follow-up. 

This approach has only recently been developed together with water managers in 

England and the Netherlands (Walker, Haasnoot, and Kwakkel 2013). 

An adaptation pathway orders various measures in time, spanning from now 

until a defined time horizon (Reeder and Ranger 2011). Not all of these measures 

have to be taken; it depicts more various options and which measures work well 

together. According to Haasnoot et al. (2013), an adaptation pathway aims to show 

how long a measure is effective; the moment when a measure turns ineffective 
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is defined as a ‘tipping point’. A tipping point can be reached sooner or later, 

depending on the pace of, for instance, climate change. Thinking about tipping 

points can therefore be informed by scenarios. An adaptation pathway depicts 

these tipping points and shows which measures can be taken as a follow-up. 

Thereby, an adaptation pathway should inform short-term decision-making without 

compromising long-term options; it can be a means to show which set of measures 

keeps options open and creates multiple benefits (Haasnoot et al. 2013).

Keeping options open is important to prevent ‘lock-ins’. Why this is important 

and which measures are less likely to cause a lock-in will be discussed in the next 

section. 

Prioritise measures that prevent lock-ins

The strong focus on technical flood protection that dominated the last century is 

often considered to have caused a ‘lock-in’ (Huitema and Meijerink 2010; Wesselink 

et al. 2007; White 2013). A lock-in can be defined as a situation in which sub-optimal 

solutions persist because they have materialized in the physical as well as social 

environment; lock-ins result from ‘path dependence’ which means that the flexibility 

of a system is limited by how a system developed in the past (Martin and Simmie 

2008; Couch, Sykes and Börstinghaus 2011). In the past, a flood control approach was 

often chosen because it gave room for developments and hence brought prosperity 

(Huitema and Meijerink 2010). Today, the disadvantages are recognized: traditional 

flood control is expensive, in several places economically infeasible, disadvantageous 

for nature and, above all, increased vulnerability because development in the 

hinterland took place without any restrictions (Hartmann and Jüpner 2013; Vis et al. 

2003; Liao 2014). Nonetheless, stepping over to a different approach is extremely 

difficult because flood control has ‘materialized’ in terms of physical artefacts such 

as dikes, dams and sluices as well as social constructs such as water institutions 

(Huitema and Meijerink, 2008; Wesselink et al. 2007). 

According to Walker et al. (2004), the goal of managing resilience should 

be to ‘successfully avoid crossing into an undesirable system regime, or succeed in 

crossing back to a desirable one’. In other words, it is about preventing or getting 

out of lock-in situations. This does not mean that a resilience strategy in flood 

risk management will not include large scale infrastructure anymore. Large scale 

infrastructure will always remain important to withstand flood events (Restemeyer 

et al. 2015). However, next to this, it is important to reduce the vulnerability of the 

physical and social environment to be prepared for a potential flood (Liao 2014). This 
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shift is partly already visible in flood risk management, which has developed from a 

rather sectoral policy field to a more holistic risk management, targeted at reducing 

not only the probability, but also the consequences of flooding (Meijerink and Dicke 

2008, White 2010). 

Breaking free from the current lock-in would mean adjusting the physical 

environment, for instance adapting existing buildings through wet- or dry-proofing 

or adjusting land-uses by the means of spatial planning (White 2010). Creating 

more space for water can also be a means to reduce the probability of flooding, for 

instance by giving more room for the river, which offers benefits for flood protection, 

nature development and recreational purposes (Vis et al. 2003). Vulnerability of 

the hinterland can further be reduced through risk communication and disaster 

management (O’Sullivan et al. 2012; Smith 2013). Because these measures are either 

easily reversible or offer multiple benefits, they are less path-dependent than dikes, 

dams or sluices. They can therefore be useful measures to prevent or move out of  

a lock-in (Liao 2014). 

In summary, all three points are about fostering resilience by making long-

term water policies that are capable of dealing with change and uncertainty. The 

first is about the governance process in which the strategy-making takes place;  

the second is about the flexibility of strategies and the third is about measures  

and hence the actual content of the policy. Together they address the key questions 

subject to every planning process, namely what to do, how to do it and whom 

to involve. Each condition implies a shift for flood risk management, particularly 

for a country like the Netherlands known for its technocratic culture (Lintsen 

2002; Wesselink et al. 2007; van den Brink, 2010). From a rather centralized and 

hierarchical management to a governance process based on collaboration and 

learning; from large scale interventions like the Delta Works to flexible strategies 

and plans, and from a focus on technical engineering measures to a more holistic risk 

management. By exploring the case of the Dutch Delta Programme, we will examine 

to what extent these points have already landed in practice and how Dutch policy-

makers attempt to develop a more adaptive approach. 

3.3  Case introduction and methodology

The Delta Programme is a national policy programme in the Netherlands set up to 

advice the national government on how to ensure flood protection and freshwater 

supply until 2100. It was established in 2010, based on the advice of the so-called  

Delta Commission. It is a follow-up of the historical first Delta Programme 

CHAPTER 3  BETWEEN ADAPTABILITY AND THE URGE TO CONTROL



70

established after the flood disaster of 1953, which made the Netherlands famous 

for their water-engineering skills manifested in the so-called Delta Works (van der 

Brugge, Rotmans, and Loorbach 2005). The Delta Commission, a diverse group of 

10 people with a scientific and/or political background in the field, was installed 

by the cabinet in 2007 because of increasing concerns about climate change 

(Deltacommissie 2008). Today, the Delta Programme is institutionally embedded 

in form of the “5 D’s”. The Delta Act ensures that there is a Delta Commissioner and 

a Delta Fund of 1 billion € per year (public funding, at least until 2028). The Delta 

Commissioner is a public servant at the top of the Delta Programme, who ensures 

that a Delta Programme report is published every year, reporting on the progress 

of the Delta Programme towards the cabinet and the general public. Besides, 

he is responsible for developing and implementing the so-called Delta Decisions 

which represent the main choices with respect to flood protection and freshwater 

supply until 2100. The Delta Decisions were prepared between 2010 and June 

2014. Currently, they are being incorporated into existing policy instruments, 

such as the National Water Plan and the Flood Protection Programme (in Dutch: 

Hoogwaterbeschermingsprogramma). Although the Delta Programme is a national 

programme, it was further substantiated in nine sub-programmes working on a 

specific topic (e.g. freshwater) or region (e.g. Wadden). The Delta Programme can 

therefore be seen as an overarching organization bundling resources and people 

working on water policy in the Netherlands.

To gain insights into the policy process and how the involved policy-makers 

defined and operationalized an adaptive approach, we studied the interaction 

between the national and regional level in depth by zooming in to one regional 

sub-programme. Rijnmond-Drechtsteden was selected as it is the most urbanised 

sub-programme comprising 1.6 million inhabitants and the city and harbour of 

Rotterdam with internationally economic significance (see Figure 3.1). Sea and rivers 

meet in this region, hence the sub-programme focused on tidal as well as fluvial 

flooding2. 

 We applied a mixed-method approach consisting of policy document 

analysis, in-depth interviews with key actors, and participatory observation. The aim 

of the policy document analysis was to improve our understanding of the general 

governance process of the Delta Programme, the principles of the ADM approach, 

and the developed strategies and measures. For this purpose, we examined the 

guideline for implementing ADM and yearly progress reports from the national Delta 

Programme as well as the regional sub-programme (for an overview see Appendix 
 
2) Pluvial flooding and how to deal with it in cities was part of the sub-programme ‘new urban developments and 

restructuring’.  
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Figure 3.1: The Rijnmond-Drechtsteden region in the Netherlands, including the flood barriers in the area 
(designed by author).

A). We chose to study these policy documents as they were produced by the policy-

makers themselves, presenting the results of the preceding negotiation processes. 

Policy documents can therefore be seen as ‘social facts’ (Atkinson and Coffey 1997: 

47). However, policy documents might spare information or only present the ‘bright 

side’ of the story (Bowen 2009). We therefore also included voices ‘outside’ of the 

Delta Programme into our analysis, by searching for critiques in professional journals 

(e.g. Cobouw 2015/10/03, De Ingenieur 2014/09/10), on websites and so-called 

‘grey documents’ from interest groups (e.g. LTO Website 2014/09/17, WNF 2012). 

Moreover, we triangulated the document analysis with interviews and participatory 

observation.  

The interviews gave us insights about the story ‘untold’ in the policy 

documents, namely how collaboration with governmental and non-governmental 

actors was perceived and which problems occurred when putting the ADM approach 

into practice. We held ten interviews with key stakeholders from the national as 

well as regional level. These stakeholders were either selected due to their direct 

involvement in the ADM process or their central position in the governance structure 

(see Table 3.1). The semi-structured interview guide comprised questions about their 

understanding of the ADM concept, the application of ADM and the governance 

process of the Delta Programme.
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Interviewee Choice for interviewee  Type Date

Delta Staff member ‘founder’ of the ADM approach, responsible  Face-to-face 20-01-2014 
 for ADM on national level 
External Advisor assisting regional sub-programmes in  Face-to-face 21-03-2014 
 applying ADM 
Programme Director  general overview as Programme Director Face-to-face 06-12-2013
Rijnmond-Drechtsteden  
Programme team member responsible for ADM in early phase Face-to-face 21-02-2014 
Rijnmond-Drechtsteden  
Programme team member responsible for ADM in closing phase Face-to-face 21-02-2014
Rijnmond-Drechtsteden  
Programme team member involved with ADM by writing the final advice Face-to-face 16-05-2014 
Rijnmond-Drechtsteden  
Programme team member  involved with ADM by writing the final advice Face-to-face 16-05-2014
Rijnmond-Drechtsteden  
Programme team member  involved with ADM by building the evidence Face-to-face 02-07-2014
Rijnmond-Drechtsteden  base for strategies 
Head of Advisory Committee  General overview as Head of Advisory  Face-to-face 14-05-2014
Rijnmond-Drechtsteden Committee  
Head of Scientific  General Overview as Head of Scientific Phone 19-05-2014 
Reflection Group  Reflection Group 
Rijnmond-Drechtsteden   
  

Table 3.1: List of interviewees.

The aim of the participatory observations was to experience the translation 

process first hand and to contextualise the stories of the interviewees. For that 

purpose, we attended two of the yearly organised National Delta Congresses (2013 

in Utrecht and 2014 in Amersfoort), a symposium on Adaptive Delta Management 

(June 2013 in Enschede) and two lectures given by national Delta Staff members in 

Groningen (in 2013 and 2014). Furthermore, we participated in several meetings from 

the regional programme team between December 2013 and June 2014. This time 

period was chosen because it was the final phase of the regional programme team, 

where they had to develop a preferred strategy explicitly linked to ADM. 

The collected data (policy documents, observation protocols and interview 

transcripts) was analysed with Atlas.TI, a computer programme for qualitative 

data analysis. We used deductive and inductive codes to mark all text passages 

fitting under the umbrella of the three conditions for making long-term, adaptive 

water policies defined in Section 2. Together, they show how the Delta Programme 

operationalised an adaptive approach, with the inductive codes showing specific 

ideas coming forth from the Delta Programme. Within these marked text passages, 

we were looking for reoccurring themes and representative quotes, which finally 

brought us to the results as presented in Sections 4-6. To validate our findings, we 

presented our results to the regional programme team in May 2014. 
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3.4  The Dutch Delta Programme – an agile governance process?

Steering capacity

The Delta Programme has a high steering capacity through a strong institutional 

embedding also referred to as “the 5 D’s”: the Delta Act, Delta Fund, Delta 

Programme reports, Delta Decisions and Delta Commissioner (see Section 3). 

In particular, the creation of a new temporary figure in the political landscape 

of the Netherlands, the Delta Commissioner, shows how high water is put onto 

the political agenda (van Twist et al. 2013). In Dutch history, commissioners have 

only been installed if a topic deserved special attention (ibid). Appointed by the 

government in 2010 for seven years, he is particularly responsible for involving 

all relevant parties and guaranteeing the coherence of the developed strategies. 

The Delta Commissioner interacts closely with the ministers of Infrastructure and 

Environment and Economic Affairs and may even be the spokesman in the Cabinet 

and the House of Parliament, if the minister of Infrastructure and Environment asks 

him to do so. The Delta Programme therefore has the power to bring about change. 

The Delta Programme incorporated the multi-level idea; policy-making 

simultaneously took place on the national and the regional level. Figure 3.2 shows 

the structure of the Delta Programme and the interaction between the national level 

and the regional level with the example of the regional sub-programme Rijnmond-

Drechtsteden. This governance set-up followed directly from an advice of a national 

commission concerning infrastructure projects (Commissie Elverding 2008). 

The national level, consisting of the Delta Commissioner and his Delta Staff 

(around 10 people mainly recruited from ministries2), primarily determined the 

process by defining deliverables for each year. The sub-programmes were asked to 

carry out a problem analysis in the first year, develop ‘possible strategies’ (in Dutch: 

‘mogelijke strategieën’) in the second year, elaborate ‘promising strategies’ (in Dutch: 

‘kansrijke strategieën’) in the third year and choose a ‘preferred strategy’ (in Dutch: 

‘voorkeurstrategie’) during the fourth year. The preferred strategy formed the final 

advice for the Delta Decisions in 2015. 

The actual content of the strategies, however, was developed by the core 

working group on the regional level: the ‘programme team’ consisting of around  

25 people3 mainly from ministries, provinces, municipalities and water boards. The 

developed strategies gained their political legitimacy through the regional ‘steering 

committee’, comprising seven political representatives from all levels, ranging from 
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Figure 3.2: Structure of Delta Programme and regional sub-programme Rijnmond-Drechtsteden (modified 
from Vreugdenhil & Wijermans, 2012).

the mayor of Rotterdam and local aldermen to representatives from the ministry 

Infrastructure and Environment. They officially approved the plans and strategies 

developed within the sub-programme. 

The parallel policy-making process stimulated a ‘joint-fact finding phase’, 

in which a variety of stakeholders from different backgrounds (i.e. professionals 

and academics from different disciplines such as water management, planning and 

agriculture) and different levels (national, regional, local) were brought together to 

discuss the issues at stake. That way, the Delta Programme tried to find new ideas 

and integrated solutions tailor-made for and broadly accepted by the region.

Nevertheless, the Delta Programme remained overall rather government and 

expert-driven. As van Buuren (2013) already concluded, the Delta Programme relied 

strongly on expert knowledge from the water domain with little involvement of local 

stakeholders and citizens . Non-governmental stakeholders were only represented 

in form of an Advisory Committee. The Advisory Committee consisted of eleven 

persons from social organisations, each representing a different interest such as 

nature, agriculture or shipping. Regarding their role in the strategy-making process 

the chairman of the Advisory Committee stated: 

A drawback from the Delta Programme is that the consultation structure is limited to 

governments. I find the advisory boards too weak. You should give social organisations 

a clearer place; then you share responsibilities for decision-making. Now, they are 

often a bit too far away from the process.
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Businesses and citizens did not have a formal role in the strategy-making process.  

As such it still resembles a more technocratic approach to water management.  

An explanation can be that providing ‘dry feet’ is part of the Dutch constitution;  

the government therefore feels high responsibility. It bears the risk though that 

public authorities remain caught in their old patterns, generating less innovative 

solutions and new insights than needed. On the other hand, the Delta Programme 

was also actively searching for new insights outside the public realm. 

Capacity to adjust based on new insights

Knowledge generation stood central in the Delta Programme, resulting in a close 

interaction between knowledge institutes and policy-makers. For example, the 

Delta Programme was closely interacting with the national research programme 

‘Knowledge for Climate’ (in Dutch: ‘Kennis voor Klimaat’), in which various universities 

and research institutes were exploring solutions for making the Netherlands climate 

proof. Moreover, all sub-programmes were asked to formulate particular research 

questions, which would then be answered by research institutes hired by the Delta 

Staff. Rijnmond-Drechtsteden also had a Scientific Reflection Group as a consultation 

board for the programme team. The Scientific Reflection Group consisted of twelve 

professors and researchers from various universities; they were frequently consulted 

by the programme team. Moreover, the Delta Programme created the Top Sector 

Water – a collaboration of the Dutch government, business companies as well as 

research institutes working on innovative water technologies. 

Still, the capacity to adjust based on new insights remained rather 

underdeveloped in the governance process of the Delta Programme. The ‘Delta 

Decisions’ were developed in a rather linear filtering process. It is not clear what 

will happen if the underlying assumptions change. Only the most recent Delta 

Programme makes clear that the national level will take a lead in setting up a 

monitoring system in the future; it aims at connecting to other running policy 

programmes (Delta Programme, 2014). Whether this future programme will 

establish the necessary linkages between monitoring on the one hand and learning 

from the monitoring results on the other (eventually leading to policy adjustment) 

remains to be seen. A clear strategy for establishing these feedback moments is at 

least not visible in the governance process; to what extent the strategies are still 

flexible can be evaluated by taking a closer look at the ADM approach.

CHAPTER 3  BETWEEN ADAPTABILITY AND THE URGE TO CONTROL



76

3.5  ADM – making flexible strategies

National ADM principles

The Delta Programme (2010: 68) acknowledges that knowledge about the future 

is by definition incomplete, but uncertainty ‘can be made manageable’. For this 

purpose, the ADM approach was developed.  According to the Delta Programme 

report (2012: 45), ADM ‘means doing what is necessary, neither too much nor too 

little, while not ruling out future options’. 

For applying ADM, the national staff supported the regional level with an 

implementation guideline (Handreiking Adaptief Deltamanagement 2012) as well as 

personnel. Two external advisors from private companies could be hired by the  

sub-programmes to help them putting ADM into practice, one of which also wrote 

the implementation guideline. The national level stimulated and facilitated ADM 

in the sub-programmes, but they did not dictate anything. As one of the external 

advisors said: ‘There was a guideline, they [the sub-programmes] could hire people  

like me, but in principle they had to do it themselves’. 

Because the Delta Programme was closely cooperating with the policy-

makers and scientists from England and the Netherlands that developed the idea  

of adaptation pathways, the ADM implementation guideline suggests working with 

scenarios, tipping points and adaptation pathways. Based on scenarios for climate 

change (from the Royal Netherlands Meteorological Institute) and socio-economic 

development from 2006 (from the Netherlands Assessment Agencies), four futures 

were chosen, the so-called Delta Scenarios, that either assume rapid or moderate 

climate change, socio-economic growth or socio-economic decline. It was a 

conscious choice to work with the four most plausible scenarios, although further-

reaching scenarios were considered, as a Delta Staff member explains: ‘It is a policy 

choice not to prepare for very extreme or worst cases. We designed the strategies 

for plausible futures. The strategies that were finally selected were tested for more 

extreme scenarios.’   

The ADM implementation guideline demands that strategies should 

be ‘robust’ and ‘flexible’ at the same time. According to a Delta Staff member, 

robustness means that a strategy works in all plausible futures (the Delta Scenarios), 

whereas flexibility means that – depending on the contextual circumstances – you 

can cut one strategy off and switch to another one. Identifying tipping points and 

making adaptation pathways, hence ordering various possible measures in time, was 

supposed to help finding robust and flexible strategies. For being flexible, however, 

you need to know when to take action or change course, hence when a tipping 
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point is reached. It presumes that you keep track of external developments as well 

as effects of certain measures, for example through monitoring. Such a monitoring 

system is still lacking though. The difficulty lies in finding appropriate parameters.  

A Delta Staff member responsible for ADM gave an example: 

You need a parameter that you can keep track of and that shows you on time: now 

we really have to do something in addition to what we have decided on earlier. That 

works perfectly for sea level rise; the Netherlands, however, does not only have to deal 

with sea level rise, but also with river discharge.

River discharge however, conversely to sea level rise, can gradually rise for a certain 

period and at some point be very little again. It can go up and down without 

a certain pattern. In practice, identifying climate indications from discharge 

monitoring is perceived as a nearly impossible task as variability is large. The 

Delta Programme therefore chose to assume a fixed river discharge. They plan 

for accommodating 17000m3/s in 2050 and 18000m3/s in 2100. The Delta Staff 

member responsible for ADM recognizes that this goes against the idea of flexibility: 

‘It is kind of contradictory, because you actually say that, well, that you cannot rely 

on monitoring so you base your decisions on ‘artificially fixed’ worst case future 

conditions.’

Practice therefore reveals an interesting paradox intrinsic to working with 

tipping points and adaptation pathways. It assumes that we can actually know 

tipping points beforehand, or at least recognize them when they are reached. 

The difficulty of finding appropriate parameters, illustrated with the example of 

river discharge, shows the limits of our foresight capabilities though. While some 

indicators such as sea level rise can be tackled, others (e.g. river discharge) cannot. 

Choosing a fixed value in the end resembles more a ‘predict and control’ than an 

adaptive approach. 

 

Rijnmond-Drechtsteden: Working with scenarios, tipping points and adaptation 

pathways

 

The regional sub-programme Rijnmond-Drechtsteden also experienced other 

difficulties in practice. Working with scenarios, for example, is easier said than done. 

The external advisor helping the sub-programmes with ADM said: 

 

CHAPTER 3  BETWEEN ADAPTABILITY AND THE URGE TO CONTROL



78

Thinking in four scenarios was too difficult for people. That went completely different in 

practice than we thought. They actually only worked out the ‘steam’ scenario, because 

it is the worst case. And what then often happened is that they also made a sensitivity 

analysis for the ‘rest’ scenario. That seemed to be cognitively feasible for people.

Rijnmond-Drechtsteden was a sub-programme that actively worked with all four 

scenarios; they first translated the more general Delta Scenarios to the regional 

context (see Deltaprogramma Rijnmond-Drechtsteden, 2011). But also in this sub-

programme the effectiveness of strategies was only calculated for two scenarios 

(‘steam’ and ‘rest’) and the worst-case scenario (‘steam’) was considered to be the 

most important one. Interestingly, they came to the conclusion that the scenario 

actually does not matter too much. Whatever scenario it will be, today’s system of 

dikes and storm surge barriers can cope with it: improvements are necessary, but no 

radical changes are required (Deltaprogramma Rijnmond-Drechtsteden, 2014). Obviously, 

this also had to do with the conscious choice of preparing not for the most extreme 

scenarios on the national level.

The conclusion that radical changes in the water system are not required 

also made it difficult for them to identify tipping points and visualize adaptation 

pathways. One member of the programme team responsible for ADM explained:

We were very much searching for tipping points: moments that a strategy does not 

work anymore and that you really have to step over to another one. Our conclusion 

was that we do not have those moments in time. Then ADM gets much simpler, 

because that means that, with heavy climate scenarios, you do things earlier than with 

light climate scenarios. So it is more about spreading measures in time than that there 

are moments where you say, “Oh, now we really have to step over to another strategy”.

The general strategy until 2100 therefore seems rather determined, leaving little 

room for adjustments along the way (see Figure 3.3). The only option mentioned 

is the adjustment of the discharge distribution, which would imply reconsidering 

by how much dikes need to be strengthened. Although not clear from the figure, 

they consider it to be adaptive in that sense that they will do more or less of each 

measure depending on climate and socio-economic developments. How this will be

evaluated, however, is not clear. The programme director adds another interesting 

point: 
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Figure 3.3: Adaptation pathway developed in the regional sub-programme RD (translated from 
Deltaprogramma Rijmond-Drechtsteden, 2014).

If there are two options to create extra storage capacity in an area and there is 

now the willingness to invest in them, then it is also better to do it now, even if the 

measures are only necessary after 2050. Hence, this [points at the ADM scheme] is 

of course nice, but the political reality is often different, and the political reality is in 

general more determining.

Working with scenarios, tipping points and adaptation pathways is therefore not 

only rather complex; issues like power and money also make policy-making much 

less rational than the abstract idea of adaptation pathways suggests. Similarly, van 

Buuren and van Popering-Verkerk (2014) already concluded that the Delta Scenarios 

miss out the governance aspect, namely what the role of the state, market and 

civil society under different contextual conditions would be. Still, the developed 

adaptation pathway also shows measures that fit more into a resilience paradigm 

(e.g. ‘create more room for the river’). To what extent a lock-in is avoided will be 

discussed in the next section.
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3.6  Preventing lock-ins?

National guideline: avoiding ‘lock-ins’ and ‘lock-outs’ wherever possible

Avoiding ‘lock-ins’ and ‘lock-outs’ is explicitly mentioned in the ADM guideline 

(Handreiking Adaptief Deltamanagement 2012: 4): 

Thinking about the first decision and possible follow-up decisions in the long run is 

important to be prepared on time for the long term challenges regarding water safety 

and freshwater supply. Being able to adjust flexibly to changing social and climate 

conditions is necessary to prevent so-called lock-in and lock-out situations.

Lock-in and lock-out situations refer both to situations where decisions made 

in the past can compromise the adaptive capacity of a region in the long run; they 

only have a different origin. A lock-in is explained as a situation in which investments 

in flood defences attract more socio-economic activities behind the dike and 

therefore increases the need to protect the area even more. In a lock-out situation, 

socio-economic developments happen in the first place, for example next to the 

river, which ‘locks-out’ the option of creating more room for the river. 

In the filtering process, strategies were scored on meeting the targets for 

water safety and freshwater, but also in terms of their effects for e.g. nature and 

shipping. Evaluation exercises were based on cost-benefit analyses and expert 

judgement. Regarding lock-ins and lock-outs the ADM guideline states that they 

do not always have to be prevented: ‘It can be a justified decision if the choice is 

economically viable and made consciously’ (Handreiking Adaptief Deltamanagement 

2012: 6). Because most of the developments in the Netherlands took place without 

taking the possibility of a flood event into account, they consider the potential for 

more spatial measures as limited and only promising for a few areas (Handreiking 

Adaptief Deltamanagement 2012). Avoiding lock-ins was hence an intention, but 

already slightly undermined on the national level.

Rijnmond-Drechtsteden’s preferred strategy: focus on prevention, but gradual 

adjustment

In Rijnmond-Drechtsteden the filtering process from possible to promising to a 

preferred strategy resulted in the conclusion that large-scale interventions, like for 

example a ring of weirs or a closed dam to the seaside still discussed in the phase of 
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possible strategies, are not required. This decision is contested. Interest groups,  

such as a group of engineers and the Agricultural and Horticultural Organization  

(in Dutch: Land- en Tuinbouworganisatie) argue that closing the sea with a sluice 

would increase flood protection levels, lower costs and create an adequate 

freshwater buffer (De Ingenieur 2014/09/10; LTO Website 2014/09/17). On the  

other hand, nature organizations were in favour of opening the sea side to allow  

for more natural estuarine dynamics (WNF 2012). 

In that sense, the sub-programme’s choice for maintaining and improving 

the existing system can be seen as a middle course. In their perspective, the 

preferred strategy is ‘robust’ because it can cope with the predictions of the most 

extreme scenario (‘steam’). Furthermore, they claim it is ‘flexible’ because it does not 

require large-scale measures, but only gradual adjustments of the existing system 

(Deltaprogramma Rijnmond-Drechtsteden, 2014). Although this fits within the logic of 

how the Delta Staff defines ‘robustness’ and ‘flexibility’, it does not necessarily lead  

to an increased adaptive capacity behind the dike line.  

This is because the extra measures needed for gradual adjustment are mainly 

about reducing the probability of flooding, i.e. dike heightening, first optimisation 

and eventually replacement of storm surge barriers. Making more room for the river, 

rather prominent in the adaptation pathway, is actually only thought of as effective 

in one part of the region, to the east of the Island of Dordrecht. Reducing the 

consequences of flooding through flood-adapted building and evacuation measures 

is only considered to be promising in the few unembanked areas (e.g. Stadshavens  

in Rotterdam) and the Island of Dordrecht, because most of the region lies below sea 

level and would be flooded quickly. 

Dordrecht is a special case in that respect: it follows a more integrated 

approach, although most of the island is protected by a dike ring. Parts of the dike 

ring, however, are difficult to improve because the dikes are too close to historic 

buildings. Dordrecht therefore already started to search for alternative solutions 

previous to the Delta Programme, bringing forward the idea of a ‘multi-layer safety 

approach’ that combines preventive measures with spatial planning and evacuation 

measures (van Herk et al. 2011). 

Although only exemptions in a predominantly preventive strategy, Rijnmond-

Drechtsteden strongly emphasizes the integration of water management and spatial 

planning, much more than other sub-programmes do. Nevertheless, they start 

reasoning from dikes. As they say in their final advice: ‘We see every dike as a spatial 

concept and an opportunity to integrate the dike better into its spatial surrounding.’ 

The integration of water management and spatial planning therefore mainly gets 

down to a better integration of dikes into the landscape: for example, by building 
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‘strong urban dikes’ that are in that sense multifunctional that they can incorporate 

parking lots or shops. It is less about making the landscape resilient, so that a flood 

event can occur without causing too much damage. Similarly, Van Buuren and 

Teisman (2014) have already concluded that the integration of water management 

and spatial planning is not yet sufficient and requires more attention in the future. 

Communication about flood risks and evacuation possibilities towards citizens 

is barely addressed in the preferred strategy. This seems to be intrinsic to all sub-

programmes as the parliamentary commission evaluating the Delta Programme in 

2015  pointed out: it remains unclear if flood risks and evacuation possibilities should 

be communicated to citizens, and if so how (Letter to the minister of Infrastructure 

and Environment by the parliamentary commission, kamerstuk 34 300 J, no. 4). The 

urgency of this question increases in the light of a recent national survey highlighting 

that the majority of Dutch citizens (57%) feels insufficiently informed about flood 

risks, although they trust the government to prevent flooding (IPSOS 2016).  

Overall, the preferred strategy still reflects the belief that they are able to 

control flooding. In case of technical failure or a flood event overtopping the dike 

line the hinterland remains vulnerable. Adaptability then gets limited to the idea of 

gradual adjustments instead of being able to deal with unexpected events.

3.7  Reflections and conclusions

The paper started out with arguing that fostering flood resilience requires a 

new type of strategic policy-making which considers the long run to enable a 

transformation. At the same time, it should be adaptive to deal with uncertainties 

and changing circumstances. To clarify how to make long-term water policies 

more adaptive in an applied sense, the paper has put forward three theoretically 

defined conditions that can be used to evaluate current governance practices: 1) an 

agile governance process, 2) making flexible strategies and plans and 3) prioritising 

measures that prevent lock-ins.  

Comparing the Delta Programme and its ADM approach to these three 

theoretically defined conditions reveals certain tensions though. The main dilemma 

seems to be between the desire for adaptability and the urge to control. On the one 

hand, the Delta Programme shows signs of an integrated and adaptive approach 

to deal with uncertainties. A vast policy programme was set up, which  improved 

linkages and information flows between different governmental bodies and levels. 

Besides, the Delta Programme was actively searching for new insights outside the 

public realm, in particular through a strong interaction with research. One of the 
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results was the ‘Adaptive Delta Management’ approach using scenarios, tipping 

points and adaptation pathways to make strategies more ‘robust’ and ‘flexible’.  

Moreover, policy-makers were very aware of possible ‘lock-ins’, acknowledging 

spatial and evacuation measures next to preventive measures.

On the other hand, the governance process remained mainly government- 

and expert-driven, which limits the extent of social learning to a specific part of the 

social system. Also the adaptability of the ADM approach can be questioned, when 

a monitoring system is missing and strategies are designed on the basis of fixed 

parameters instead.  In the case of Rijnmond-Drechtsteden, this led to a preferred 

strategy in which adaptability mainly gets down to gradual adjustments of certain 

measures, in particular dike strengthening. Overall, the dominance of governmental 

authorities, the linear process of filtering strategies, and choosing fixed parameters 

for designing strategies still show the struggle of making uncertainties ‘manageable’. 

More critically speaking, this shows the persistent urge to ‘predict and control’ 

in Dutch water management; an outcome of centuries of technocratic-inspired 

policies. 

To overcome this dilemma, we suggest a stronger focus on monitoring  

and learning. A clear monitoring system, evaluating existing practices as well as 

external developments, is still missing at the moment. However, in the current  

logic of the Delta Programme a monitoring system is needed to identify moments  

when to adjust strategies and decisions. Checking the underlying assumptions of  

the Delta Programme with the regular update of existing policy instruments –  

as planned at the moment – seems only a beginning. A stronger institutionalisation 

of a monitoring system, defining what to monitor, with whom to discuss the results 

and when to take action, is needed. Particularly, because more radical changes  

might be necessary in the future. Institutionalising monitoring and learning on the 

one hand increases the adaptability of the current strategies; on the other hand,  

it gives the government an opportunity to remain in control, as it would clearly be  

a governmental task. 

Nonetheless, social learning should also be understood in a broader sense. 

Increasing the adaptive capacity of society asks for a more active engagement 

with local stakeholders and citizens. Risk communication is necessary to create 

more awareness and gain support for spatial as well as evacuation measures. 

Furthermore, it is highly recommendable to make better use of local knowledge and 

local capacities. Through this, measures will better suit the local context and, more 

importantly in the long run, local stakeholders will feel more ownership when it 

comes to flood risk management. 

Based on the empirical reflection of the Dutch case, we can also draw some 
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general lessons for planning and policy research as well as practice. First, to facilitate 

an agile governance process it is crucial to think about ways to embed learning and 

monitoring in the policy process before starting to develop strategies. Cundill and 

Fabricius (2009) have already emphasised ‘collaborative monitoring’ as a means to 

deal with uncertainty in environmental management; however, more research is 

needed to substantiate the details of such an approach. 

Second, the case gives some interesting insights about techniques and 

tools to make strategies more flexible. Adaptation pathways and tipping points 

as suggested by various authors (Reeder and Ranger 2011; Walker, Haasnoot, and 

Kwakkel 2013; Haasnoot et al. 2013) are useful to think about the long run, but are 

rather complex and abstract for strategic policy-making on a national and regional 

level. Developing adaptation pathways on a local scale seems more feasible, because 

then specific measures can be discussed in depth and better embedded into the 

physical, social and political reality. 

Third, the case shows how difficult it is to prioritise measures that prevent 

lock-ins when the system is already caught in a lock-in. The integration of flood 

defence infrastructure into a broader urban planning agenda, increasing flood 

protection and spatial quality at the same time, is a valuable approach as it creates 

multiple gains. However, it does not really overcome the lock-in situation. Policy-

makers so far seem to have little evidence base to choose for a more radical 

adaptation of the physical and social environment. As Liao (2014, 745) already 

concluded, this seems to be “not a question of possibility but of choice”. We 

recommend building a bigger knowledge base, based on small-scale projects and 

experiments (Folke et al. 2010; Liao 2014; Pahl-Wostl 2006). 

Overall, the Dutch case shows how much the institutional context matters. 

Because flood risk management is a public responsibility in the Netherlands, even 

laid down in the constitution, the state needs to guarantee protection and justify 

money allocations. As the existing protection system is already highly advanced 

and no disastrous flood happened since 1953, it seems logical to continue with 

this path. It therefore raises the question: how realistic is resilience thinking under 

such conditions? The Adaptive Delta Management approach shows that the Dutch 

interpret ‘adaptability’ in their own way – with a strong reliance on governments, 

experts, techniques and tools. Thereby, they build upon their past. This has the 

advantage that they continue with what they are good at and which has grown 

for centuries. On the contrary, there is the risk that they might be caught in old 

patterns, paying too little attention to increasing the adaptive capacity on land. 

For further research it therefore seems interesting to explore how the adaptability 

discourse unfolds in other (national) contexts, and which conditions and policy 
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arrangements are advantageous or disadvantageous for applying a resilience 

approach. Clearly, putting resilience and adaptability from theory into practice still 

remains a key challenge for the future.    
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Appendix: Overview policy documents

Document name access date pages

The 2011 Delta Programme, Working on the delta -   Public Sep 2010 102 
Investing in a safe and attractive Netherlands, now and in the future 
The 2012 Delta Programme, Working on the delta –   Public Sep 2011 82 
Acting today, planning for tomorrow 
The 2013 Delta Programme, Working on the delta –   Public Sep 2012 118 
The road towards the Delta Decisions 
The 2014 Delta Programme, Working on the delta –   Public Sep 2013 129 
Promising solutions for tasking and ambitions 
The 2015 Delta Programme, Working on the delta –  Public Sep 2014 175 
The decisions to keep the Netherlands safe and liveable 
Handreiking Adaptief Delta Management unpublished,  Aug 2012 102 
 accessed via  
 archive 
Deltaprogramma 2012 Probleemanalyse Rijnmond-Drechtsteden Public Sep 2011 32
Regionale Deltascenario’s Rijnmond Drechtsteden Public Dec 2011 90
Deltaprogramma 2013 Probleemanalyse Rijnmond-Drechtsteden Public Sep 2012 56
Verkenning mogelijke strategieën voor Rijnmond-Drechtsteden  Public Aug 2012 70
Kansrijke strategieën voor Rijnmond-Drechtsteden Public Jun 2013 112
Advies Deltaprogramma Rijnmond-Drechtsteden Public Jun 2014 42

CHAPTER 3  BETWEEN ADAPTABILITY AND THE URGE TO CONTROL



92

Chapter 4 
Decentralised 
implementation of flood 
resilience measures – 
a blessing or a curse? 
Lessons from the 
Thames Estuary 2100 
Plan and the Royal Docks 
regeneration 

* This paper has been submitted to an international peer-reviewed journal. ~



93

Abstract
This paper presents a case study on the implementation of the Thames Estuary 

2100 Plan in the Royal Docks, a regeneration project in the East of London. On 

paper, the Thames Estuary 2100 Plan advances the shift from traditional flood 

control to flood resilience, because of its long-term horizon, estuary-wide 

approach and its emphasis on floodplain management. In practice, however, we 

identify three frictions between vision and reality: a lack of local ownership of the 

plan, a lack of clear guidance for floodplain management, and limited capacities 

with local authority. These frictions suggest an ongoing ‘public-public divide’ in 

decentralized governance. 

Keywords: flood risk management, spatial planning, governance, 

decentralisation, UK, Thames Estuary 2100 Plan 

4.1  Introduction

The Thames Estuary 2100 Plan (TE2100 Plan) is a novelty in English flood risk 

management, with its attempt to manage tidal flood risk in the Greater London  

Region until 2100. In the literature, the plan is praised for its innovative metho-

dological approach, creating an ‘adaptable plan’, using advanced economic analysis 

methods to evaluate different management options, and pushing forward resilience-

building floodplain measures instead of rushing to new engineering works (Jeuken 

and Reeder, 2011; Ranger and Reeder, n/a; Penning-Rowsell et al., 2013; Lavery and 

Donavan, 2005). The TE2100 Plan proposes proactive spatial planning to keep flood 

risk in London low, as the city is expanding into its floodplains (Lavery and Donovan, 

2005). While the plan gained much attention from academics and policy-makers 

during its development phase (from 2002-2012), there has not yet been a public 

or academic evaluation of its actual implementation and usage in practice. Such a 

‘reality check’ is important, as there can be a difference between ‘policy-on-paper’ 

and ‘policy-in-practice’ (Pressman and Wildavsky, 1973; Hupe and Hill, 2015; Nielsen 

et al., 2013), in particular when an ambiguous term like resilience is involved (White 

and O’Hare, 2014; Hutter and Kuhlicke, 2013). 

The TE2100 Plan is one of the first strategic plans that explicitly aims at 

fostering flood resilience. As it was developed from 2002 onwards and enacted 
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in 2012, there are potentially many lessons to be learned from its implementation 

process up to now. The importance of a governance perspective on how to 

successfully implement flood resilience measures has been highlighted before 

(Driessen et al., 2016), but so far most academic articles specifically deal with the 

‘public-private divide’ (Meijerink and Dicke, 2008; Handmer, 2008; Loucks et al., 

2008; Mees et al., 2012). Yet, there is also a recognizable ‘shift within the state’ 

(Meijerink and Dicke, 2008), from a more centralized organisation of flood risk 

management towards a decentralized organisation. So far, this ‘public-public divide’ 

has received little attention in the flood resilience debate. 

The TE2100 Plan is an ideal case study, as there is a general shift in England of 

devolving responsibilities to the local level with the Localism Act of 2011 (Clarke and 

Cochrane, 2013; Begg et al., 2015; Eagle et al., 2017). The English context potentially 

enables the implementation of flood resilience measures, as England has a long-

standing tradition of dividing flood risk management responsibilities among a variety 

of stakeholders, in addition to a discretionary planning system that allows for more 

flexible and tailor-made approaches (Johnson and Priest, 2008; Wiering et al., 2015; 

van den Hurk et al., 2014). By studying the implementation of the TE2100 policies to 

the case of the London Borough of Newham (LBN) and the Royal Docks, we analyse 

how, and under what conditions, this strategic plan is implemented at the local level. 

We will study specifically how devolving governmental responsibilities impact the 

implementation of flood resilience measures.

For this purpose, the paper starts with explaining the flood resilience concept 

and related implementation challenges. Subsequently, the TE2100 Plan is placed into 

the context of English flood risk management, discretionary planning and the turn 

towards localism, discussing to what extent it might enable the implementation of 

flood resilience measures. After explaining our methodological approach, we present 

our results regarding the implementation process of flood resilience measures in the 

Royal Docks. Finally, we draw several lessons from the translation process of the 

TE2100 Plan, in particular with respect to the difficulties of devolving responsibilities 

for implementing resilience measures at the local level.

4.2  Flood resilience – an implementation challenge

Flood risk management is currently undergoing a ‘paradigm shift’ from traditional 

flood control towards flood resilience. Flood resilience represents a more holistic 

and risk-based approach in which the integration of spatial planning and water 

management stands central (White, 2010; Meijerink and Dicke, 2008; Tempels 
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and Hartmann, 2014). The key difference between a traditional flood control and 

a resilience approach is that there is not merely one single line of protection given 

by dikes, storm surge barriers and other flood defence infrastructure, but that also 

the hinterland is adapted in such a way that damage is kept to a minimum in case 

of flooding (Restemeyer et al., 2015). Flood defence measures (such as dikes, dams 

and sluices) are complemented with flood risk prevention (e.g. keeping vulnerable 

land-uses out of flood-prone areas, make more space for water), flood risk mitigation 

(adaptations to the built environment, e.g. flood-proofing houses), flood preparation 

and response (e.g. flood warning systems and evacuation plans) and flood recovery 

measures (e.g. flood insurance, reconstruction and rebuilding) (Hegger et al., 2016; 

Driessen et al., 2016). 

The reasons for focusing on resilience are manifold. A traditional flood 

defence approach is generally considered to have increased vulnerabilities in cities 

and regions by creating a ‘false sense of security’ and ecological losses (Plate, 

2001; Vogt, 2005; Wesselink et al., 2007; Giosan, 2014). A resilience approach, on 

the contrary, promises more safety (as the hinterland is adapted to flooding), 

better environmental effects (because of more natural estuarine dynamics, river 

restoration, and an increase in wetlands) and improved spatial quality (because 

water is integrated into urban/landscape design) (White, 2010; Vis et al., 2003, 

Hooijer et al., 2004; Liao, 2014). Intrinsic to a flood resilience approach is the ability 

to deal with the dynamics of society and nature by learning ‘to live with water’ 

instead of ‘fighting against the water’ (Restemeyer et al., 2015).        

In practice, however, flood resilience faces several implementation 

challenges. For the implementation of the TE2100 Plan, ‘multi-level’ and ‘multi-actor’ 

governance challenges are most relevant, or, in other words, the need for bridging 

the ‘public-private divide’ as well as the ‘public-public divide’. This is because the plan 

was mainly developed by a small group of people working at a more strategic level of 

the Environment Agency (EA), while its implementation depends on multiple actors 

on multiple levels (TE2100 Plan, 2012). 

The ‘public-private divide’ refers to the multitude of public and private actors 

that need to be involved in implementing flood resilience measures (Begg et al., 

2011; Kuhlicke and Steinführer, 2010; Nye et al., 2011; Restemeyer et al., 2015). The 

diversification of flood risk management measures does not only ask for a broadening 

of disciplines involved in flood risk management (e.g. water management, spatial 

planning, ecology, disaster management), but also the need to involve private 

stakeholders. Some flood resilience measures (e.g. flood-proofing individual houses) 

can only be implemented, or be effective, when citizens, developers and house-

owners are aware of flood risk, and are also capable and willing to take precautionary 
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measures. Flood-proofing individual houses, for example, can only be done together 

with developers and home-owners due to property rights. Flood warnings and 

evacuation plans, on the other hand, only work when citizens in flood-prone areas 

know what to do and where to go in case of an emergency. 

The ‘public-public divide’ refers to the several departments as well as multiple 

levels of government and governance that are involved in implementing flood 

resilience measures (Pahl-Wostl, 2009; Armitage, 2008). While the traditional flood 

control approach was mainly organized at a central level, flood resilience asks for 

a balance of large-scale flood defence infrastructure (usually organized centrally) 

and more tailor-made flood risk management measures (e.g. risk communication, 

adaptations to individual houses and buildings, evacuation plans) organized at a 

regional and local level. Consequently, there is a trend in flood risk management 

towards decentralisation, i.e. a devolution of responsibilities to the local level 

(Meijerink and Dicke, 2008; Begg et al., 2015; Davoudi and Madanipour, 2015). On 

the one hand, decentralisation is necessary for more locally tailor-made approaches 

(Begg et al., 2015; Wachinger et al, 2013; Walker et al., 2010). On the other hand, this 

trend also bears the risk that responsibilities are devolved to the local level without 

providing sufficient central support and guidance (Eagle et al., 2017; Begg et al., 2015; 

Clarke and Cochrane, 2015). Davoudi (2016) and Davoudi and Madanipour (2015) 

have also criticized this decentralization trend in the UK, stating that resilience is 

often used to mask hidden neoliberal agendas, which lead to budget cuts and an 

overburdening of the local level. 

The growing multiplicity in actors and levels in flood risk management makes 

decision-making less straightforward and increasingly complex. Different actors 

often have diverging interests, and it might not necessarily be evident for these 

actors why a resilience strategy is actually beneficial for them. For many actors, the 

move towards flood resilience might actually imply more responsibilities and more 

costs than before. That bears the risk that there is a gap between policy rhetorics 

and the reality of flood risk management and urban design practice (Clarke, 2015; 

White and O’Hare, 2014; Meijerink and Dicke, 2008). In the policy implementation 

literature, this gap has been framed as the discrepancy between ‘policy-on-paper’ 

and ‘policy-in-practice’ (Hupe and Hill, 2015), leading to the goal to ‘understand, 

explain and address problems associated with translating explicit and implicit 

intentions into desired changes’ (Nilsen et al., 2013, p.4). 

In this article, we attempt to understand the conditions and contextual 

circumstances associated with the decentralisation of flood resilience measures. 

According to Begg et al. (2015) and Zuidema (2017), decentralization can only 

work under two conditions. First, there needs to be sufficient central guidance 
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and support, for example in form of guidelines, regulations, funding, and expertise. 

Second, there needs to be local ability (knowledge, resources and staff) as well as 

local willingness to implement flood resilience measures. Moreover, the division 

of responsibilities needs to be clear. These conditions are highly dependent on 

contextual circumstances, which can vary significantly per country (Meijerink and 

Dicke, 2008). The next section will therefore elaborate on the circumstances in 

England, in particular how spatial planning and flood risk management is organized, 

and how these relate to the recent ‘localist turn’. 

4.3  The English context – enabling the implementation of flood 
 resilience measures?

The English context of flood risk management, spatial planning and, more recently, 

the turn towards localism can be seen as advantageous for flood resilience for 

several reasons. It 1) has adopted a diverse set of flood risk management measures, 

with land use planning as a key tool, 2) holds long-standing experience with a 

plurality of actors, in which responsibilities are divided among the state, market  

and individuals, and 3) offers the possibility for locally tailor-made solutions.  

We will explain these points below. 

The diversity of English flood risk management measures can be explained 

with the development of three phases over the last century from ‘land drainage’ 

(until the 1970s) to ‘urban flood defence’ (until the 1990s) to ‘integrated flood risk 

management’ (from mid-1990s onwards) (Tunstall et al, 2004; Johnson and Priest, 

2008; Haughton et al., 2015; Wiering et al., 2015). The main emphasis on structural 

flood defences during the first phase has been gradually complemented with other, 

non-structural measures (Tunstall et al., 2004; Johnson and Priest, 2008). During 

the second phase, flood warning systems and flood alleviation schemes (insurance) 

as well as ‘softer engineering approaches’ like floodplain rehabilitation and flood 

storage areas came up (Tunstall et al., 2004; Wiering et al., 2015). During the third 

phase then, land use planning and development control for flood risk areas became 

a key tool to reduce flood impacts (Tunstall et al., 2004). Today, the British are 

particularly known for their advanced systematic approach of taking flood risk 

into account in spatial development processes, first articulated in 2001 as Planning 

Policy Guidance. In 2006, it was further developed into Planning Policy Statement 

25, which is nowadays part of the National Planning and Policy Framework (NPPF) 

(Wiering et al., 2015; van den Hurk et al, 2013). It is a detailed policy instrument to 

restrict development in floodplains. It also introduces the ‘sequential test’ as well as 
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‘exceptions test’. The sequential test prohibits certain land uses in flood-prone areas. 

Development may only be allowed (under the exceptions test) when no alternative 

sites are available and certain conditions are met (e.g. flood-proofing of buildings). 

The reality of a plurality of actors has emerged from the diversity of measures 

as well as the fact that in England flood protection is not a statutory duty (Wiering 

et al., 2015). Flood risk management responsibilities are spread among state  

actors, market parties and individuals. State actors include central government  

(i.e. Department for the Environment, Food and Rural Affairs (DEFRA), Department 

for Communities and Local Governments (DCLG), the Treasury) and the operating 

authorities (e.g. EA, Regional Flood and Coastal Committees (RFCCs)4 , local 

authorities), with the central government making policies and providing funding, 

but for the rest taking an ‘hands-off approach’ and making operating authorities 

responsible for delivering government policy (Johnson and Priest, 2008). Market 

parties involved include insurance companies, developers and architects. Individuals 

are involved through ‘riparian landownership’ (riverside-based landowners have 

certain rights and duties, e.g. responsibility for flood protection), ‘property-level 

protection’ (individuals can apply for DEFRA funding to install flood protection to 

their homes) and the widespread uptake of insurances (Johnson and Priest, 2008). 

The room for locally tailor-made approaches is intrinsic to the English 

system, as there are no standardized minimum flood protection levels. Flood 

defence standards and state funding for flood defences depend on cost-benefit-

analyses and are therefore always context- and case-specific (Wiering et al., 2015; 

Begg et al., 2015). Additional room for local approaches is created with the recent 

‘localist turn’ (Eagle et al., 2017, p.59). The Flood and Water Management Act (2010) 

makes Lead Local Flood Authorities (LLFA) – like the London Borough of Newham 

– responsible for managing local flood risk from surface water, groundwater, and 

ordinary watercourses, asking them to develop Local Flood Risk Management 

Strategies. Local authorities and private local actors have recently been given even 

more responsibilities (Begg et al., 2015; Eagle et al, 2015; Clarke and Cochrane, 2013). 

Examples include the National Flood and Coastal Erosion Risk Management Strategy 

(2011), which pushed for a partnership approach in flood management funding, and 

the Localism Act (2011), which abolished the regional tier in spatial planning. Ideally, 

these responsibilities enable local authorities to address local problems and create 

more democratic and fit-for-purpose solutions (Begg et al., 2015).

However, the English system also has certain characteristics that might 

make the implementation of flood resilience measures rather difficult. England’s 

4) Established by EA under the Flood and Water Management Act 2010, with members from the EA and representatives of the 

LLFAs to ensure regional coherence and consistency, has an advisory role to EA.
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political system can be characterized as one of national guidance and local 

discretion. Decisions are based on negotiation instead of legally binding land-use 

plans (Cullingworth et al., 2014; Campbell et al., 2000; Janssen-Jansen & Woltjer, 

2010). Flood risk management is politicized at the local level with the possibility that 

local matters might be higher on the agenda than high-cost, long-term flood risk 

measures. Moreover, the plurality of actors has led to a highly complex policy arena, 

coined ‘the most disconnected water management system in the world’ with an 

unclear division of responsibilities (House of Common, 2015, p.6). 

The ‘localist turn’ can also be considered a saving measure instead of a turn 

towards more accountability and democracy (Clarke and Cochrane, 2013; Begg et al., 

2015; Eagle et al., 2017). The workability of the partnership approach to flooding can 

be questioned (House of Commons, 2015), in particular in light of recent austerity 

policies in local authorities in the aftermath of the financial crisis (Davoudi and 

Madanipour, 2015). Overall, much responsibility lies with the local level, where the 

two conditions mentioned in section 4.2 – resources and motivation – do not always 

exist. A case-specific evaluation is necessary, which we will now do by turning to the 

implementation of the TE2100 policies in the Royal Docks case. 

4.4  Analysing the implementation of the TE2100 Plan in Newham  
 and the Royal Docks 

The case

The goal of the TE2100 Plan is to manage tidal floods in a holistic way, integrating 

flood risk management, spatial planning, public awareness-raising and disaster 

management (Lavery and Donovan, 2005). The plan is not statutory, but a long-term 

flood risk management strategy. Its approach of managing tidal floods in the Thames 

Estuary until 2100 was officially approved by the government in 2012. Investments 

in flood defence infrastructure are secured for ten years. Most of the plan’s strategic 

intentions, however, depend on voluntary implementation, which makes coalition-

building with mostly local authorities crucial. The TE2100 Plan is therefore a typical 

example of a strategic plan in the UK (Janssen-Jansen & Woltjer, 2010).  

One of the triggers for the TE2100 Plan was the prospect of the Thames 

Gateway, a regeneration initiative aimed at providing 110,000 new houses and 

225,000 new jobs within the Thames floodplain (Lavery and Donovan, 2005; Thames 

Gateway Delivery Plan, 2009). Part of this regeneration initiative is taking place in 

the London Borough of Newham, especially in the Royal Docks situated at the river 
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Thames. Redevelopment has started, but most of the regeneration work is scheduled 

until 2027. Taking flood risk into account is a necessity, as the area is prone to tidal as 

well as pluvial flooding (see Figure 4.1). The Royal Docks form a ‘bath tub’, with much 

of the area lying low and the Thames river frontage as well as the docks on higher 

grounds. In case of a breach of the flood defences, the area would be flooded quickly 

(and severely). Flood defences are in place, currently providing a protection standard 

of 1:1000. 

The Royal Docks are one of 38 opportunity areas in the London Plan (2015). 

The London Plan (2015) sets out the goal to develop at least 6,000 new jobs and 

11, 000 new homes in the Royal Docks. As the area is of strategic importance to 

London, the Mayor of London and the GLA (Greater London Authority) are directly 

involved in the regeneration process, making it a multi-level governance case. 

For the Mayor of London and the GLA, the Royal Docks is an opportunity area 

to improve employment capacity and build new residential houses. The latter is 

needed, because London suffers from an enormous housing shortage. According to 

a housing supply analysis, 50,000-60,000 new homes per year need to be built to 

meet London’s housing demand (Quod and Shelter, 2016). For Newham specifically, 

it is also a chance to improve its reputation, as it is one of the most deprived Inner 

London boroughs (Aldridge et al., 2015).

Figure 4.1: The Royal Docks – development areas and potential flood depths (Edited by: Geodienst, University 
of Groningen; modified by author).

Methodology

We used three methods to study the implementation of the TE2100 Plan in Newham 
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and the Royal Docks regeneration, namely policy document analysis, expert 

interviews and participatory observation. The purpose of the policy document 

analysis was to identify the official intentions of the TE2100 Plan concerning flood 

risk management and new spatial developments, the communication of the plan to 

the boroughs, and the interpretation of the plan in Newham and the Royal Docks 

redevelopment. We analysed three types of policy documents (see Table in Appendix, 

p. 125). First, strategic documents concerning future spatial developments and tidal 

flood risk management on a strategic level, including, for example, the TE2100 Plan 

and the London Plan. Second, implementation and guidance documents, such as the 

‘TE2100 Local Council Briefing Documents’ published by the Environment Agency 

(EA) in 2015, in which the Environment Agency explains the implications of the 

TE2100 Plan for each London borough. Third, local documents concerning Newham, 

such as Newham’s core strategy and Newham’s Strategic Flood Risk Assessment 

(SFRA), as well as the Royal Docks redevelopment. For the latter, we also made use 

of Newham’s public access website to search for specific planning applications and 

the flood risk advice given by the EA. 

Supplementary to the document analysis, the expert interviews helped us 

to understand the perceptions of people directly involved in the process of making 

and translating the plan. For this purpose, we interviewed 13 key policy agents, 

stakeholders and experts. They were involved in either the development or the 

implementation of the TE2100 Plan at a strategic or local level (see Table 4.1). 

We spoke to individuals from state authorities (EA, GLA, LBN) as well as private 

stakeholders (the main consultant involved in TE2100 Plan development, a developer 

and an architect involved in Royal Docks regeneration). Participatory observation 

gave us direct insights in the communication process between the EA and the 

London boroughs, as we attended a workshop organized by the EA in July 2015, 

observing how the EA explained the implications of the TE2100 Plan to the local 

boroughs of London and how the boroughs reacted to the plan’s implications. 

We analysed the data in two steps. First, we coded the ‘policy-on-paper’ 

and the ‘central guidance and support’ for implementation. We were looking 

for the TE2100 intentions for the Royal Docks redevelopment as well as the 

regulations, funding, advice and expertise offered by DEFRA, GLA and EA. Second, 

we coded ‘policy-in-practice’ with a particular focus on the ‘local ability’ (staff, 

resources, knowledge) and ‘local willingness’ (motivation, incentives) among LBN, 

developers and architects to implement flood resilience measures. Additionally, we 

paid attention to the division of responsibilities and if it was clear to the involved 

stakeholders. 

CHAPTER 4  DECENTRALISED IMPLEMENTATION OF FLOOD RESILIENCE MEASURES



102

Interviewee Interviewee’s background Date

Initiator of TE2100 Plan (EA) initiator of TE2100 Plan, key person during development  2014-03-05
 of TE2100 Plan 
Main advisor  Main consultant of TE2100 Plan, key person during  2015-05-22 
(consultancy firm)  development of TE2100 Plan 
Principal Programme  regularly consulted during development of TE2100 Plan 2014-03-10 
Manager (GLA)  
Director of the Thames  responsible for asset management of the TE2100 Plan   2015-05-19 
Estuary Asset Management  
Programme (EA) 
TE2100 Senior Advisor for  responsible for floodplain management of the TE2100 Plan   2015-05-19 
Floodplain Management (EA) 
Development Manager in  GLA representative working on the Royal Docks project,  2014-05-29
the Housing & Land  regulator of social housing providers in London 
Directorate (GLA)   
Strategy Manager for climate  Responsible for increasing London’s resilience to extreme 2014-05-29 
change adaptation and  weather and climate change 
water (GLA)    
Planning Advisor (EA) Working at EA, advising the London Boroughs on planning  2015-05-19
 implications of the TE2100 Plan 
Architect (Associate Director  Lead architect on proposed residential redevelopment 2014-05-27 
at architectural firm) scheme of the Royal Docks 
Senior Project Manager  Responsible for taking the proposed residential development 2014-05-23 
(housing corporation) scheme through the planning process 
Planning Officer (London  Responsible for spatial planning in London Borough of  2014-05-29 
Borough of Newham) Newham 
Environmental Control  Working on Newham’s responsibilities as a Local Lead Flood 2015-05-27
Officer (London Borough  Authority (LLFA) 
of Newham)
Policy Officer (London  Working on Newham’s policies  2015-07-15 
Borough of Newham) 

Table 4.1: Overview of interviewees.

4.5  The TE2100 Plan and Newham’s Royal Docks development

This section presents our results regarding the TE2100 implementation in Newham’s 

Royal Docks redevelopment. Section 4.5.1 introduces the ‘policy-on-paper’, i.e. the 

intentions and guidance in the TE2100 Plan. Sections 4.5.2 - 5.4 describe the ‘policy-

in-practice’, with a focus on the perceived central guidance and support as well as 

the local ability and willingness. 

The TE2100 vision for the Royal Docks and implementation guidance

The TE2100 Plan considers the extensive regeneration plan of the Royal Docks policy 

unit as an opportunity ‘to improve flood risk management arrangements, including 
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floodplain management, to achieve safer floodplains, and defences that enhance 

the riverfront environment’ (p. 124). The main intentions of the TE2100 Plan and 

the implementation guidance offered in the Local Council Briefing for Newham are 

summarized in Table 4.2. In general, the vision for the Royal Docks comprises ‘three 

pillars’ of flood risk management measures (TE2100 Plan):

•	 maintain	and	improve	flood	defences,	and	integrate	them	into	future	 

 development wherever possible, 

•	 ensure	that	new	developments	in	the	tidal	flood	plain	are	safe	to	reduce	the	 

 consequences of flooding, 

•	 raise	public	awareness	to	facilitate	emergency	planning	and	response.	

For all actions, the EA stresses that they ‘cannot implement the TE2100 Plan alone’, 

but that ‘it will require a multi-agency approach’, in which local authorities ‘play 

a key part in delivering our recommendations for spatial and emergency planning 

procedures’ (TE2100 Plan, p. 41). Accordingly, the TE2100 Plan lists ‘implementation 

partners’ for each recommended action, comprising public (e.g. GLA, local authorities) 

as well as private actors (landowners, developers, architects) (see Table 4.2). 

Strikingly, there is a gradient in terms of the provided implementation guidance; 

with much guidance provided for the first pillar and little guidance provided for the last 

pillar. The first two pillars are explicitly included in the Local Borough Briefing handed 

out by the EA in July 2015. For the first pillar, there are concrete estimates for raising 

the flood defences (0.5m until 2065 and 1m until 2100) and safeguarding land to enable 

these maintenance works (about 10m width of land close to the riverside). Moreover, 

the EA proposed so-called ‘riverside strategies’ – a proposal to better embed flood 

defences into the spatial surrounding by realigning the flood defences and thereby 

improving public amenity. The concept of riverside strategies has been visualized in 

the Local Council Briefings, suggesting riverside walks and terraces, which can be used 

during low tide, but are flooded during high tide.

For the second pillar, the TE2100 Plan refers to the existing regulatory 

framework NPPF, with the request to apply it wherever possible, and existing 

plans like the SFRA, in which TE2100 data shall be incorporated to have a better 

knowledge base. The third pillar – raising public awareness – is largely missing 

or only implicitly incorporated in ‘a programme for floodplain management’. 

Implementation partners are only named for the floodplain management 

programme, not explicitly for public awareness-raising. Although ‘community 

engagement programmes’ are advised ‘to ensure the public, businesses and other 

groups understand, are involved in and supportive of flood plans’ (TE2100 Plan,  

p. 125).

CHAPTER 4  DECENTRALISED IMPLEMENTATION OF FLOOD RESILIENCE MEASURES



104

TE2100 Plan intentions Implications and guidance presented in Local Council  Assigned ‘implementation 
 Briefing partners’

1)	maintain,	enhance	or		 •	 implement	maintenance	works	(ongoing)	and	major	 •	 RFCCs 
replace	existing	flood		 	 improvements	to	flood	risk	management	system	 •	 local	authority 
defences, and integrate   (between 2050 and 2070)* (funding guaranteed)  planning teams 
them	into	new		 •	 safeguard	land	for	improvement	works	(a	width	of	 •	 landowners 
developments	wherever		 	 about	10m	along	the	Thames)	 •	 developers 
possible	 •	 incorporate	the	concept	of	‘riverside	strategies’	into	 
  local plans, strategies and guidance documents  
  (guidance provided during EA workshop)    
2)	ensure	that	new	 •	 agree	on	partnership	arrangements	and	principles	 •	 GLA
developments	in	the	tidal	 •	 apply	NPPF	where	possible	to	reduce	consequences	 •	 local	authorities’ 
flood plain are safe  of flooding  spatial and
	 •	 take	TE2100	information	to	revise	SFRAs	and	flood		 	 emergency	planners
	 	 plans	 •	 developers
	 	 	 •	 architects
3)	raise	public	awareness		•	 agree	on	partnership	arrangements	and	 For	floodplain 
to facilitate emergency   a programme for floodplain management management 
planning and response    programme:
	 	 	 •	 RFCCs
	 	 	 •	 LB	Greenwich,	 
    LB Tower Hamlets and  
    LB Newham
	 	 	 •	 Local	Resilience	Fora
	 	 	 •	 Transport	for	London
	 	 	 •	 Canary	Wharf	Group
	 	 	 •	 EDF	Energy
	 	 	 •	 Managers/owners	of	 
    vulnerable sites
 
*raise downriver defences in about 2070 by 1.1m if Thames Barrier is improved and no new barrier is built; raise upstream 
defences by up to 0.5m in 2065, and an additional 0.5m by 2100

Table 4.2: TE2100 intentions and guidance for implementation as presented in the TE2100 Plan and Local 
Council Briefing for Newham.

The only explicit funding programme linked to the implementation of the TE2100 

plan is the Thames Estuary Asset Management 2100 programme (TEAM2100), which 

was established to deliver the proposed flood defence works of the TE2100 Plan. 

TEAM2100 is the EA’s ‘single largest flood risk management programme’ and ‘one 

of the government’s top 40 infrastructure projects’, securing 300 million pounds 

for tidal flood defence works in the Thames Estuary for the next ten years (source: 

TEAM2100 brochure by EA). In line with recent austerity policies (see section 4.3), 

efficiency is a key goal of the programme. The programme aims at ‘delivering  

greater value for public money through innovation, greater collaboration with the  

supply chain, optimised asset and programme management’, and thereby wants to  

achieve a 25% saving over 10 years compared to previous capital programmes for  

the Thames Estuary (source: TEAM2100 brochure by EA). Other implementation 
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measures are largely dependent on existing funding arrangements from DEFRA.  

The Local Council Briefings explicitly stress the partnership approach to flood 

defences: local authorities and ‘riparian landowners’ are expected to take costs  

for flood embankment works into account.

The following section presents for each ‘pillar’ how the TE2100 Plan intentions 

are put into practice. We particularly focus on the perceived roles and responsibilities 

of the stakeholders, and the conditions and contextual circumstances under which 

the implementation is taking place.

Flood defences and riverside strategies: fragmented responsibilities and a 

funding issue 

Although there are some successful examples of integrating flood defences into 

spatial developments at the riverside in central London (e.g. Millenium Dome,  

City Hall and Tate Modern on the south bank of the Thames), the implementation 

of riverside strategies faces several difficulties in practice. One of the main reasons 

is funding; the TEAM2100 funding is only reserved for tidal defences, not for 

improving the appearance of the river frontage. Riverside strategies were supposed 

to be realized with partnership funding from the local authorities and developers. 

However, local authorities often lack financial resources. As the consultant explained, 

the plans were made when Britain was very buoyant, when local authorities were 

very buoyant (…), but when the crash came in 2009 [Europe’s financial crisis], local 

authorities had no money, they haven’t got the money to do riverside strategies. 

Newham has also suffered from significant budget cuts over the years. Since 2011, 

annual funding has been cut by 39% (£97m in absolute terms), and from 2016 to 2020 

they are facing further reductions of 22.5% per year (London Borough of Newham 

Efficiency Plan, 2016-2020). That makes Newham one of the three boroughs with 

the highest budget cuts in London for both funding periods (London’s Poverty Profile, 

2014; The Guardian, 2015). 

During the EA workshop, one borough representative also wondered who 

would be paying for the extra maintenance efforts of riverside terraces compared 

to usual flood walls, thereby making clear that local authorities are less inclined to 

realize riverside strategies, if that increases their costs.

An additional issue is that the EA depends on local planning authorities 
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to safeguard the land close to the riverside, which makes the riverside strategies 

subject to the discretionary planning system of the UK. In the local council briefings, 

the EA asked the local councils to incorporate the idea of riverside strategies into 

their strategic plans such as local plans, strategies and guidance documents. For local 

authorities, however, flood risk is just one concern among many others. Particularly 

in a growing city like London (see Section 4.4), where space is scarce, keeping 

‘the most attractive parcels’ close to the river free of any development is difficult 

(borough representative during EA workshop). 

During the workshop, local authorities named ‘lacking political buy-in’ as the 

prime reason for not yet having incorporated the concept of riverside strategies into 

their local plans. The EA Planning Advisor confirmed this: ‘From a planning point 

of view, my personal experiences with local authorities are completely fine (…), 

but I think targeting higher up politically is difficult.’ At the workshop, a borough 

representative elaborated that flood risk as a long-term concern does not match 

with the politicians’ short election period of four years, as flood risk would not be a 

‘sexy’ enough topic to win the next election. 

For Newham and the Royal Docks, the TE2100 Plan (p. 124) suggested that 

‘the extent of expected future development (…) provides opportunities to modify the 

layout of the flood defences and integrate them into new developments wherever 

possible’, thereby enriching the river frontage in its appearance, environmental 

diversity and public amenity opportunities. In most cases, however, the flood 

defences are perceived to suffice for the moment, so that the EA only asked for 

keeping space free for future maintenance and improvement of the defences.  

As the Planning Advisor from the EA said, ‘we didn’t feel it was necessary to insist 

that any of the major developments raise our flood defences, apart from Minoco 

Wharf’. The Minoco Wharf development is the only case identified where the 

developer was asked to conduct flood wall replacement works, and where the 

riverside strategy concept was applied. 

In general, however, there is a lack of clear guidance on the usage of the 

riverside strategy concept. Newham, for example, has not yet incorporated it into 

their local plan. Besides, it sounds like a missed opportunity not to raise the defences 

and incorporate them into a riverside strategy concept at the moment, when new 

developments take place. Once the development has taken place, it will be difficult 

to adapt the landscape in future. According to the main consultant the limited 

uptake of riverside strategies also has to do with a loss of leadership and vision:  

‘I think the biggest disaster for the whole thing was when the project manager left, 

because she had the vision and she had the capability.’ 

Overall, maintaining and improving flood defences is secured with the 
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TEAM2100 programme for the next ten years, but the incorporation of riverside 

strategies is hampered due to fragmented responsibilities, diverging stakeholder 

interests and the question who would eventually pay for the implementation as well 

as the maintenance of riverside walks and terraces.    

Flood-proofing new developments: ‘watering down’ regulations

The second pillar is mainly about the usage of land use planning and the regulatory 

framework NPPF for integrating flood risk into development and building decisions 

(see 5.1). 

Overall, our interviewees’ perception is that the integration of spatial planning 

and flood risk management has improved considerably over the last years, and that 

nowadays the regulations from the NPPF are well-followed. The NPPF regulations 

are also broadly accepted among private developers. The consultant stated that 

‘developers are recognizing that flooding is a design criterion for buildings’, also 

recognized by the developer from the housing corporation in the Royal Docks: 

‘We are building next to the Thames so I think it is only fair that any responsible 

developer building in areas that are prone to flooding, or potentially prone to 

flooding, have to take measures to allow for that’. 

In the case of the Royal Docks, where most of the new developments lie 

in flood risk zone 3, development can only be allowed when the sequential and 

exceptions test have been passed. When it is not possible to find another location 

for the development (sequential test), development can only be allowed under 

the exceptions test. Newham’s SFRA gives a first assessment for some of the 

development sites in the Royal Docks (e.g. Silvertown quays and Royal Albert Basin). 

According to the SFRA, the compliance of these developments with the exceptions 

test is ‘subject to appropriate design and agreeing emergency arrangements’. One 

of the criteria for appropriate design is to have ‘less vulnerable uses’ (e.g. parking) on 

ground floor level and ‘more vulnerable uses’ (e.g. residential) above the 1 in 200 year 

breach levels.

However, these general regulations changed throughout the redevelopment 

process of the Royal Docks. Architects involved in the development of the Great 

Eastern Quays (located in the Royal Albert Basin, see Figure 4.1) explained that 

during the first phase of the development, the EA prohibited habitable space on 

the ground floor level. Later on, in a second phase, the EA dismissed this regulation 

and only required that every residential unit has a ‘safe egress route’ above flood 

levels and preferably no sleeping accommodation on the ground floor level. Similar 
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evidence can be found for Minoco Wharf (located in West Silvertown, see Figure 4.1). 

In a letter to the London Borough of Newham (EA, 2014), the EA officer wrote: ‘we 

now do not consider the finished floor levels of the development to be critical as 

long as an appropriate emergency plan is in place to ensure that residents and site 

users will remain safe during a flood event’. Thus, common regulations for building 

in flood-prone areas were ‘watered down’. Several reasons for this change were 

mentioned by our interviewees. 

The architect considered the improved maintenance works of the tidal 

flood defences as the main reason: ‘they’re now maintaining them more often, and 

they’ve now put site risk as residual, which means it’s a much better condition for 

being able to build things.’ The Planning Advisor from the EA mentioned the urge for 

development as a reason: ‘we don’t insist on threshold levels being set above that 

depth because realistically that would just prohibit any development in that area by 

asking them to raise all buildings by seven meters’. Moreover, he stated that they 

insist upon an evacuation or refuge strategy, but that ‘anything extra in terms of 

building resilience is a bonus really’. 

Figure 4.2: Existing houses in North Woolwich (taken by author).
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Another reason is that there are already existing residential houses in the Royal 

Docks, terrace houses, which do have habitable ground floor space. In fact, most 

of the existing residential houses lie in the deepest areas of the Royal Docks (North 

Woolwich), which makes them extremely vulnerable in case of a flood breach (see 

Figure 4.1 and 4.2). The Development Manager from the GLA raised the point of 

equity: ‘So it seems a miss to start placing developments, you know, a story or half a 

story higher than the ground treatment of any other neighbouring premises. Cause 

it sort of creates the situation of them and us.’ In response to this, the strategic flood 

risk manager from the GLA said: 

I do not think if we are building new developments in, you should put in any more 

residential on the ground floor, even if you are contrasting the new and the existing 

development, you are just putting more people at risk.

For now, existing residential houses are not yet targeted. Confronted with this, the 

EA Planning Advisor stated that they do not have any mechanism in place to also 

flood-proof the existing houses.

Overall, the above mentioned quotes show a strong reliance on the 

existing flood defences, whereas flood-proofing new developments is only partly 

realized. With this strategy, spatial planning is not fully used to lower the potential 

impact of flooding. Actually, relying on evacuation and egress routes makes risk 

communication and awareness-raising among the residents even more important, 

so that they know what to do in case of an emergency and that they should not 

use the downstairs room as sleeping accommodation. To what extent residents are 

targeted with specific awareness raising programmes is addressed in the following 

section. 

Raising public awareness: unclear responsibilities and no issue for a deprived 

borough

The responsibility for raising public awareness is not clarified in the TE2100 Plan (see 

section 4.5.1). In practice, this leads to a situation in which no one considers it to be 

their responsibility. 

The GLA emphasized that they carried out two pilot studies on community 

engagement programmes in London (in Purley and in Redbridge), and shared 

their experiences with the boroughs. In the case of the Royal Docks, however, 

the strategic flood risk manager from the GLA pointed to the responsibilities of 
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the local borough for surface water and the EA’s responsibility for tidal and river 

flooding, stating that ‘it is about these two working together’. The Planning Advisor 

of the EA, however, did not see an own responsibility. Instead, he considered it 

the responsibility of the local borough (as the responsible authority for emergency 

planning) together with the developer. He explained that the developer, as they 

are fully aware of the flood risk, would be responsible ‘for putting up notices to 

inform future residents’. Also in the opinion of Newham’s planning officer risk 

communication ‘is up to the developer and the estate agents at the end of the day’. 

Confronted with this, the representative of a housing corporation, as a developer in 

the area, explained that every new resident receives ‘quite a lot of information about 

the scheme […] and I imagine an element of that will contain some information 

about the flood risk. But at the same time it’s… we don’t want to scare people away.’ 

This shows that ambiguous responsibilities lead to finger-pointing. Eventually, 

risk communication is supposed to be carried out by a private stakeholderwhose own 

interests contradict with communicating flood risks. Therefore, it is questionable 

how thorough developers will fulfil this role, in particular because there is no one 

controlling their risk communication actions.    

The Local Flood Risk Management Strategy from Newham (draft version from 

Sep 2015) makes risk communication and emergency response an issue, but mainly 

points to existing documents and institutions. For example, the SFRA, which should 

inform communities and businesses, the general EA and MET Office flood warnings, 

and the multi-agency flood plan developed by Newham’s Resilience and Emergency 

team in partnership with external agencies such as the Metropolitan Police, the Fire 

Brigade and the EA. The Local Flood Risk Management Strategy (p. 46) does not give 

the impression that immediate action is going to be taken; it only states: ‘Where 

specific communities are at a significant residual risk of flooding, the development 

of Community Flood Plans should be promoted, as well as the development and 

exercising of business continuity and  emergency plans’. Again, it is not made explicit 

who should do this where and when. 

The policy officer from Newham also made clear that it is difficult to engage 

with citizens in the borough due to Newham’s deprived standing and a lack of a 

participation culture. When she tried to engage with people about Newham’s local 

plan (not specifically about flood risk), she received ‘hardly any feedback’. Moreover, 

the policy officer explained that ‘flooding has not yet come up as a topic among 

councillors’. Among politicians, ‘“green stuff” like recycling and flood risk are more 

considered a topic for white, upper middle-class boroughs’, not for a deprived 

borough like Newham. For flood risk, a particular challenge is that Newham has 

barely any house ownership and much fluctuation.
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4.6  Reflection and conclusions

This paper started out with problematizing the implementation challenge of flood 

resilience, in particular the ‘public-private’ and ‘public-public divide’ in decentralised 

governance. Although there are many reasons for adopting a flood resilience 

approach, finding a balance between large-scale infrastructure and locally tailor-

made is difficult. Especially because it involves multiple levels and raises questions 

about the degree of centralization and decentralization and the best responsibility 

division. The TE2100 Plan, as an early adopter of the flood resilience concept, is a 

prime example of such a governance challenge.

In sum: the TE2100 implementation in the Royal Docks - friction between vision 

and reality

The case of the TE2100 Plan and its implementation in the Royal Docks 

redevelopment represents a friction between vision and reality. This friction can be 

explained by considering three underlying reasons. 

First, there is a lack of commitment and ownership on both levels, strategic as 

well as local. On the strategic level, EA and GLA are the main actors. However, within 

the EA ownership of the plan faded since the team that developed the TE2100 Plan 

left and a new implementation team was installed. Losing the project leader also 

meant a loss of vision and leadership, which could have been beneficial to make the 

plan more visible. Also the nature of the plan as a long-term strategic vision does 

not seem to help; a plan that spans over 100 years seems to be less pressing in the 

short term. The local level does not have a sense of ownership, as the boroughs 

were hardly involved in the development of the plan, although they are a crucial 

implementation partner. 

Second, the provision of central guidance and support varied significantly between 

tidal flood defences and the ‘floodplain management side’ (i.e. land use and 

emergency planning measures). While there is clear guidance and a specific funding 

programme for tidal flood defences (i.e. TEAM2100), floodplain management (i.e. 

land use and emergency planning measures) has less clear and binding instructions 

as well as funding schemes. The adoption of riverside strategies is voluntarily, 

which makes it part of discretionary planning practice. This position is particularly 

problematic in a context of urban growth, where the profits of development in the 

short term easily outweigh the long-term profits of flood protection. Because of 

this context and the residual nature of flood risk in the Royal Docks, the regulations 
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of the NPPF were watered down, as shown for the development conditions in 

the Royal Docks. Strikingly, the watering down began on the central level, while 

developers and architects were actually expecting stricter rules. Public awareness-

raising was not clearly defined as a responsibility in the TE2100 Plan. In practice, this 

led to a situation of finger-pointing, with the developers being at the end of the line, 

although they are an actor with diverging interests. 

Third, local ability and local willingness are limited. The Borough of Newham has 

undergone many restructurings over the last years due to changes in legislation  

and austerity policies. Although there is funding from DEFRA for the responsibilities  

as LLFA, restructuring in this sector also implies new routines and expertise.  

This is difficult in the current situation of the borough, in which budget cuts lead 

to a reduction of staff as well as resources for training. Willingness seems to be 

influenced from two sides, though. On the one hand, flood risk is not yet a topic in 

local politics which makes it difficult to put flood risk on the agenda. On the other 

hand, Newham’s deprived standing and constantly changing demography has 

resulted in a problematic participation culture, which generally makes it difficult to 

engage with citizens.

Another point of concern is that the problems in existing neighbourhoods 

are not yet addressed at all. This creates new inequalities between existing 

neighbourhoods and new developments, which are usually built slightly higher and 

with evacuation routes. The inequalities stemming from this are in line with more 

general findings on decentralization and localism (see for example Begg et al., 2015), 

and require further research. 

Broader implications: conditions for decentralising flood resilience measures

The case study suggests broader conditions for decentralised flood resilience 

measures. In the case of an overarching strategic plan, there is a need for a sense of 

ownership on both the central and the local level, for which central guidance and 

support as well as local ability and willingness are required (see also Begg et al., 2015; 

Zuidema, 2017). 

For creating a sense of ownership at the central level, a more parallel policy 

process of plan development and plan implementation could prevent friction 

between vision and reality.  Preferably, this process entails the involvement of 

individuals from the development team in the implementation team in order to 

safeguard the transfer of the plan. While this issue has been part of the academic 

debate for several decades now (e.g., Pressman and Wildavsky, 1973), it is still not 

CHAPTER 4  DECENTRALISED IMPLEMENTATION OF FLOOD RESILIENCE MEASURES



113

always put into practice. To stimulate ownership at the local level, it is essential 

that local actors are involved earlier on. Involving local actors in the strategic plan-

making phase may positively influence local ability (by building up expertise) and 

local willingness (by agreeing on certain tasks and measures).

In the case of the TE2100 plan, local ability and willingness was further 

influenced by a lack of ‘political buy-in’. Creating local political support and attention 

is not easy in a case where there has not been a major flood event for decades. 

Local ability and willingness, and particularly ‘political buy-in’, depend on a variety 

of factors which are hard to influence. Nevertheless, our study shows that leaving 

floodplain management to local discretion and negotiation is a risk. This risk can be 

mitigated through stricter guidelines and rules provided at the central level, most 

notably including well-defined funding schemes for floodplain management. 

A clear institutional framework for central guidance and support is particularly 

important in a context of austerity and neoliberalism. Without such a framework, 

flood resilience and climate change adaptation can be easily pushed aside as a long-

term task which does not require action on a very short term. Being dependent on 

leadership (as in the case of the TE2100 Plan) proved to be very vulnerable, because 

it is sensitive to changing conditions (e.g. economic crisis). Central guidance and 

support should imply a clear division of tasks and responsibilities between the central 

and the local level. Furthermore, it should imply sufficient resources for carrying 

out these tasks. Central guidance should also provide clear guidelines and funding 

schemes for floodplain management, similar to current schemes for tidal flood 

defences. Further research is needed to establish how capacity problems in existing 

neighbourhoods can be addressed in these schemes.  

Overall, the implementation of flood resilience measures proved to be a 

multi-level governance challenge. Decentralization is a common approach to 

achieve more locally tailor-made measures, yet it is strongly dependent on local 

input and ownership. This paper points toward an ongoing ‘public-public divide’ in 

decentralized governance for flood resilience. It also suggests a need to acknowledge 

central guidance and support as a precondition for successful implementation.
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Appendix: Overview of policy documents

 Document name Published by date pages
 TE2100 Plan, Managing flood risk through  
 London and the Thames Estuary EA Nov 2012 230
 TE2100 Plan, Technical Report EA, 2009 Apr 2009 384
 Thames Gateway Delivery Plan DCLG 2007 42
 London Plan  Mayor of London Mar 2015 408
 Thames Strategy East Thames Estuary 2008 181
   Partnership
 TE2100 Local Council Briefing Documents EA Jul 2015 each 9
 - Barking and Dagenham
 - Bexley
 - City of London
 - City of Westminster
 - Havering
 - Hounslow
 - Lambeth
 - Lewisham
 - Newham
 - Richmond
 - Southwark
 - Tower Hamlets
 - Wandsworth
 - Hammersmith and Fulham
 - Greenwich
 - Kensington and Chelsea 
 TEAM2100 EA July 2015 3
 Flood and Coastal Resilience Partnership Funding DEFRA May 2011 11
 Planning Consultation Toolkit EA 2015 16
 Newham 2027 – Newham’s Local Plan, the Core Newham Jan 2012 291 
 Strategy 
 PPS25 Sequential Test – Proposed Submission  Newham 2012 37 
 Core Strategy 
 Strategic Flood Risk Assessment Newham Capita Symonds 2010  285
 Local Flood Risk Management Strategy (Draft,  Newham Sep 2015 68
 Version 5)
 London Borough of Newham Efficiency Plan  Newham n/a 12 
 (2016-2020) 
 Royal Docks, A Vision for the Royal Docks prepared  Mayor of London and 2011  52 
 by the Mayor of London and the Mayor of Newham Mayor of Newham 
 Royal Docks, Parameters for Development Mayor of London and  2011  164
   Mayor of Newham 
 Royal Docks, Spatial Principles Mayor of London  
   and Mayor of Newham 2011  100

When we needed more detailed information on specific planning applications, we made use of Newham’s 
public access website: https://pa.newham.gov.uk/online-applications/search.do. This provided a greater level 
of detail on original plans, recommendations from the EA and potential alterations. We checked the archive for 
the following mixed use sites: Silvertown, Minoco Wharf, Great Eastern Quays, Gallions Reach Quarter, Royal 
Albert Basin, Royal Victoria  
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Abstract
Climate change and continuous urbanization contribute to an increased urban 

vulnerability towards flooding. Only relying on traditional flood control measures 

is increasingly recognized as inadequate, since the damage would be extremely 

high in case of failure. The idea of a flood resilient city – that can withstand 

or adapt to a flood event without being harmed in its functionality – seems 

promising. But what does resilience actually mean when it is applied to urban 

environments exposed to flood risk, and how can resilience be achieved? While 

flood resilience is often described as an overly simplistic concept, this paper 

conceptualizes resilience as robustness, adaptability and transformability. By 

identifying measures, institutions as well as capacity-building as important 

strategy components for each of these resilience dimensions, the paper presents a 

heuristic framework to assess the flood resilience of cities. The focus on strategies 

adds an important aspect to current literature: it gives the resilience concept a 

new notion compared to the original ecological meaning – less descriptive, but 

more normative. The idea is that resilience can actively be achieved through 

intervention. The framework is illustrated with two case studies from Hamburg, 

showing that resilience, and particularly the underlying notions of adaptability 

and transformability, require first and foremost further capacity-building among 

public as well as private stakeholders. The case studies suggest that flood 

resilience is currently not enough motivation to move from traditional to more 

resilient flood protection schemes in practice; it rather needs to be integrated into 

a bigger urban agenda. 

Keywords: Resilient cities; flood risk management; urban planning; resilience 

strategies

5.1  Introduction

Globally, the number of damaging flood events has increased throughout the last 

century (White, 2010). Expected climate changes such as rising sea levels, prolonged 

periods of precipitation and more intense rainfall will likely add to future flood 

risk. Particularly cities – accommodating a multitude of people, businesses and 

ecosystems – are at risk. Continuous urban growth and a lack of conscientious 
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planning even increase urban susceptibility towards flooding (Zevenbergen, Verbeek, 

Gersonius, & van Herk, 2008). 

There is a general consensus that traditional flood control measures only are 

inadequate to dealing with growing risks (Vis, Klijn, de Bruijn, & van Buuren, 2003; 

Hooijer, Klijn, Pedroli, Bas, & van Os, 2004). As a result, more holistic kinds of risk 

management approaches are being introduced, focusing on the consequences of a 

flood hazard. These newer approaches also include a shift from purely sectoral to 

integrated thinking, or, in other words, from pure water management to a more 

encompassing approach of integrating urban planning as a means to keep vulnerable 

land uses out of flood-prone areas (Woltjer & Al, 2007; Godschalk, 2003). 

In this context, the concept of resilience is considered a promising framework 

to include risk and uncertainty into planning (White, 2010; Davoudi, 2012; Scott, 

2013). While resilience once had a clear physical meaning (“resistance of a material to 

shocks”), today the concept is multi-interpretable and refers to an interdisciplinary 

field of research. It has been applied to ecology (Holling, 1973; Holling, 1996) as well 

as to the social sciences (Green, Kleiner, & Montgomery, 2007). Central to both 

applications is the idea that ecosystems or groups can withstand or adapt to stress 

without being harmed in their functionality. Translating this idea to cities and 

flooding, resilience implies to consider both: that a city takes necessary precautions 

to prevent flooding, but also adapts land-use to suffer less in case of a flood 

disaster. Addressing the required shift in flood risk management, resilience can thus 

be considered a promising approach to deal with the unpredictability of climate 

change and future flood risk in cities. However, due to the ambiguity of the concept 

‘resilience’, research has largely focused on exploring the meaning of the concept, a 

few recent examples include: ‘Resilience and regions: building understanding of the 

metaphor’ (Pendall, Foster, & Cowell, 2010), ‘Resilience: a bridging concept or a dead 

end?’ (Davoudi, 2012), and ‘Resilience and disaster risk reduction: an etymological 

journey’ (Alexander, 2013). By focusing on strategies, we aim to move the ‘resilience 

discussion’ a step forward: from ‘defining’ resilience to ‘doing’ resilience – from 

concept to action.

The central aim of this paper is to convert the concept of resilience into 

an operational framework that can be used by both, scientists as well as policy 

and decision-makers, to evaluate the flood resilience of cities. For this purpose, 

we first discuss the main implications of a resilience approach within the context 

of cities and flooding, conceptualising resilience as robustness, adaptability and 

transformability (Galderisi, Ferrara, Ceudech, 2010; Davoudi, 2012; Scott, 2013). 

Subsequently, we develop and present a strategy-based framework for assessing 

the resilience of cities endangered by flood risk. Following Hutter (2006), we define 
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strategy as a multidimensional phenomenon composed of content, process and 

context parameters and develop resilience indicators for each dimension. Next, 

with the help of this strategy-based framework, we assess flood resilience patterns 

for the city of Hamburg in the north of Germany. Hamburg is a typical European 

delta city dominated by a traditional flood control approach and now shifting 

towards a more risk-based approach. We focus in particular on two specific urban 

development schemes: “Leap across the river Elbe” and “HafenCity”. While the first 

scheme predominately features a traditional flood-control approach, the latter 

displays much more resilience-oriented characteristics. We conclude with reflections 

on the framework used, and we suggest a series of lessons from the case necessary 

to implement a resilience strategy.

5.2  A more holistic perspective on flood resilience strategies

Resistance vs. resilience strategies – a simplified dichotomy?

Flood risk management literature commonly differentiates between resistance and 

resilience strategies (de Bruijn, 2005; Vis et al., 2003; Hooijer et al., 2004, Douven 

et al. 2012). The goal of a resistance strategy is to reduce the probability of a flood 

hazard whereas resilience aims at minimising the consequences of flooding. Hence, 

a resistance strategy is about keeping water away from land, e.g. by building 

embankments and raising them continuously. Oppositely, a resilience approach takes 

the possibility of flooding into account. Therefore, land-use is adapted to minimize the 

damage potential, for example by elevating housing structures. Resilience strategies 

“rely on risk management instead of on hazard control” (Vis et al., 2003, p. 33). 

Though this dichotomy appeals through its simplicity, it contradicts the 

original understanding of resilience. Other scholars from the resilience field (Holling, 

1973; Godschalk, 2003; Davoudi, 2012) suggest that resistance and resilience are not 

clear opposites. Indeed, one attribute of resilience is “persistence” (Holling, 1973), 

“the power to resist attack or other outside force” (Godschalk, 2003, p. 139), and 

“robustness” (Davoudi, 2012). Being synonyms of resistance, these terms indicate  

that resistance can be seen as one important aspect of resilience.  

Resilience as robustness, adaptability and transformability 

Nonetheless, in order to be flood resilient, a city needs more than robustness. 
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Various authors suggest that two other important attributes of resilience are 

adaptability and transformability (Folke et al., 2010; Galderisi et al., 2010, Davoudi, 

2012; Scott, 2013). While adaptability is about making adjustments within the 

system to make it less vulnerable, transformability is about a transition to a new 

system “when ecological, economic, or social structures make the existing system 

untenable” (Walker, Holling, Carpenter, & Kinzig, 2004). Applied to cities threatened 

by flooding, these three terms can be interpreted as follows.

Robustness means that a city has to be strong to withstand a flood event, 

for example by building and maintaining dikes, sluices and storm surge barriers. 

However, recent flood events in England, Germany and elsewhere have shown that 

only being strong is not enough. There can always be a flood event that overtops the 

first line of protection. Therefore, adaptability is crucial. Adaptability implies that the 

hinterland is adjusted to flooding so that a flood event may come without leaving 

substantial damage. For this purpose, an adjustment of the physical environment 

as well as the social sphere is required. Preparing the physical environment may 

include elevating houses with poles or compartmentalize the hinterland in such 

a way that areas with vital infrastructure have least chance of being flooded. 

Allowing controlled flooding, however, also adds a social dimension to flood risk 

management: people within the city have to know what to do to save their lives as 

well as their belongings. Changing the physical environment postulates a change in 

people’s mind-sets. Flood risk management becomes a societal task that asks for 

cross-disciplinary collaborations (water management, spatial planning and disaster 

management) as well as the willingness of citizens to actively participate in flood 

risk management. Only if both the physical environment as well as people’s mind-

sets change can we speak of a transformation. At the moment, transformability can 

therefore be interpreted as the capacity of a city to make the often demanded shift 

from “fighting the water” to “living with the water”, also described as a shift from a 

“predict-and-control” to an “integrated-adaptive” regime (Pahl-Wostl, 2006).  This 

shift has been triggered by climate change as well as recent flood disasters such 

as Hurricane Katrina in new Orleans in 2005. However, the future will doubtless 

bring new insights that will make another transformation necessary. Hence, 

transformability implies a capacity to change based on new insights, searching for 

the most appropriate way to deal with flood risk.

Implications of a resilience approach for strategy-making  

Acknowledging robustness, adaptability and transformability as prerequisites of 
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a flood resilient city has various implications for making better strategies. First, 

acknowledging that a resilient city also needs a certain robustness implies that 

measures attributed to a resistance strategy (technical measures such as dikes, 

dams, and sluices) may also make a city more resilient because they help a city 

to withstand a flood event. Thus, technical measures may or even have to be 

an inherent part of a resilience strategy. Second, as described above, a resilience 

approach implies a broadening of responsibilities among public as well as private 

stakeholders. Third, especially the aspect of transformability not only asks for a 

different understanding of responsibilities, but also requires strong human capacities: 

knowledge, creativity and envisioning are needed to create innovative solutions, 

while power, resources and public support is required for actual implementation. 

Establishing flood resilient cities hence becomes a highly complex and 

challenging task. It needs more than a list of possible measures – it also requires 

framing mind-sets to make different disciplines collaborate and citizens recognize  

a role in flood risk management. Consequently, a broad view on strategy-making  

is needed. It would be a view beyond identifying potential measures alone.  

It acknowledges that building resilience is a long-term process depending on 

contextual factors. Such a broader perspective on strategy-making has been 

suggested by Hutter (2006), who pointed out that a strategy is a multidimensional 

phenomenon composed of content (what to do), process (how to do it) and context 

parameters (adjusted to internal and external conditions).

5.3  A strategy-based framework for assessing the flood resilience of  
 cities

The goal of this paper is to improve our understanding of flood resilience for two 

purposes. First, the ability to evaluate the flood resilience of cities, and second, the 

recognition of potential strategies to build flood resilience. We therefore take the 

concepts of ‘resilience’ and ‘strategy’ as a starting point to develop an operational 

framework for assessing urban flood resilience. 

Based on the practical implications of resilience developed in section 5.2, 

we conceptualise the three dimensions of strategy specifically for flood resilience. 

Accordingly, in the content dimension, we focus on measures and policy instruments 

applied to reduce flood risk. In the context dimension, we look at key strategic issues 

as external conditions on the one hand, to identify motives for the strategy chosen. 

On the other hand, we analyse the institutional structure and legislation as internal 

conditions, to see how responsibilities between public and private stakeholders 
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are divided and shared from a legal and organizational point of view. The process 

dimension incorporates the idea of building human capacities among public as well as 

private stakeholders. By interpreting current literature about flood risk management, 

resilience, adaptive governance and capacity-building (see references in section 5.2 

and 5.3), we identify measures, institutions as well as human capacities favourable for 

robustness, adaptability and transformability. Thereby, a heuristic model evolves that 

can be used to assess the resilience of cities endangered by flood risk (table 5.1). In the 

remainder of this section, we explain the framework in more detail.

 Robustness Adaptability Transformability
 ‘Reduce flood probability’  ‘Reduce consequences of flooding’ ‘Foster societal change’ 

Content - technical measures - discourage vulnerable land risk communication and
Measures   (e.g. dikes, dams, barriers)  use in flood-prone areas awareness raising among: 
and policy  - spatial measures - flood-proofing existing - private stakeholders 
instruments  (e.g. river widening)  buildings and infrastructure  (e.g. brochures, public
    in flood-prone areas  campaigns, early
   - warning and evacuation schemes  education in school)
   - flood insurance / recovery funds - public stakeholders  
      (e.g. consensus-
      building, partnership  
      practices, decision 
      support tools) 

Context - Water and climate: water - Land-use and socio-economic - societal changes: need
Strategic   as threat  changes: need to create synergies  to establish water as 
issues,  - strong public responsibility - shared legal responsibility  asset 
Institutional   for water management  public – private - informal networks
structure  - collaboration between - strong collaboration between water   fostering a new ‘water 
and   water management and  management, spatial planning and  culture’ 
legislation  spatial planning on specific   disaster management on all projects - new interdisciplinary 
  projects     networks (e.g. ‘think
      tanks’) and learning  
      organizations 

Process  - expert knowledge in  - expert knowledge and local - creativity, openness  
Intellectual   engineering and planning  knowledge (vulnerability reduction  towards new
capital     and adaptation options)  knowledge, learning

Social capital - good relations among  - good relations among water - mutual trust between 
  water managers and   managers, spatial planners and  public and private 
  spatial planners  disaster managers; civil awareness   stakeholders and social
    and willingness to invest in flood risk   acceptance of new
    management measures  interdisciplinary  
      networks

Political  - strong political and financial - strong political and financial support - change agents, leader- 
capital  support for bigger   for adaptation and a risk-based  ship; financial support 
  structures (public funds)  approach  for informal and inter- 
      disciplinary networks

Table 5.1: A strategy-based framework for assessing the flood resilience of cities.

CHAPTER 5  A FRAMEWORK FOR ASSESSING THE FLOOD RESILIENCE OF CITIES



125

Content

Flood risk is often defined as the probability of a flood hazard times the 

consequences of that hazard (e.g. Jonkman et al., 2003). Measures and policy 

instruments to lower flood risk hence typically relate to either the first or the 

latter part of the equation. In this perspective, robustness refers to the first part, 

as reducing the probability of a flood event makes the city stronger to withstand 

a flood event. Adaptability refers to the latter part, as lowering the consequences 

of a flood event means that the hinterland is prepared for flooding. According 

to Meijerink & Dicke (2008), the probability of a flood event can be decreased by 

technical as well as spatial measures, whereby technical measures refer to dikes, 

dams and sluices and spatial measures can be understood as making more room for 

the river through, for example, river widening.  On the other hand, the consequences 

of a flood event can be decreased by discouraging vulnerable land uses or flood-

proofing existing buildings in flood-prone areas. Moreover, disaster management 

measures such as early warning and evacuation schemes can lower the impact of 

a flood event. Flood insurances and recovery funds help affected citizens to recover 

financially more quickly from flooding. 

Transformability particularly asks for fostering societal change, as in our 

definition changing people’s behaviour and mind-sets is a necessary precondition 

for the physical transformation of a city. The general understanding is that, only 

when different disciplines, such as water management, spatial planning and disaster 

management collaborate intensively, vulnerability of the hinterland can be reduced 

(Woltjer & Al, 2007). Moreover, flood risk management can no longer be seen as 

a purely public task, as property rights require private developers and land lords 

to flood-proof their houses themselves. Besides, well-informed citizens are likely 

to be less affected by a flood event, as they know how to rescue themselves and 

organize material belongings in their houses so that they are less damaged by 

flooding (Knieling, Schaerffer, & Tressl, 2009). Therefore, all kinds of measures aimed 

at raising awareness and empowerment of local residents, such as brochures, public 

campaigns, but also early education in school, may contribute to transformability. 

Similarly, among public stakeholders consensus-building and partnership practices 

as well as decision support tools, that for example help planners to assess flood risk 

in specific areas, may bring different disciplines together in order to design new, 

integrated solutions.     
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Context

Contextual factors may explain why certain contents or process patterns in strategy-

making are chosen (Hutter, 2006). Population development, economic performance, 

but also culture are generally given as important factors. A robustness strategy, for 

example, is likely to be favoured when water is more seen as a threat. Institutionally, 

this requires a strong water sector and collaboration of water managers and spatial 

planners on specific projects, such as making more space for water projects. 

Land-use and socio-economic changes can be strategic factors for needing 

a more adaptive approach. Adaptability demands a stronger integration of both 

sectors, planning and water management, to flood-proof the hinterland. This 

could also be expressed in terms of legal rules, for example, when flood risk has 

to be considered in planning processes. Legal rules can also reveal if flood risk 

management is only seen as a public task, or also emphasises a responsibility of 

private stakeholders. Moreover, advanced disaster management arrangements show 

whether a city prepares for the possibility of a flood event. 

The capacity to transform additionally asks for envisioning long-term futures 

and embedding a broader societal learning process how to deal with water. Woltjer 

and Al (2007) refer to this as a ‘new water culture’, in which water is understood 

as an asset for shaping places and identities, building social relations and informal 

networks. On a broader societal level, this can result in institutions such as “Learning 

and Action Alliances” as described by Van Herk, Zevenbergen, Ashley, and Rijke (2011). 

On a more strategic level, interdisciplinary think tanks could help to create long-

term visions and foster innovative solutions on the one hand, but also to recognize 

changing circumstances and adjust strategies accordingly.     

Process

As argued before, the resilience concept generally implies a broader understanding 

of who is involved and what kind of capacities the stakeholders need to possess. 

Literature on adaptive capacity of society (e.g. Gupta et al., 2010) suggests that 

a flood resilient city requires capacities from organizations as well as individual 

citizens to cope with, adapt to, recover from and renew itself after a hazard. In the 

framework, we therefore operationalize the process dimension in terms of capacity-

building. In capacity-building literature, three criteria – namely intellectual, social 

and political capital – are typically used for assessment (Healey, 1997; Khakee, 2002; 

Healey, Khakee, Motte, & Needham, 1999). All three criteria – when adjusted – also 
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play a role in establishing flood resilient cities. 

Intellectual capital refers to ‘knowledge resources’ (Khakee, 2002). While 

robustness demands a high amount of expert knowledge in technical engineering 

and planning, adaptability requires expert knowledge about vulnerability reduction 

and adaptation options. Moreover, local knowledge can be very valuable, for 

example, to identify appropriate and socially accepted areas for water retention. 

Transformability, in turn, requires creativity to generate new and innovative 

solutions, openness towards new ideas to actually test them as well as the capacity 

to learn from these experiments. 

Social capital is originally understood as ‘relational resources’ (Healey, 1997; 

Khakee, 2002); it is about trust relationships between all involved stakeholders. 

For robustness, good relations among water managers and spatial planners 

are sufficient. Adaptability additionally asks for good relations with disaster 

managers, but also a high civil awareness and willingness to participate in flood risk 

management. As other authors emphasize (Pelling, 2007, Kuhlicke & Steinführer, 

2013, Pahl-Wostl, 2007), social capacity-building asks for a local and participatory 

approach aimed at empowerment, instead of purely information. Transformability 

requires mutual trust between public as well as private stakeholders, for example 

showing in participating and accepting new interdisciplinary networks. 

Political capital is defined as the ‘capacity for mobilisation’ (Healey, 1997; 

Khakee, 2002), encompassing support by policy and decision-makers for a certain 

strategy as well as financial resources. Robustness, for example, requires high public 

funds to construct and maintain primary defences. Adaptability, on the contrary, 

needs political and financial support for a risk-based approach and a population 

that is willing to invest into own precautionary measures. Transformability, again, 

presumes financial support for establishing informal and interdisciplinary networks. 

Moreover, so-called change agents and leadership can help to make different actors 

collaborate and create long-term visions (see Gupta et al. 2010).   

To conclude, even though resilience demands all three aspects, robustness, 

adaptability and transformability, these aspects might seem contradictory to a 

certain extent. For example, is it possible to have a strong water management sector 

and foster informal networks at the same time? In general, we regard it as one of 

the strengths of the resilience concept, that it combines these seeming paradoxes. 

Obviously, depending on the situation, some aspects might be more important 

than others and hence explain different resilience priorities. The framework can 

help to identify these priorities, and at the same time show which other measures, 

institutions and capacities can be used to build resilience for the long-term future.  
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5.4  Methodology

The developed framework has been applied to assess the flood resilience of 

Hamburg. We choose for Hamburg as a case study for three reasons. First, Hamburg 

is experienced in tidal as well as pluvial flooding, and both types of flood risk are 

likely to increase because of climate change (Storch & Woth, 2008; Daschkeit & 

Renken, 2009; KlimaCampus, 2010). Second, Hamburg’s situation is similar to that 

of other big European cities such as London and Rotterdam, that have to handle 

a continuous urban growth on the one hand and increasing flood risks on the 

other, with a traditionally strong water management sector. Third, Hamburg has 

participated in various research projects emphasizing flood risk management and 

urban planning (e.g. FLOWS, RIMAX, MARE, SAWA, KLIMZUG-NORD), which make 

it assumingly a frontrunner in the debate. All three reasons make Hamburg a great 

case to create generic knowledge about flood resilient cities in Europe. 

Within Hamburg, we specifically look at two current urban development 

projects, the “Leap across the river Elbe” and the “HafenCity”. Both are located in 

flood prone areas (see figure 5.1). The “Leap across the river Elbe” project implies 

urban growth on the Elbe Island Wilhelmsburg – the former marshlands and the 

deepest part in Hamburg, which was flooded completely during the storm surge 

in 1962 causing more than 300 fatalities (FHH, 2005a). The HafenCity is an urban 

regeneration project on former port and industrial areas in the middle of the city, 

located outside of the main dike line. These two areas are interesting, as they 

show two different kinds of flood risk management strategies, one more based on 

robustness and the other one more based on adaptability. 

The case studies are based on different sources to validate the findings. 

First, we carried out an in-depth analysis of various policy documents to identify 

current measures and policy instruments, including information about current 

urban development projects (Free and Hanseatic City Hamburg [FHH], n.d.; FHH, 

2003; FHH, 2005b), Hamburg’s flood protection concept (FHH, 2007), disaster 

management concept (FHH, 2005a) and brochures used for risk communication 

(FHH, 2004; FHH, 2008). In order to understand Hamburg’s institutional structure, 

we looked at different national and Hamburg-specific legislation (for instance, 

Hamburg’s water law), publications about disaster management in Hamburg 

(Gönnert & Triebner, 2004; Lange & Garrelts, 2008), as well as websites from 

pertinent agencies. We also scanned all land-use plans from the Elbe Island 

Wilhelmsburg (65 legally binding, five in a draft state) and the HafenCity (seven 

legally binding, six in a draft state) to what extent planners made usage of flood risk 

regulations in these plans. Last but not least, interviews with key stakeholders shed 
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Figure 5.1: Locations of the HafenCity and the Elbe Island Wilhelmsburg, the thick line representing 
Hamburg’s dike line. Source: designed by author; Basemap from ESRI OpenSource.

 

light on the process of the two urban development projects, revealing which 

capacities played a role and why certain solutions were favoured above others. In 

total, we interviewed 8 stakeholders, comprising planners, water managers, disaster 

managers, researchers as well as citizens. On a ministerial level, the governmental 

stakeholders come from the BSU (Ministry of Urban Development and Environment), 

LSBG (the operating water management authority) as well as BIS (Ministry of 

the Interior and Sports). On a district level, we spoke to representatives from the 

Bezirksamt Mitte, as they are responsible for both urban development projects from 

a planning as well as a disaster management perspective. Moreover, we spoke to a 

researcher involved in various research projects that try to embed a more resilience-

oriented flood protection in Hamburg and a citizen of the HafenCity, who is at 

the same time the “Flutschutzbeauftragter” of his building, which means that he is 

responsible for operating the flood gates in case of a storm surge.

5.5  Case study: Hamburg – A flood resilient city?

The “Leap across the river Elbe” and the HafenCity are the two biggest urban 

development projects in Hamburg at the moment. The main idea of the “Leap across 

the river Elbe” project is to grow in the middle of the city and connect Hamburg’s city 
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parts north and south of the Elbe. This implies new residential and commercial areas 

on the Elbe Islands (FHH, 2003; FHH, 2005b). The prognoses vary between 15,000 

and 50,000 new citizens that will be allocated in the marshlands. Currently, there 

are 50,000 people living on the Elbe Island, so the implementation of the project 

could even imply a doubling of today’s population. The HafenCity can be seen as the 

first stepping stone of the project, as it brings the inner city closer to the river Elbe. 

On 157 hectares of former port and industrial areas, more than 6,000 homes and 

45,000 new jobs are supposed to be created (HCH, 2014). Thereby the inner city 

can be expanded by 40%. The goal is to create an attractive waterfront and a lively 

neighbourhood with retail, residential areas and office space.

“Leap across the Elbe” – Urban redevelopment on the Elbe island Wilhelmsburg

Content – measures and policy instruments applied to lower flood risk

Like the rest of Hamburg, the Elbe Island Wilhelmsburg is protected by a main dike 

line that gets continuously heightened and strengthened. The newest program for 

dike renewal, the so-called “Bauprogramm Hochwasserschutz”, dates back to 2007 and 

prescribes on average an elevation of 1m (FHH, 2007). The program ends in 2016. 

However, more elevations can be expected, as the design level for floods has been 

increased by another 80cm in 2012, among others due to the projected sea level rise. 

Although the dikes get higher and higher, Hamburg also attempts to be prepared for 

the case that a storm surge overtops the main dike line. For this purpose, detailed 

warning and evacuation schemes exist. The need for such schemes became obvious 

after a disastrous storm surge in 1962 when one sixth of the whole city was flooded, 

20.000 people had to be evacuated and 300 people died (FHH, 2005a). 

The population is informed about these schemes by so-called “Sturmflut-

Merkblätter” (storm surge information sheets), that are distributed yearly among all 

concerned households. The storm surge information sheets vary per district, and 

apart from German they are disseminated in five foreign languages (Polish, Turkish, 

Serbo-Croatian, English, and Russian) to make sure that everyone can understand 

the provided information. They include advice for individuals and a list of important 

telephone numbers whom to contact in case of a storm surge. The second page 

of the information sheet is always a map of the district indicating the safe areas, 

areas that will be warned and areas that will possibly be evacuated. It also includes 

emergency shelters and bus stops that serve as meeting points in case of evacuation. 

In recent years, two ideas were developed trying to create synergies between 

flood risk management and urban planning on the Elbe island: a ‘compartment  

CHAPTER 5  A FRAMEWORK FOR ASSESSING THE FLOOD RESILIENCE OF CITIES



131

system’ and a ‘dike park’. Whereas the idea for a compartment system was 

developed by researchers from the Technical University of Hamburg within 

the research project RIMAX in 2007, the idea for a dike park was created by 

a consultancy firm in 2011 within the context of an International Architecture 

Exhibition taking place in Hamburg. 

Although both ideas open up opportunities for “living with water”, the 

compartment system would have implied a much more radical social and 

physical transformation than the dike park. It is based on the idea that different 

compartments are created by building dike rings instead of one dike line. The 

possibility of flooding would vary from compartment to compartment, so that 

there is a smoother transition between water and land. That also means that in 

some compartments more adaptation measures are needed than in others. The 

compartment system would be designed in such a way that most vulnerable areas 

have the lowest chance of being flooded (IBA Hamburg GmbH, 2009; Pasche, 2007; 

Helmholtz-Zentrum Potsdam, 2009). The dike park, in turn, works with the existing 

dike line. The goal is to make the dike more accessible for the public by seeing dike 

investments not only as a chance to maintain and heighten the dike, but also to 

create more open spaces at the waterfront, thereby improving the quality of life in 

the city (IBA Hamburg GmbH, 2011). 

When the compartment system was introduced, it was rejected by policy- 

and decision-makers. According to the head of the department water management 

at the BSU, the compartment system will also not be part of Hamburg’s future plans. 

A researcher involved in the project explains: 

Back then, the idea was considered to be inadequate. […] Many people did not 

understand that the goal was to lower flood risk and offer chances for urban planning 

at the same time. […] that they would still be protected – but according to the concept 

of resilience, not resistance. Most people still associate flood protection with huge 

walls. However, smooth transitions between water and city are better since they also 

improve the risk awareness among the population. 

Interestingly, the dike park project has partly been realized. When a piece of the dike 

line, the “Klütjenfelder Hauptdeich”, had to be renewed anyways, stairs were included 

in the dike to make the waterfront more accessible. However, the dike park does not 

imply a real transformation: the flood risk management strategy of the Elbe Island 

Wilhelmsburg is still mainly built on the idea of robustness. The hinterland is not 

physically prepared for flooding, but disaster management arrangements are in place 

to lower the damage in case of a storm surge. 
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Context – institutional structure and legislation

The choice of these measures and the rejection of others can partly be explained 

with the institutional structure. After the storm surge of 1962, flood risk 

management as well as disaster management have become high priority policy 

fields. In case of emergency, the Ministry of the Interior becomes the central disaster 

management institution that can instruct all other authorities. In that case, the privy 

council of the Ministry of Interior leads the disaster management organisation. He is 

even authorised to make decisions without the Senate then, which is normally not 

possible in Hamburg. This exemption allows urgent decisions like a ban on driving 

on specific roads to be made immediately and with little bureaucracy (FHH, 2005a; 

Lange & Garrelts, 2008; Gönnert & Triebner, 2004).

Using spatial planning to lower the potential damage is not yet common 

practice. This shows for example in the fact that the “Leap across the Elbe” policy 

documents (FHH, 2003, 2005b) published by the planning authority do not include 

any statement about flood risk management. Moreover, our analysis of all land-use 

plans from the Elbe island (65 legally binding plans, five in a draft version5 ) reveals 

that only four plans prescribe measures with respect to flood risk. Land-use plan 

Wilhelmsburg 71 from 1994 forbids basements, Wilhelmsburg 2 from 1964 only allows 

constructing if the whole parcel is elevated up to a minimum of 2.5m above mean 

sea level. While Wilhelmsburg 18 and Wilhelmsburg 72, both from 1994, prescribe a 

fixed staircase to a permanently accessible level on 6m above mean sea level, if the 

building includes residential use. As legal changes in 2005 require flood risk to be 

considered as one concern that has to be balanced with other concerns in the act 

of plan-making (§1 VI no. 11 BauGB6 ), one would expect more regulations in recent 

land-use plans. While they do include more measures to deal with precipitation, 

for example greening roofs, there are no explicit building restrictions because of 

storm surges. Although projects like the dike park work on improving the relations 

between water managers and planners, the collaboration between both disciplines is 

overall still limited. 

Process – intellectual, social and political capital

The currently available intellectual, social and political capitals offer another 

explanation why a transformation from “fighting the water” to “living with the 

water” seems to be so difficult. On the one hand, Hamburg possesses capacities that 

support the current strategy. For example, Hamburg has high trust in the expert 

knowledge of water engineers. On a symposium dealing with water challenges 

5) All land-use plans are publicly accessible on http://www.hamburg.de/bebauungsplaene-online/.

6) BauGB, short for Baugesetzbuch, is the German federal building code.
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and climate change the former privy council of the BSU praises Hamburg’s “high 

competencies in water engineering and flood control” (IBA Hamburg GmbH, 2009, 

p. 7). Preventing another disaster like the storm surge of 1962 has a high priority 

among policy and decision-makers. Therefore, they are also willing to spend much 

public money on flood protection. The latest dike renewal programme costs more 

than 600 million €, although partly covered by the Federal Government of Germany. 

In a ranking comparing different budget groups within the Ministry of Urban 

Development and Environment for the years 2013 and 2014, water management and 

flood protection score the 2nd position after housing. A fifth of the overall budget 

is spent on water management and flood protection. It has significantly more 

resources than urban planning, environmental or climate protection (FHH, 2012).

Experiences with the dike park, however, raise the question how money is 

spent and if the integration of urban planning and flood protection legitimizes extra 

costs. The integration of stairs into the Klütjenfelder Hauptdeich as a means to make 

it a multifunctional dike was more expensive than a normal dike renewal. Moreover, 

maintenance costs of the dike have increased because of the intense usage.  

A representative of the LSBG therefore states: “If urban planning and flood 

protection do something together, the city has to recognize, that this causes extra 

costs. You don’t get it for free. However, that often does not work out.” In the 

particular case of the Klütjenfelder Hauptdeich, the initial extra costs were covered  

by the International Architecture Exhibition. As this is only a temporary budget,  

it remains doubtful if other projects like this will also receive funding. In particular, 

as some water managers perceive that the multi-functionality of a dike goes at 

the expense of its safety. A water manager from the LSBG remarked: “I know a lot 

of colleagues of mine that say ‘We want a dike as dike and at best fenced, so that 

no one has access to it, because this is our task’.” This may also explain why the 

compartment system was rejected. In general, a researcher from TUHH stated: 

There is still a rather low openness towards new ideas [...]. The reasons are manifold, 

mainly reflecting the “entrapment effect”, i.e. the reluctance to change the current 

‘known’ practices and accept something ‘new’ and as such ‘unknown’. There is much 

concern about how those changes would fit into the existing legal frameworks and the 

internal rules and responsibilities established within and between institutions.

Moving towards a more holistic resilience approach more based on the ideas of 

adaptability and transformability is not only difficult for public stakeholders, but 

also the broader population. Although national as well as Hamburg legislation 

acknowledges that flood risk management is not only a state’s task, but also requires 
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individuals to take necessary precautions within their means (§52 no. 2 HWaG), only 

few people are willing to do so. Two different studies about the risk awareness in 

Hamburg’s society (Heinrichs & Grunenberg, 2009; Knieling et al., 2009, the latter 

specifically about risk awareness on the Elbe island) come to the conclusion that 

most people are actually aware of the flood risk, but that the awareness does not 

translate into taking own precautionary measures. A practitioner from the BSU 

doubts a high risk perception among the population. He explains: “The topic water 

has only little meaning for the people. […] People don’t feel concerned. […] Especially 

new citizens have no risk perception at all”. 

For the same interviewee, the low awareness for flood risk is also a reason 

why it is so difficult to achieve public participation: 

During a research project, we made an advertisement in the local newspaper 

‘Hamburger Abendblatt’ that we are looking for people interested in participating 

in flood protection. The newspaper is read by more than 700000 people, 13 people 

answered, in the end 7 participated, all of them having already experienced a flood 

event.  

All in all, although ideas for changing the flood protection scheme of the Elbe Island 

exist, public as well as private stakeholders are reluctant to move from a robustness 

strategy towards a more adaptable approach. A transformation in future is not 

impossible, but barely in sight at the moment. This is mainly due to a lack of social 

and political capital. The question therefore arises what makes the HafenCity 

different and why was a more adaptable approach realized here?

The HafenCity – Urban regeneration in the heart of the city

Content – measures and policy instruments applied to reduce flood risk

Originally, the areas of the HafenCity lay not only outside the dike line, but they 

were also rather low: the height varied between 4.4 – 7.2 m above mean sea level 

rise, which means that most parts would get regularly flooded. When the idea of the 

HafenCity was born, two possible solutions to deal with flood risk were discussed: 

the ‘polder solution’ and the ‘dwelling mound solution’. Whereas the first solution 

would imply a protection line of 4.75 km and at least 5 flood barriers, the second 

solution required an elevation to a minimum height of 7.5 m above mean sea level 

rise. This level is considered flood-proof as it resembles the height of the flood wall 

protecting the inner city. Hamburg chose for the urban dwelling mounds, because it 
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was considered cheaper and it meant that they could start developing much earlier 

and step-by-step. With the first solution, developing could have only started when 

all flood walls and barriers would have been finalized (Bürgerschaft der Freien und 

Hansestadt Hamburg, Drucksache 15/7460, 1997). 

Figure 5.2 shows the flood protection concept for the HafenCity. The 

dwelling mound solution means that bridges and streets are indeed elevated up to 

a minimum of 7.5 m, whereas buildings incorporate the dwelling mound in form of 

a basement (see figure 5.3 and 5.4). Some of the basements are designed as parking 

garages, others are used as shops. In case of a storm surge, all openings such as 

windows are protected by temporarily installable flood gates (FHH, n.d.). 

The disaster management arrangement is similar to that of the Elbe Island 

Wilhelmsburg. The HafenCity also has storm surge information sheets to inform the 

residents about storm surge related risks. Two streets are built higher to serve as 

evacuation roads in case of a high storm surge.

Context

The broader historic and economic context further motivates the choice for a quick 

development and hence the dwelling mound solution. The reunion of Germany 

in 1989 moved Hamburg from a marginal location to the middle of Germany 

and a bigger Europe. Already in the 1990s, the development of the HafenCity 

was considered an important project to position Hamburg as an economically 

viable harbour city in the core of Europe (Bürgerschaft der Freien und Hansestadt 

Hamburg, Drucksache 15/7460, 1997).        

Before the dwelling mound solution could be realized, legal changes 

were necessary. Hamburg’s harbour law had to be changed so that the Senate 

could convert areas of the HafenCity from harbour usage into a mixed urban 

neighbourhood. Hamburg’s land use plan had to be changed accordingly. Moreover, 

a completely new act, the so-called Flutschutzverordnung, had to be passed by the 

Senate to allow living in the HafenCity. The HafenCity is now an exemption, as § 63 

Abs. 1 HWaG usually prohibits living in areas outside of the main dike line. 

Apart from legal changes, the HafenCity also establishes a new institution to 

operate the flood gates within the buildings, the so-called Flutschutzgemeinschaften. 

All property owners within a building complex are automatically part of it. Every 

Flutschutzgemeinschaft has a Flutschutzbeauftragter who is the main contact person 

and responsible for putting the flood gates in place, when a storm surge is expected.  

To conclude, the HafenCity brought about various institutional changes and 

innovations as well as capacity-building.  
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Figure 5.4: Basements of buildings during a storm surge in 2007. Source: ELBE&FLUT/Thomas Happel.

Figure 5.3: Basements of buildings, usual situation. Source: ELBE&FLUT/Thomas Happel.
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Process

First of all, the urban dwelling mound solution shows high intellectual capital. The 

flood protection concept of the HafenCity is often praised for being very innovative. 

Indeed, Hamburg’s water managers translated a concept that they have already 

used in the harbour area for years to the context of a mixed urban quarter. In the 

harbour area, it is common practice that property owners form Poldergemeinschaften 

that cover the costs for constructing, operating and maintaining flood protection 

schemes. 

In the case of the HafenCity, private stakeholders cover the costs for 

constructing, operating and maintaining the basements as well as the flood gates, 

whereas public money is spent on elevating the whole area and building evacuation 

roads. As this is not a common agreement for residential areas, the question is why 

private developers accepted these conditions. One private developer explained his 

motives to live and work in the HafenCity: 

It’s the location. Working at the waterfront increases the productivity of your 

employees by at least 25%, you can feel that. Where can you find a nicer location than 

here, where you have a direct view on the river Elbe, a view on the cruise liners? Just 

this morning a cruise liner has again arrived. It is just a preferred location.

Apparently, living at the waterfront makes up for extra costs. Of course, it also 

requires the financial capacity among private stakeholders. As Menzl (2010) points 

out, the HafenCity is one of the highest-price areas in Hamburg, for renters and 

buyers alike. It can therefore be assumed people living in the HafenCity have the 

financial capacity to cover these costs. Interestingly, our interviewee doubted that 

the flood protection scheme leads to a higher civil awareness among residents: 

To be honest, people here are rarely aware of flood risk. Of course it is visible, for 

example the storm surge last year December, but the HafenCity is safe. What I always 

say: If we are flooded here, the rest is already.

Hence the willingness to invest into flood protection seems less driven by flood risk 

awareness or the idea of being ‘resilient’ than the location. 

Similarly, public stakeholders did not opt for the flood protection concept 

because it was more flood resilient, but because it was politically wanted to develop 

as quickly as possible. The idea to develop a mixed quarter – first uttered by the 

Chief Planning Officer – was taken over by the mayor during the 1990s and even 

became a main issue of the mayor’s election campaign in 1997, as an interviewee 
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from the BSU explains. The political priority of the project is also expressed in the 

fact that the HafenCity got its own development agency, the HafenCity GmbH. 

Because of the strong political will, legal changes as described in the previous 

section became possible. Some documents (e.g. FHH, n.d. and the master plan of the 

HafenCity) promote that the HafenCity might be included in the main dike line by 

installing flood barrages and flood walls at a later stage. This shows that the flood 

protection scheme was not about resilience per se, but instead a means towards a 

purely economic and political end: positing Hamburg as a harbour metropolis within 

Europe as quickly as possible.

5.6  Conclusions

This paper set out to develop a framework for assessing the flood resilience of cities, 

for scientists and policy- and decision-makers alike. The framework presented is 

a heuristic one made for qualitative assessment. It enriches the current literature 

on flood resilience in two ways. First, the framework overcomes the resistance–

resilience dichotomy often used in flood risk management (De Bruijn, 2005; Douven 

et al., 2012; Hooijer et al., 2004; Vis et al., 2003). The paper argues that technical 

measures usually attributed to a “resistance strategy” are not contradictory to a 

resilience strategy, because robustness and the ability to withstand a flood event are 

inherent characteristics of resilience itself (Holling, 1973; Davoudi et al., 2012; Scott, 

2013; Galderisi et al., 2010). Second, it clarifies resilience and the meaning of its three 

key characteristics – robustness, adaptability and transformability – for the specific 

context of flooding in cities. By identifying important components for implementing 

resilience strategies, the paper goes beyond predominantly conceptualizing resilience 

(e.g. Pendall et al., 2010; Davoudi et al., 2012; Alexander, 2013). These components 

comprise content, context and process factors for decreasing flood probability, 

reducing consequences of flooding and fostering societal change (see Figure 5.1). 

The focus on strategies gives the resilience concept a new notion compared to the 

original ecological meaning – it is no longer descriptive, but a normative concept 

that can actively be achieved through intervention.

While the framework is derived from a literature review in this field, the two 

case studies from Hamburg add important practical insights into both the current 

barriers to implementing a resilience strategy and the chances to achieve such a 

strategy. The first case – the Elbe island of Wilhelmsburg – shows that building 

up social and political capital remains one of the main challenges to moving to a 

holistic resilience approach. This includes a better integration of urban planning and 
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water management as well as the willingness of private developers and citizens 

to contribute to flood risk management. Raising awareness among both public 

as well as private stakeholders is therefore key to making a shift to more resilient 

approaches likely in future. For this purpose, the framework suggests measures for 

capacity-building; such as consensus-building practices and decision support tools 

among public stakeholders, as well as public campaigns and early education in school 

among private stakeholders. The HafenCity teaches us another important lesson 

in this respect: spatial transformation processes offer the chance to embed flood 

resilience into a bigger urban agenda. While flood resilience alone is not enough 

motivation to change the flood risk management strategy, it has the potential to link 

into a broader political and economic agenda and thereby create win-win situations. 

Moreover, political capital is extremely important in the shift towards a resilience 

strategy. Leadership and key agents, as in this case the mayor, made lots of legal 

changes possible. Moreover, the location convinced private developers to invest  

in the area, even though they had to carry the costs for flood protection.

Overall, we conclude with three suggestions for urban policy and research:

•	 The	Wilhelmsburg	case	shows	that	urban	policy-makers	are	relatively	unaware	

of the potential of a holistic approach for improving safety. In particular, that a 

resilience approach does not only create added value (e.g. water view instead of 

a fenced dike), but also may increase the safety of an area. Shifting to resilience 

approaches therefore requires a new framing of mind-sets among both public as 

well as private stakeholders. How this can effectively be done will require further 

research.

•	 A	holistic	resilience	approach	requires	a	redistribution	of	responsibilities	between

public and private stakeholders. The HafenCity is a high-end urban development, 

where private developers as well as inhabitants have generally sufficient 

(financial) capacity to cover extra costs and efforts for flood protection. The 

case teaches us that public authorities can create incentives (i.e. living at the 

waterfront) for increasing the willingness among private stakeholders to take 

a more active role in flood risk management. Resilience, however, does not 

merely imply the advancement of “rich” individuals or organizations (i.e. those 

holding higher levels of capacities and resources such as knowledge, relations 

and support). Therefore, it is important that policy-makers consider social justice 

and equity aspects. Further research is needed to clarify how and to what extent 

public authorities can set the boundary conditions for a socially just “public–

private divide” in flood risk management.
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•	 Often,	more	holistic	resilience	approaches	are	associated	with	higher	costs.	

The example of the HafenCity shows, however, that resilience is not more costly 

per se. The financial aspect again strengthens the need to create synergies with 

other fields: flood resilience should not be a separate policy, but integrated into  

a broader urban agenda.
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6.1  Introduction

This thesis started out with explaining the growing risks of flooding in cities, world-

wide and in Europe. The focus of this thesis has lied on European cities, as Europe 

has significantly suffered from flooding in the last two decades, leading to various 

discussions about adequate ways of flood risk management. Only relying on 

traditional flood control measures is increasingly recognized as inadequate,  

since the damage can be catastrophic if flood control fails. However, planning  

for reducing flood risk is impeded by uncertainties and changing circumstances –  

policy-makers do not know exactly how to plan and what to plan for. The most 

pressing uncertainty at the moment is climate change: scientists agree that the 

climate will be changing, affecting sea levels, precipitation patterns and storm 

frequency. Nonetheless, predictions are still uncertain, in particular for the regional 

and the local level. Moreover, future socio-economic development and interactions 

with the hydrological system are difficult to foresee. This raises questions about 

which areas will be most at risk, how society’s values will develop and how this will 

affect future flood risk management.

Against this background, a paradigm shift in dealing with flood risks has been 

called for; from a ‘predict and control’ to an ‘integrated and adaptive’ regime  

(Pahl-Wostl, 2006). Recently, in science as well as policy discourses, the idea of  

a ‘flood resilient city’ has gained prominence. A city which can withstand or adapt 

to a flood event without being harmed in its functionality, and is even capable 

to transform to a new, less flood prone state when necessary. This sounds like a 

promising idea, but it also questions traditional approaches and institutions, asking 

for a stronger integration of flood risk management and spatial planning and 

new governance arrangements between state, market and civil society. Given the 

prominence and rapid adoption of the resilience concept on the one hand, and its 

tension with traditional flood defence approaches on the other, this thesis sought 

to advance our understanding how the resilience concept resonates in current flood 

risk management and urban planning practices, and which conditions are conducive 

for implementing flood resilience strategies in urban areas. Or in other words, how 

- and to what extent - has this promise been brought to practice, and which conditions 

facilitate the implementation of flood resilience strategies in urban areas?

Two challenges have stood central in this thesis. The first challenge concerns 

the meaning-making process of the resilience concept in practice. Given the novelty, 

but also the fuzziness and multi-interpretability of the concept, this thesis analysed 

how the resilience concept is actually made sense of in current strategy-making 

processes. For this purpose, this thesis first studied how two key notions of the 
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resilience concept – ‘uncertainty’ and ‘adaptability’ – have been framed in long-term 

flood risk management strategies in London and Rotterdam (RQ 1). Moreover, it 

explored how long-term flood risk management can be made more adaptive, and 

which opportunities and challenges policy agents encounter in this process (RQ 2). 

The second challenge concerns the actual implementation process of flood 

resilience strategies in urban areas. While quite some knowledge is gained about 

which measures should be taken to achieve greater flood resilience, the actual 

implementation often faces a multi-actor and multi-level governance challenge.  

This thesis therefore aimed at identifying conditions for implementing flood 

resilience strategies in urban areas, by evaluating the decentralised implementation 

of flood resilience measures in London (RQ3) and the reasons for adopting a different 

flood risk management approach in Hamburg’s HafenCity compared to the Leap 

across the Elbe project (RQ 4). 

The goal of this chapter is to draw together the major findings of this thesis 

and embed them into a broader academic debate. All cases from this thesis have 

been studied against the background of how flood resilience is brought from theory 

to practice. The objects of analysis varied from long-term flood risk management 

strategies (in the regions of London and Rotterdam) to urban regeneration projects 

(in London and Hamburg). Comparable insights are drawn on the grounds of how 

the resilience concept resonates in long-term flood risk management strategies, 

which implementation issues arise in concrete urban development projects in 

flood-prone areas, and more general observations about the context of flood risk 

management practices in the three countries and cities. The main findings from each 

case are highlighted and connected to the findings of other cases where possible. 

Overall, four main observations can be made, which will be explained in more 

detail below (see chapters 6.2 – 6.5). The first observation is that resilience thinking 

has left its mark on the policy language of long-term flood risk management 

strategies, but that this does not yet translate to fundamentally different measures 

and management approaches (‘Resilience – more talk than action?’, see chapter 6.2). 

As resilience is often considered to require an adaptive governance or management 

approach, the second main finding zooms in on the adaptive element of the long-

term flood risk management strategies in the regions of London and Rotterdam. 

Despite diverging frames and governance approaches, the strategies reveal striking 

similarities in operationalizing the adaptive response in a technical-rational way 

(‘“Adaptive strategies” – a technical-rational interpretation prevails’, see chapter 6.3). 

The third observation is about path-dependency, which has been observed in all 

cases in terms of ‘physical-spatial stickiness’ as well as ‘social-institutional stickiness’ 

(‘“Stickiness” and path-dependency’, see chapter 6.4). The final observation concerns 
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the growing importance of the local level for implementing flood resilience 

strategies in urban areas and the need for central support to make decentralization 

work (‘The growing importance of the local level: endowing responsibilities or 

shifting problems?’, see chapter 6.5). Each of these sections ends with theoretical 

implications and practical recommendations about how to bring the implementation 

of the flood resilience concept forward. Finally, Chapter 6.6 presents an outlook and 

recommendations for further research.  

6.2  Resilience – more talk than action?

This thesis started out with explaining the increasing usage of the resilience concept, 

establishing resilience as a new buzzword in academia and practice. Moreover, 

this thesis has operationalized flood resilience as robustness, adaptability and 

transformability, thereby overcoming the simplified dichotomy between a resistance 

strategy aimed at reducing the probability of flooding and a resilience strategy aimed 

at reducing the consequences of flooding (prevalent in all chapters, but mostly 

worked out in chapter 5). Dikes and other technical measures are an essential part 

of a resilience strategy, but there is more to it than that. As explained in chapter 2, 

resilience stands for a new way of thinking, a ‘new narrative’, about how to govern 

risks and uncertainties, thereby challenging the ‘predict and control’ regime of flood 

risk management. This shift, however, has mainly shown in the policy language used 

in long-term flood risk management strategies, less in the measures these strategies 

propose. 

A new policy language…

Chapter 2 shows that a new policy language has emerged in the Thames Estuary 

2100 Plan and the Dutch Delta Programme. The strategies worked out in the 

Thames Estuary 2100 Plan and the regional sub-programme Rijnmond-Drechtsteden 

both emphasize ‘uncertainties’ and refer to the ‘interconnectedness of systems’. They 

stress that flood risks cannot completely be eliminated and that new approaches 

and new collaborations between state, market and civil society are necessary to deal 

with the residual risks. This is a shift, because flood risk management has usually 

been strongly concerned with providing certainty and ‘dry feet’. The latter is even 

part of the constitution in the Netherlands. Consequently, new tools and specific 

policy terms have entered the policy arena, such as ‘adaptation pathways’ and 
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‘tipping points’ in the Dutch case and ‘route map approach’ and ‘decision pathlines’ 

in the English case. Uncertainties about climate change and future socio-economic 

developments are acknowledged as a major component of the problem definition, 

requiring adaptive responses as subsequent courses of action. In the Netherlands, 

the ‘Adaptive Delta Management’ has been created on a national level and then 

substantiated in the region of Rotterdam. In London, the Thames Estuary 2100 Plan 

itself has been coined an ‘adaptable plan’. The emphasis on uncertainties and residual 

risks, and the endeavour to shape an adaptive response, fits within the idea of flood 

resilience and the ontology of evolutionary resilience thinking. Understanding these 

as two key elements of the resilience narrative, this thesis argues that resilience has 

started to leave its mark on the current flood risk management debate.   

… but a continuation of the existing strategy?

However, Chapter 2 also makes clear that, so far, this is mainly a shift in language 

and the overall process of the strategy-making, but less so in the proposed 

measures. The main measures are targeted at reducing the probability of 

flooding; reducing the consequences of flooding is touched upon through disaster 

management, but there are hardly any efforts to increase the adaptive capacity 

behind the dike line. In both strategy-making processes, a variety of different flood 

risk management options have been considered. In both cases, this has also been 

highly appreciated by the involved stakeholders. As one of the members of the 

programme team in the Rotterdam case stated, thinking about the long-term 

perspective gave a feeling that ‘everything is possible’. However, although many 

options were discussed, the filtering process in both cases eventually led to a 

continuation of the existing, primarily protection-oriented strategy. 

For instance in London, the course of action set out for the coming years 

is a focus on option 1 (‘improve existing defences’), with the possibility to make a 

decisions for option 3 (‘a new barrier with locks’) around 2050. This estuary-wide 

course of action then ought to be complemented with floodplain management, 

building flood resilience (e.g. floodproofing buildings) and improving emergency 

response. Together, they would serve as a diverse and holistic approach of dealing 

with floods. However, Chapter 2 already raised the first concerns about the 

implementation of more resilience measures such as floodplain management 

and capacity building in society, because their implementation depends on the 

willingness and ability of the local authorities. These authorities, however, were 

hardly involved in the process. 
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Chapter 4 validates these concerns. The implementation of Thames Estuary 

2100 Plan’s recommendations in the urban regeneration initiative project Royal 

Docks faces several challenges, including a lack of local ownership of the plan, a 

lack of clear guidance for floodplain management, and limited capacities within a 

local authority that has been struck as one of the hardest with austerity measures. 

Because the assessment of the actual flood risk has been changed, new assets like 

apartments and businesses and new people are placed in an area that is potentially 

prone to tidal, fluvial and pluvial flooding. Some precautionary measures have been 

taken, but the redevelopment of this area could have provided an opportunity 

to follow a more flood resilience based approach. The fact that this opportunity, 

although suggested in the Thames Estuary 2100 Plan, was not taken, shows that the 

sense of urgency around flood risk is at the moment lower than the sense of urgency 

around urban growth and development. 

As described in Chapter 2 and 3, the strategy-making process in Rotterdam 

led to a similar result. The preferred strategy of maintaining and improving the 

existing system can be seen as a ‘middle course’. Large-scale interventions like a 

ring of weirs or a closed dam to the seaside (‘Delta Works 2.0’) have been excluded, 

just like a broader spatial planning based approach to deal with flood risks. In the 

Rijnmond-Drechtsteden area, a different – more adaptive – approach to flood risk 

management is only followed in Rotterdam’s areas outside the existing dike line, and 

in Dordrecht. Dordrecht is a unique case. It is the only place within the existing dike 

system where not all parts of the existing dike ring can be reinforced, because some 

parts of the dike ring are too close to historic buildings (see Chapter 3). Therefore, 

Dordrecht has become a pilot region for the implementation of the multi-layer 

safety concept, which combines technical protection measures with spatial planning 

and disaster management measures (Hegger et al., 2014).

Still, the involved stakeholders keep addressing the need for adaptability 

and the integration of spatial planning and water management. The ambiguous 

character of this plea results in a remarkable framing process, in which dikes are 

coined as ‘adaptive’ and ‘every dike is seen as a spatial concept’. This is a remarkable 

framing in the sense that words like ‘spatial concept’ and ‘adaptive’ somewhat hint 

at a resilience strategy. However, simply changing the looks of the dike does not 

increase the adaptive capacity behind the dike line. Such framing follows logically 

from the middle course that was chosen: the existing protection-oriented approach 

is largely kept in place, yet it seems that this familiar approach is presented in a new 

coat (‘old wine presented in new bottles’). 
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A lingual resilience turn

Overall, chapters 2, 3 and 4 provide evidence that speaks in favour of a ‘lingual 

resilience turn’ in long-term flood risk management strategies. However, the 

strategies itself remain much more a continuation of the existing approaches, 

raising doubts about how much they will induce a paradigm shift or transformation. 

This leads to the overall conclusion that resilience so far is more accommodated 

in talk than action. The fuzziness of the resilience concept clearly leaves room 

for interpretation. In fact, the London and Rotterdam cases provide evidence for 

White & O’Hare’s (2014) statement that adaptive language can be enveloped in 

an engineered understanding; at least in that sense, that words like ‘adaptive’, 

‘uncertainties’, ‘tipping points’ and ‘interconnected systems’ are used, but the 

proposed measures remain primarily protection- and engineering-driven. 

The finding that resilience so far is more talk than action is in line with other 

research, such as the observation from Kythreotis and Bristow (2017) that resilience 

language has been used in the UK context of climate adaptation policies to ‘rebadge’ 

existing strategies. Furthermore, Gralepois et al. (2016) observe that the Netherlands 

remains to follow a ‘safety-first’ approach. The emphasis on protection and ‘safety 

first’ also fits into a broader debate about the impact of resilience language on policy 

debates. While some authors emphasize the positive connotation of resilience as a 

means to strengthen local communities and the overall adaptive capacity of society 

(McEvoy, Fünfgeld, & Bosomworth, 2013), other authors see the rise of resilience as 

a manifestation of a ‘discourse of fear’ (Simin Davoudi, 2014; Evans & Reid, 2014). 

Because resilience is so much about shocks and disruptions, resilience language 

can come across as rather ‘apocalyptical’, framing nature as a threat rather than an 

asset for cities (Simin Davoudi, 2014). Comparing sustainability and resilience with 

each other, Davoudi (2014) speaks of a changing discourse from the ‘postpolitics 

of hope’ associated with sustainability to the ‘postpolitics of fear’ which underlies 

climate change and resilience. Following this line of reasoning, resilience language, 

as a reply to deep concerns such as climate change, reinforces ‘securisation’ as 

hegemonic discourse of our time (Coaffee & Clarke, 2017; Simin Davoudi, 2014). 

Securisation in this case refers to the need to defend cities and nation states against 

the ‘threats’ of nature. Framing climate change and nature as risk brings back 

modernist ideas of ‘taming nature’ and technical-rational management approaches 

(Davoudi, 2014). This can somewhat be considered a paradox: ‘Paradoxical as it may 

sound, the risk-laden narrative of climate change simultaneously evokes pessimism 

about the apocalyptic future and optimism about our ability to securitise it through 

technologies of risk’ (Davoudi 2014: 366) and further, ‘the risk-laden discourses of 
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climate change elevate the demand for control, for policing nature, and for security’ 

(Davoudi, 2014: 365). In this light, the inclination towards known and protection-

oriented measures is not surprising. Yet it mainly shows that resilience can be 

interpreted in multiple ways, and that the transformative element of resilience can 

easily be neglected. 

Nonetheless, it is still quite remarkable that these long-term and adaptive 

flood risk management strategies have emerged in the first place. It shows that 

climate change urges cities and nations to think about climate adaptation and, 

despite some political boost for climate scepticism, the public debate has helped to 

raise awareness and create momentum for more strategic and long-term thinking. 

Acknowledging uncertainties and becoming adaptive seems to have become a 

societal imperative. On the other hand, though, the strategy-making processes in 

both cases favour conservation over transformation, i.e. well-established and – until 

now – proven methods are preferred over new approaches that require authorities 

to take risks. In a way, the somewhat reluctant attitude of authorities when it comes 

to taking resilience measures demonstrate that so far there is neither enough need 

nor evidence to shift to a more transformative resilience strategy. 

The way forward: towards resilience as a ‘discourse of hope’?

For the further development and implementation of long-term flood risk 

management strategies, a positive framing and a move towards a ‘discourse of 

hope’ seem to be crucial. The momentum for more long-term thinking and strategic 

planning has been used, and has resulted in several new policy strategies using 

resilience language. However, the resilience concept has not been used to its full 

potential. Although resilience in general can come across as ‘apocalyptical’, this is  

not how resilience entered the field of flood risk management (see Chapter 1).  

The paradigm shift in flood risk management has been much more connected  

to hope and sustainability; the idea of the ‘spatial turn’ was to create more  

attractive living environments and come up with more sustainable flood risk  

management solutions at the same time. If policy-makers want to commit to  

a more transformative resilience strategy, it is important to go back to a positive 

connotation of the resilience concept, or, to speak in Davoudi’s (2014) words,  

to move towards a ‘discourse of hope’ again. By stressing the multiple benefits of  

a place-based resilience strategy (improved protection against residual risks paired 

with benefits for nature and attractiveness of the living environment), a vision with  

a stronger emphasis on building long-term adaptive capacity can be created.  
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6.3  ‘Adaptive strategies’ – a technical-rational interpretation prevails

Resilience generally implies an adaptive governance or management approach (Folke, 

Hahn, Olsson, & Norberg, 2005; Holling, 1978; Hurlbert & Gupta, 2015; Wilkinson, 

2011). The second main finding of this thesis therefore zooms in on the framing of 

adaptability in long-term flood risk management strategies, particularly in London 

and Rotterdam. As chapter 2 and 3 show, the two cases adopt diverging frames and 

governance approaches, but reveal similarities in the actual operationalization of the 

‘adaptive response’. The adaptive response in the English case is manifested in the 

idea of an ‘adaptable plan’, whereas in the Netherlands it is operationalized with the 

‘Adaptive Delta Management’ approach. 

Diverging frames and governance approaches…

The English and the Dutch case adopted diverging frames in the strategy-making 

processes, leading to different governance approaches of these two strategies. The 

Dutch case has adopted a ‘joint fact-finding’ frame, acknowledging the possible 

existence of diverging views and perspectives. Consequently, ‘a collective approach 

to developing knowledge’ has been pursued, reflected in the variety of stakeholders 

involved from national, regional and local level. On the contrary, the English case has 

adopted a ‘scientific pragmatism’ frame. The Thames Estuary 2100 Plan emphasizes 

that additional studies and investigations need to be carried out to build an ‘evidence 

base’, to base decisions on ‘sound science’. In the wider debate on classifying 

uncertainties, one could argue that the Dutch case has adopted a conceptualization 

of ‘multiple knowledge frames’, whereas in the English case a conceptualization of 

‘incomplete knowledge’ has dominated (Brugnach, Dewulf, Pahl-Wostl, & Taillieu, 

2008; Isendahl et al., 2009). 

To an extent, these diverging conceptualizations stem from the respective 

national flood risk management debates. The ‘joint fact-finding’ frame in the 

Netherlands can be seen as a culturally motivated choice of basing decision-making 

on building consensus among a broad variety of stakeholders, expressed with the 

‘Dutch polder model’ (Ashworth, Graham, & Tunbridge, 2007). Additionally, it can be 

seen as a way to find broad support, as water management in the Netherlands has 

formerly been accused of being too technocratic, with the national executive agency 

for water management Rijskwaterstaat being characterized as ‘a state within the 

state’ (van den Brink, 2009). English flood risk management on the other hand has 

been characterized with ‘lost knowledge’ and ‘outsourced expertise’ (Haughton, 
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Bankoff, & Coulthard, 2015: 375), while at the same time there is a general push for 

cost-effectiveness and ‘evidence-based policy-making’ (Clarence, 2002). The urge 

for more studies and a stronger evidence base therefore fits well into the English 

policy-making context. The interpretation and operationalization of resilience hence 

depends on the national context, leading to an interpretation of resilience that is 

coloured by the respective flood risk management tradition.  

… but similarities in operationalizing the ‘adaptive response’ 

Despite the above mentioned differences, there are quite some similarities in 

the operationalization of the adaptive response. As chapter 2 points out, these 

similarities are not surprising, since the ‘Adaptive Delta Management’ approach was 

inspired by the Thames Estuary 2100 Plan. 

The ‘adaptable plan’ for the Thames Estuary and the Dutch ‘Adaptive Delta 

Management’ approach are both based on scenario planning. Although both 

approaches stress uncertainties in general, two specific uncertainties are made 

salient: climate change and socio-economic development. Narrowing down 

uncertainties to these two specific categories facilitates a scenario-based approach. 

The English first developed the ‘route-map approach’, which was translated as 

‘adaptation pathways’ and transferred to the Dutch context. The main idea of these 

approaches is quite progressive, because the Thames Estuary 2100 Plan and the 

Dutch Delta Programme with its emphasis on ‘Adaptive Delta Management’ both 

enable long-term thinking and attempt to avoid measures that could compromise 

future strategies. 

Interestingly, though, both policy approaches also facilitate a rather technical-

rational interpretation of adaptability. Both strategy-making processes resulted 

in the conclusion that the existing system works actually quite well, and mostly 

requires continuous maintenance and improvement. Adaptability then comes down 

to ‘gradual adjustments over time’, or better said, the phasing of interventions. For 

example, if climate change progresses quickly, dikes also need to be heightened 

and strengthened more quickly. If not, less interventions are needed. In that way, 

adaptability is more procedural and instrumental than substantive; it is about 

speeding up or slowing down the interventions, depending on how external factors 

develop. The interventions themselves remain rather protection-oriented. To decide 

if measures need to be taken immediately or whether they can be postponed, both 

approaches speak about indicators and monitoring systems to ensure that decision 

makers are well informed on the development of external factors (although the 
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English approach has been developed further). As explained in chapter 2 and 3, this 

can be considered a rather technical-rational approach, or as one of the interviewees 

in the English case said, ‘a technical solution to the problem’.  

A ‘technical solution’ or a political choice? 

The technical-rational interpretation of adaptability can be better understood in 

the line of previous turns in flood risk management. As mentioned in chapter 2, 

the reliance on tools, indicators and monitoring systems shows similarities to how 

the field of flood risk management dealt with the ‘ecological turn’ (Disco, 2002) 

and ‘managerial turn’ (van den Brink, 2009) in recent decades. These turns have 

been incorporated with additional ecological standards and performance indicators 

(Lintsen, 2002; van den Brink, 2009). Indicators have the advantage that they can be 

controlled, and therefore enable a transparent way of decision-making.

A technical-rational interpretation of adaptability comes across as rather 

apolitical, but the interpretation of adaptability as gradual adjustments over time fits 

very well into a policy reality striving for savings and efficiency. It could therefore be 

argued that the idea of adaptability in both cases is strongly linked to an economic 

argument (see chapter 2). Understanding adaptability as avoiding over- and 

underinvestment can also pave the way for postponing investments until the next 

political cycle. Recognizing this economic underpinning of the strategies, one could 

also argue that the ‘managerial turn’ in flood risk management is still ongoing, and 

seems to be significantly shaping the ‘adaptive’ turn as well. 

The politics behind the current interpretation of adaptability can also be 

found in the monitoring systems. The best example for this comes from the Dutch 

case (chapter 3). When the policy agents from the Delta Programme tried to define 

indicators that can be tracked and followed to enable adaptive decision-making, 

they noticed that not every indicator ‘sends appropriate signals’, i.e. presents clear 

changes. While sea level rise is an indicator that is monitored and projected with 

a trend line, river discharge has so much variances that it cannot inform your 

decision-making adequately. Instead of having a traceable indicator, they therefore 

decided for a fixed worst-case river discharge of 17,000 m3 by 2050 and 18,000m3 

by 2100. This shows that defining what is monitored, and how, is rather difficult and 

essentially remains a (political) choice as well.

‘The urge to control’ also stems from the perceived need of policy agents to 

justify their decisions based on the outcome of the strategies. The policy agents feel 

the need to present a clear course of action with comprehensible costs and impacts, 
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and they are generally encouraged to choose the most cost-effective solution. In the 

cases of London and Rotterdam, economic cost-benefit analyses have shown that 

maintaining the existing system of predominantly heightening and strengthening 

dikes is the most efficient strategy. Using customary methods and tools, there is 

no decisive reason to switch to a different approach, even when climate change 

and other (known) uncertainties are taken into account. The strategy-making 

processes have therefore been driven by ‘output legitimacy’, i.e. the highest possible 

stakeholders’ acceptance of the outcome (Bekkers & Edwards, 2007; Mees, Driessen, 

& Runhaar, 2013; Scholten & Hartmann, 2018), and ‘engineering and scientific truths’, 

hence measurable data and scientific proof to support the decisions (Hartmann & 

Driessen, 2017). 

The way forward: towards new forms of legitimacy and knowledge

Accepting different forms of legitimacy and knowledge seems to be key to bringing 

forward the implementation of resilience in flood risk management practice. Other 

authors have suggested a shift from ‘output legitimacy’ to ‘throughput legitimacy’ 

(Mees et al., 2013; Scholten & Hartmann, 2018). While output legitimacy depends 

on the extent of stakeholders’ acceptance of the proposed strategy, throughput 

legitimacy is more gained through the process itself. It depends on stakeholders’ 

extent of access to, and influence on, the policy process, and the extent to  

which deliberation between stakeholders is open, and mutual understanding is  

encouraged and facilitated. Throughput legitimacy can be measured by the quality  

of participation and deliberation (Mees et al., 2013). 

Shifting to throughput legitimacy also implies that the water domain needs  

to make more room for multiple forms of knowledge and collaborative processes  

of knowledge generation, also referred to as ‘socially constructed truths’ (Hartmann 

and Driessen, 2017) or ‘multidisciplinary knowledge’ and ‘knowledge co-creation’ 

(van Buuren, 2013). The Dutch Delta Programme has already started to move into 

this direction with their emphasis on ‘joint fact-finding’. However, in the policy 

process itself, the focus has remained on ‘the water system’ and hydrology and 

civil engineering forms of knowledge have dominated (see Chapters 2 and 3, cf. van 

Buuren, 2013). 

To strengthen the adaptive element in both strategies, a stronger focus on 

monitoring and learning is suggested. As proposed in Chapter 3, the monitoring 

system itself can be made a more collaborative process (cf. Cundill & Fabricius, 

2009), which makes it possible to also include more socio-spatial indicators. A more 
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collaborative approach can also increase social learning and make the governance 

process more agile. Moreover, ‘throughput legitimacy’ and ‘knowledge co-creation’ 

asks for a stronger involvement of local stakeholders and citizens. In both cases, it 

seems recommendable to make better use of local knowledge and local capacities. 

That way, more room for more substantive visions can be created, measures can 

be better tailored to the local context, and local ownership can be formed for 

implementing these measures. 

6.4  ‘Stickiness’ and path-dependency

In this thesis, all studied cases have shown signs of ‘stickiness’ and path-dependency, 

both in the physical-spatial and social-institutional environment. As described in 

chapter 3, path-dependency potentially creates ‘lock-ins’ – situations in which 

sub-optimal solutions persist because they have materialized in the physical and 

social environment. In relation to flood risk management, the historic continuity of 

flood defence infrastructure has been characterized as ‘lock-in’ before (Huitema & 

Meijerink, 2010; A. J. Wesselink, Bijker, Vriend, & Krol, 2007; White, 2013). Investments 

made in the past have materialized in the environment as physical artefacts (e.g. 

dikes and barriers), which are managed by institutions (e.g. water management 

authorities). Gralepois et al. (2016) refer to this as the ‘stickiness’ of the flood defence 

strategy and the related ‘technocratic policy regime’. 

‘Physical-spatial stickiness’

A main observation from all three cases is that it is difficult to follow a more 

resilience-oriented approach within the existing flood defence system. In all 

cases, trust in the existing flood defence infrastructure is high, manifested in 

the continuation of the flood defence strategy, supplemented with some minor 

adjustments. 

In Rotterdam and Hamburg (chapter 3 and 5), a different – more adaptive 

and resilience-building – approach is only pursued in areas without existing flood 

defence infrastructure (i.e. in the HafenCity Hamburg and Rotterdam Stadshaven). 

The only exemption to the rule is Dordrecht, which follows a multi-layered safety 

approach, even though it is surrounded by existing dikes. The main reason for this 

lies in calculations which have shown that parts of Dordrecht’s dike ring cannot be 

heightened and strengthened to provide sufficient safety levels in future. Applying 
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the multi-layered safety approach can therefore be considered an act of necessity. 

As chapters 2 and 4 show, London’s emphasis on flood defences in past and 

present impacts how the adaptive capacity behind the dikes is regarded. Chapter 

2 indicated that local authorities can consider the existence of embankments and 

the Thames Barrier as a reason not to invest too much into riverside strategies 

and resilience-building measures. A concern that is mirrored in the development 

of the Royal Docks (chapter 4), when the flood risk assessment was changed and 

led to less strict building regulations because of the presence of existing defences. 

London’s strong emphasis on flood defences is an exception in the English flood risk 

management context, though. In general, England is known for following a more 

diverse flood risk management approach (Wiering, Green, Rijswick, Priest, & Keessen, 

2015). London has the advantage that it easily qualifies for national funding for 

flood defence infrastructure: in London, Defra’s principle of an economic return on 

investment for flood defence infrastructure of 8:1 is effortlessly met, because of its 

high density of people and businesses. 

To sum up, dikes are not only barriers in our physical environment to keep out 

the water, but they also form constraints in our thinking about alternative ways of 

flood risk management, limiting creativity and innovation. As has been highlighted 

before, the ‘stickiness’ of flood defences is an example of the ‘levee effect’ (Burby, 

2000) or ‘escalator effect’ (Parker, 1995). Investments from the past lead to the 

political and economic need to continue with the trajectory of flood defences. This 

thesis supports the finding from Gralepois et al. (2016) that changes in the flood 

defence strategies in England and the Netherlands are more ‘incremental adaptation 

instead of real change’ in the nature of flood risk management. Gralepois et al. (2016) 

even speak of a ‘backwards trend’ in the Netherlands, from more nature-friendly 

options ‘with water’ to a ‘safety first’ approach. Incremental change occurs when 

‘the regime incorporates some elements of emerging niches without changing 

its fundamental rationales’ (Mattes, Huber, & Koehrsen, 2015: 256). In this thesis, 

incremental change mainly shows in the prevailing technical-rational interpretation 

of adaptability (see section 6.2.2). 

‘Social-institutional stickiness’

The cases also show signs of ‘social-institutional stickiness’, namely in three aspects: 

1) flood risk management strategies have remained rather government- and expert-

driven; 2) citizen awareness and involvement is limited in all three cases; and 3) 

spatial planning and water management mostly remain ‘disjointed policy fields’. 
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Firstly, chapter 2 and 3 have highlighted that the strategy-making processes 

in the regions of London and Rotterdam have both remained rather government- 

and expert-driven. The ‘in-house team’, which has developed the Thames Estuary 

2100 Plan, comprised experts from consultancy agencies, the MetOffice and 

the Environment Agency itself. The Delta Programme has put significant effort 

into the inclusion of several stakeholders, resulting in a governance approach of 

governmental stakeholders, experts from consultancies and scientific and social 

advisory boards. Despite the inclusion of advisory boards, the process still remained 

driven by experts and the ‘four’ government layers, i.e. the national government, 

provinces, municipalities and water boards. Governmental stakeholders and experts 

are likely to share a common belief system and maintain a somewhat narrow 

discourse, which can also serve as explanation for the ‘stickiness of the technocratic 

policy regime’ (Gralepois et al., 2016; see also Fischer, 1990; Mattes et al., 2015). 

Secondly, limited citizen awareness and involvement has been a concern in all 

three cases. In the English case, the Thames Estuary 2100 Plan mentions low public 

awareness as one of the problems in London’s flood risk management, resulting 

from centuries of providing high-level protection (chapter 2). In the Royal Docks 

development, we saw that risk communication hardly takes place, because no 

one feels responsible for it (chapter 4). So far, also the Delta Programme fell short 

on communication about flood risks and evacuation possibilities towards citizens 

(chapter 3). And the Hamburg case shows that the lack of citizen involvement stems 

from both the government and the citizens: governments often do not actively 

involve citizens, but if they attempt to do so, many citizens are not really interested 

in the topic (chapter 5).   

Thirdly, this thesis hints at a continuous separation of the two policy 

fields of urban planning and flood risk management. In the Dutch case, the Delta 

Programme Rijnmond-Drechtsteden mainly focused on the water system (see chapter 

2), which explains the limited integration of flood risk management and spatial 

planning (‘every dike is a spatial concept’, see chapter 3). Spatial planning has been 

more central in a different sub-programme, called ‘Nieuwbouw en Herstructurering’ 

(in English: New Urban Developments and Restructering). The work of this sub-

programme is now continued with the ‘Deltaplan Ruimtelijke Adaptatie’ (in English: 

Delta Plan Spatial Adaptation), which is targeted at making cities climate-proof 

towards urban floods and the urban heat island effect (Deltaprogramma, 2017). 

Apparently, the integration of spatial planning and flood risk management is easier 

when it is not about coastal or river flooding (in Dutch usually associated with 

‘waterveiligheid’), but pluvial flooding (in Dutch usually associated with ‘wateroverlast’). 

The increasing frequencies and magnitudes of heavy rain events represent a new 

CHAPTER 6  CONCLUSIONS: PLANNING FOR FLOOD RESILIENT CITIES – FROM PROMISE TO PRACTICE?



161

problem, for which new approaches of flood-proofing the built environment are 

required. So far pluvial flooding seems to be separated from coastal and river 

flooding, although such a Delta Plan Spatial Adaptation can also be considered  

a chance for stronger integration of all sorts of floods into spatial planning in  

the future. 

In Hamburg, the limited integration of spatial planning and flood risk 

management showed in the ‘Leap across the Elbe’ project (chapter 5). Only in the 

HafenCity, an area outside the existing flood defence system, flood risk became 

a formal concern that was structurally put into land use plans. In London, the 

limited integration of spatial planning and flood risk management was displayed 

in a separation of responsibilities. While the Environment Agency is responsible for 

the flood defences, local authorities are supposed to take on the spatial planning 

measures of the Thames Estuary 2100 Plan (chapter 4). However, as the Royal Docks 

case has shown, the pressure for urban growth compromises a more thorough 

consideration of flood risk into the urban development schemes.

The way forward: Build on strengths and create more room for experiments

‘Stickiness’ and path-dependency often have a negative connotation, because it can 

lead to a ‘lock-in situation’. A common interpretation is that a lock-in undermines 

the resilience of a region, because it hinders the adaptation of the flood risk 

management system, which leaves the region vulnerable to future flood events 

(White, 2013; Huitema and Meijerink, 2010). However, as Simmie and Martin (2010) 

have rightly pointed out, one could also argue that a regional flood risk management 

system itself is resilient, when it is able to maintain its development path, even when 

it is disturbed by external or internal effects. Path-dependency, and also a lock-in, 

can then actually be considered as a positive characteristic, because it stands for a 

situation of strength. 

From this line of reasoning, the technical-rational interpretation of 

adaptability can also be considered advantageous, because it builds on existing 

strengths of the traditional policy regime (see Chapter 3). Similarly, Hegger et al. 

(2016) have raised doubts if a diversification of flood risk management measures 

is always beneficial, because it raises the question if a region can be good at 

everything.    

The fact that the current flood risk management system is not easily 

overthrown also shows how well the system has actually functioned over the 

years, and how well it still functions. The current spatial configuration is based on 
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technologies and management practices, which have coevolved with institutions, legal 

frameworks and societal perceptions, which all complement and stabilize one another 

(Liao, 2014; Pahl-Wostl, 2006; Tempels, 2016). On a larger scale, a radical change from 

the status quo cannot be expected on a short term, also because of the high costs and 

longevity of the existing dike system (Liao, 2014; Moss, T; Monstadt, 2008).

Nevertheless, well-considered transformational changes at smaller scales are 

possible (Folke et al. 2010, in Liao, 2014). Creating more room for experiments with 

a stronger transformative agenda on the local scale seems appropriate (Gunderson, 

2010; Liao, 2014; Pahl-Wostl, 2006). In particular, because new predictions for sea 

level rise lie higher than previously assumed (de Winter et al., 2017). Although it is 

positive that the existing system is not that easily overthrown, these new insights 

from climate researchers highlight the importance of long-term thinking and 

making sure that a system is prepared if extreme scenarios come true. It would 

therefore be good to continue experimenting with flood resilience measures, which 

are more spatially integrated and also comprise physical adjustments behind the 

dikes. That way, new insights and experiences can be gained about what works 

well, in case more radical system change is needed. Furthermore, and building on 

the transformative notion of flood resilience, it would be recommendable to make 

these experiments known to the wider civil society, in order to stimulate a broader 

social learning process (Pahl-Wostl, 2006). Such a broader social learning process 

can be beneficial for generating public support and finding new ways of democratic 

legitimacy, which can help governmental authorities to act quicker in case a more 

radical change becomes a necessity in the future.     

6.5  The growing importance of the local level

A flood resilience approach is considered to require a diversification of flood risk 

management measures (Aerts, Botzen, van der Veen, Krywkow, & Werners, 2008; 

Hegger et al., 2014; Mees et al., 2013; Wardekker, de Jong, Knoop, & van der Sluijs, 

2010). Diversification means that a balance needs to be found between large scale 

flood defence infrastructure and more tailor-made flood risk management measures, 

such as adaptations to individual houses and buildings, risk communication and 

evacuation plans. While large scale flood defence infrastructure is usually organized 

centrally, the more tailor made flood risk management measures need to be 

organized on a regional and local scale (see Chapter 4). The idea is that local input 

and effort is needed to create local arrangements for legitimized and effective 

solutions. This means that local authorities gain importance in the field of flood risk 
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management (Begg, Walker, & Kuhlicke, 2015; Meijerink & Dicke, 2008). Based on the 

cases of London and Hamburg, this thesis has shown that two important conditions 

for empowering the local level are (local) political buy-in and clear central guidance. 

The importance of political buy-in (on multiple levels)

Political buy-in appears to be an important condition. In the London case the 

absence of it on the local borough level was non-conducive to the implementation 

of the Thames Estuary 2100 Plan, whereas the presence of it in the HafenCity case 

on the mayor’s level helped the implementation of the urban dwelling mound 

concept. However, both the level of and reasons for political buy-in differed between 

the cases.

Chapter 4 showed that local authorities saw the lack of local political buy-in 

as a main obstacle to implement the recommendations of the Thames Estuary 2100 

Plan. In particular the idea of riverside strategies, i.e. reserving space for heightening 

flood defences along the river Thames in a spatially attractive way (e.g. with riverside 

terraces), would be hard to realize without political support. Because London 

is facing huge urban growth pressure, local authorities find it difficult to keep 

development away from the waterfront. For politicians, however, flood risk is not a 

‘sexy topic’ to win voters. As political cycles are short, they prioritize topics which can 

bring them more votes.  

On the other hand, in the HafenCity project in Hamburg the political buy-in  

at the level of the mayor’s office facilitated the implementation of the urban 

dwelling mound concept (see Chapter 5). The development of the HafenCity was 

politically wanted, and the flood risk management concept of urban dwelling 

mounds was evaluated as the cheaper option, also because it allowed faster 

development of the area than if large-scale embankments had to be built first. The 

strong political support for the project also made legal changes possible. Hamburg’s 

water law had to be changed, so that in the HafenCity living outside of the dikes 

was permitted. Therefore, a special act called ‘Flutschutzverordnung’ (in English: flood 

protection ordinance) had to be signed off, which also included the new institution 

of ‘Flutschutzgemeinschaften’ (in English: flood protection communities). In Hamburg, 

political support was hence also not present because politicians cared so much 

about flood risk as a topic, but rather because the urban dwelling mound concept 

fitted into a broader urban agenda. Flood resilience alone seems not to be enough 

motivation to change the flood risk management strategy; it needs to link with 

broader political and economic goals. 
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Central guidance and support: need for clear rules and responsibilities

The two cases from Hamburg and London also show how important central 

guidance and support are, particularly in the form of clear rules and responsibilities. 

In the London case, we could see a lack of ownership for implementing 

the TE2100 Plan on the local level. The lack of local authorities’ awareness and 

willingness was mostly caused by contextual circumstances. The austerity context 

has led to budget cuts and high personnel fluctuation and personnel reduction in 

the boroughs, which puts local authorities like the London Borough of Newham 

into a ‘survival mode’. In Newham, where parallel processes of urban growth and 

deprivation are taking place, other concerns simply rank higher than flood risk. In the 

Royal Docks, the lack of clear guidelines for who should inform new residents about 

flood risk has led to a situation of ‘finger-pointing’, in which no one, or if at all, the 

housing developers, are considered to be responsible for risk communication. This 

responsibility, however, is at odds with their main interest to sell or rent the house 

(see chapter 4). The London case therefore shows that central guidance and support 

is particularly important to not overburden local authorities, and to establish clear 

rules and responsibilities.

 Oppositely, in the HafenCity case, where occasional flooding is accepted and 

the built environment is adjusted accordingly, governmental authorities have set 

out clear conditions for development and living in the HafenCity. The urban dwelling 

mound concept has become part of the land use plans, which meant that no other 

way of building was allowed. Moreover, the above described ‘Flutschutzverordnung’ 

including the idea of ‘Flutschutzgemeinschaften’ regulates the role of property 

owners in the flood risk management concept of the HafenCity. A locally 

contextualized urban design solution and the sharing of flood risk management 

costs and responsibilities between authorities, developers and inhabitants were 

hence facilitated by clear rules and guidelines. Overall, this shows that the making 

and implementation of plans is not only dependent on the planning culture, but also 

the political and economic context.  

The way forward: Endowing responsibilities instead of shifting problems 

This thesis therefore concludes that, despite the shifts in governance that go 

along with a flood resilience approach (Johnson & Priest, 2008; Meijerink & Dicke, 

2008; Tempels & Hartmann, 2014), the role of governmental authorities does 

not diminish. In the three cities studies, there was a clear focus on ‘safety-first’, 
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organized in a more top-down way. In particular because the government has 

taken so much responsibility in the past, different approaches (like the HafenCity) 

need to be induced by the government as well. Central support is still very much 

needed. Otherwise, the decentralization and privatization of flood risk management 

responsibilities will only increase risks and shift problems instead of endow 

responsibilities. 

This thesis has also drawn attention to the arising distributional and social 

justice questions related with the shift from traditional flood control to more 

locally contextualized flood resilience approaches. Local capacities can strongly 

differ from each other, which, if not taken into account, can lead to inequalities 

in protection levels between different areas. It is striking in that respect that the 

HafenCity case is a neighbourhood with above-average salaries, where property 

owners as part of a ‘Flutschutzgemeinschaft’ can afford to outsource their flood risk 

management responsibilities to a security service. It raises the question if the same 

flood risk management concept would also have worked in a poorer neighbourhood. 

Generally, central guidance and support can also be considered important to prevent 

potentially increasing social injustices.  

Moreover, if a flood resilience approach is applied on a broader scale, 

governmental authorities should not only be cautious of inequalities between 

municipality A and B, but also, as the Royal Docks case showed, between new and 

old buildings in the same neighbourhood. The differing views from the planner and 

the flood risk manager from the Greater London Authority regarding the existing 

neighbourhoods in the Royal Docks case showed that equity and reducing flood  

risks can be trade-offs, which clearly leaves room for a morally laden discussion.  

As stressed by other authors before, translating the concept of resilience from 

natural to social sciences begs for carefully considering critical questions, such as 

“resilience from what to what, and who gets to decide?” (Porter & Davoudi, 2012: 331).

One could argue that when it comes to flood resilience measures and spatial 

integration of water, one of the key future challenges lies in intervening in the 

existing building stock. Considering that flood resilience measures do not come 

off the ground easily even in new urban projects, the complexity of ownership and 

responsibilities in existing built-up areas presents an even more ‘wicked problem’ for 

the coming decades. 

6.6  Final remarks and suggestions for further research

In sum, this thesis has shown that the concept of resilience resonates lingually 
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in current flood risk management strategies. However, despite the long-term 

character of these flood risk management strategies, there is more push for 

conserving than transforming the existing flood risk management system. The idea 

of a paradigm shift, associated with resilience when it first entered the flood risk 

management debate, is less prevalent. Although uncertainties are more strongly 

put to the foreground, a technical-rational interpretation of adaptability prevails. 

Acknowledging and emphasizing uncertainties does not automatically lead to 

fundamentally new approaches, but an incremental adaptation of the existing 

management system, with an emphasis on ‘securing’ cities and urban regions 

against future flood risk. 

Based on the main findings presented in sections 6.2 to 6.5, the following four 

conditions appear to be crucial for implementing a flood resilience approach in urban 

areas. First, if resilience is framed within a narrative of fear, a shift towards a more 

integrated and holistic flood risk management – targeted at reducing the probability 

and the consequences of flooding – is unlikely. Therefore, a positive and broad 

framing of flood resilience is important – embedded into a broader urban agenda 

and emphasizing the synergies that a flood resilience approach can create. 

Second, current water policy processes are often dominated by governmental 

stakeholders and experts, engineering- and hydrology-related knowledge and 

outcome legitimacy, which can facilitate technical-rational interpretations of 

adaptability and flood resilience. An alternative is to strive for new forms of 

legitimacy and knowledge, with a stronger emphasis on including local knowledge as 

well. If more locally tailor-made approaches are desired, local stakeholders should be 

participating from early on, also to create a sense of local ownership among them.    

Third, this thesis has shown that a more resilience based flood risk 

management approach comes easier off the ground in areas outside the existing 

flood defence system. Then, a flood resilience approach can be more cost-

effective, offer opportunities to share costs and responsibilities among a variety 

of stakeholders, and create a more attractive living environment by incorporating 

water into the urban design instead of blocking it out. Transformation, if desired, 

needs to start in the social system. For this purpose, further capacity-building among 

public as well as private stakeholders is necessary.  

Fourth, political buy-in and central support seem to be crucial for 

implementing flood resilience in urban areas. Political support is important to ensure 

that flood risk is not easily put aside in times of austerity and urban growth. Political 

support can be gained when a flood resilience approach is embedded in a broader 

economic and urban development agenda. Besides, a flood resilience approach 

requires a clear division of roles and responsibilities. Therefore, central guidance and 
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support remains important, and despite several governance shifts in the interplay of 

state, market and civil society, the overall role of governmental authorities certainly 

does not diminish. 

While this thesis has made a start with examining how the flood resilience 

concept is brought from theory to practice, further research regarding the meaning-

making and implementation process in practice is required. Several avenues for 

further research are suggested.

This thesis has shown the importance of interpretative policy research for a 

fuzzy concept like resilience. The multiple meanings of resilience clearly leave room 

for interpretation. Resilience, when applied in policy and planning, is a far from 

depoliticized concept. If and how resilience thinking is adopted, is influenced by 

discursive processes and political choices on multiple levels. This thesis made a start 

with critically unpacking the notions of ‘uncertainty’ and ‘adaptability’ in long-term 

flood risk management strategies. Further interpretive policy research is encouraged 

to follow the implementation of the resilience concept in flood risk management 

practice, and unravel its underlying (political) rationales. As flood risk management 

is a strong knowledge and expertise-driven field, the science-policy interface, and 

particularly the role of technical and scientific expertise in shaping policy discourses, 

is an interesting field for further interpretative policy research (Fischer, 1990; 

Wesselink, Buchanan, Georgiadou, & Turnhout, 2013).  

Moreover, this thesis has studied the development and first implementation 

steps of the long-term flood risk management strategies in the regions of London 

and Rotterdam. As these long-term and ‘adaptive’ flood risk management strategies 

are a new phenomenon, a close evaluation of the implementation process over the 

years is necessary. On the one hand, to monitor the potential risk of postponing 

decisions to a subsequent political cycle. On the other hand, to see which measures 

are implemented and which are not implemented, when, why and how, and for 

which reasons.  

This thesis has also hinted at path-dependency and ‘stickiness’. So far 

there is often too little evidence for policy-makers to shift to a different flood 

risk management approach. This highlights the need for more case studies and 

experiments (Liao, 2014; Pahl-Wostl, 2006; Gunderson, 2010). Policy and science 

should work hand in hand to design pilot studies with more transformative agendas, 

requiring also more cooperative and participatory forms of policy inquiry (Fischer, 

2009). Even though this knowledge might only be needed later, or the outcome is 

that such pilots are not functioning at all, such experiments are the only way to gain 

additional knowledge about certain technologies, costs, governance arrangements 

and (institutional) learning along the way.
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Lastly, this thesis has highlighted the growing importance of the local level 

in the flood risk management debate. Locally tailor-made approaches ought to 

deal with differences in local capacities, and therefore raise questions about how 

resources are distributed. More research regarding (potential) inequalities, and 

how to prevent them, is necessary (Begg et al., 2015). In 2012, the New York Times 

headlined ‘Forget sustainability. It’s about resilience!’ (Zolli 2012, cited in (Davoudi, 

2018), showing the enormous rise of the resilience concept, which is likely to 

continue even further. However, unlike sustainability, resilience is not necessarily 

environmentally and socially just in its original sense. In that vein, recent calls for 

critically unpacking how resilience is used in (planning) practice remain important 

(Cote & Nightingale, 2012; Davoudi, 2016; O’Hare & White, 2013), in particular paying 

attention to social and environmental injustices that might arise.
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Samenvatting
Het plannen van overstromingsveerkrachtige steden
Van belofte tot werkelijkheid?

Overstromingen zijn een serieuze bedreiging voor mensen en hun woonomgeving 

in Europa. Tussen 2000 en 2016 vonden er in totaal 376 overstromingsincidenten 

plaats, met als gevolg 1.751 doden en gewonden, 6.500.000 getroffenen en ca. 

€95.000.000.000 schade. Met name steden zijn kwetsbaar, omdat ze mensen, 

bedrijven en ecosystemen herbergen. Twee wereldwijde processen versterken de 

risico’s op overstromingen in steden: een voortdurende verstedelijkingstrend en 

klimaatverandering. Zelfs als klimaatverandering zou worden beperkt tot 1-2 °C 

boven het niveau van het pre-industriële tijdperk, zoals nu is afgesproken in het 

Klimaatakkoord van Parijs, zullen overstromingsrisico’s toenemen. Steden hebben 

geen andere keuze dan zich aan te passen. 

  Toch blijft het onzeker hoe deze aanpassing eruit zal zien en hoeveel 

aanpassing voldoende zou zijn. Ook al weten we op mondiaal schaalniveau welke 

effecten klimaatverandering op zeespiegels, neerslagpatronen en stormfrequenties 

zal hebben, voorspellingen op lokaal en regionaal niveau blijven onzeker. Bovendien 

is het moeilijk in te schatten hoe toekomstige sociaal-economische ontwikkelingen 

en het hydrologisch systeem op elkaar inwerken. Het blijft maar de vraag welke 

gebieden het meest kwetsbaar zijn, hoe maatschappelijke waarden zich zullen 

ontwikkelen en in hoeverre dat het toekomstig overstromingsrisicomanagement zal 

beïnvloeden. 

Een ding lijkt zeker: alleen inzetten op traditioneel waterbeheer – gebaseerd 

op het idee dat water met dijken, sluizen en andere technische maatregelen beheerst 

kan worden, wordt in toenemende mate als onvoldoende beschouwd. Het verleden 

heeft aangetoond dat technische maatregelen kunnen falen. De schade is dan enorm 

groot omdat het land achter de dijken nauwelijks beschermd is. Bovendien is het 

versterken van dijken duur en het vergt veel ruimte, die juist in steden niet altijd 

beschikbaar is. Verder kan een grootschalige verdedigingsinfrastructuur negatieve 

gevolgen hebben voor natuur en biodiversiteit. Binnen het beleidsveld waterbeheer 

is daarom een paradigmaverschuiving gaande onder verschillende benamingen: van 

het minimaliseren van de overstromingskans tot het minimaliseren van zowel de 

overstromingskans als de overstromingsgevolgen; van hoogwaterbescherming tot 

overstromingsrisicobeheer; van een beheersingsregime tot een integraal en adaptief 

regime; van het strijden tegen het water tot het leven met water. Sindskort speelt 

daarbij het begrip ‘resilience’ (veerkracht) een centrale rol.
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Het idee van een overstromingsveerkrachtige stad wint steeds meer aan 

populariteit, zowel in het beleidsdiscours als ook in het wetenschappelijke debat. Een 

overstromingsveerkrachtige stad wordt gekenmerkt door drie eigenschappen. Ze is 

robuust, dus ze kan het water tegenhouden. Ze is adaptief, dus ze kan zich aanpassen 

aan de gevolgen van een overstroming zonder dat haar functionaliteit eronder lijdt. 

En ze is transformeerbaar, dus ze kan veranderen naar een nieuwe, minder kwetsbare 

staat zodra dat nodig is. Hoewel het concept veerkracht veelbelovend klinkt, trekt 

het wel bestaande benaderingen en instituties in twijfel. Het vraagt om een sterkere 

integratie van beleidsvelden zoals waterbeheer en ruimtelijke planning en een nieuw 

samenspel tussen staat, markt en maatschappij. Ondanks het feit dat er veel wordt 

gepleit voor ‘flood resilience’ (overstromingsveerkracht), is het niet duidelijk wat 

flood resilience precies inhoudt en hoe het bereikt kan worden. De hoofdvraag van 

dit proefschrift luidt dus als volgt: Hoe is het concept van resilience aanwezig in huidige 

strategieën voor overstromingsrisicobeheer en stedelijke planning, en welke condities zijn 

bevorderlijk voor het implementeren van overstromingsveerkrachtige strategieën in stedelijke 

gebieden? 

Deze studie doet aan de hand van een kwalitatieve case study benadering 

verslag van het beleid en de praktijken in drie steden, namelijk Rotterdam, London 

en Hamburg. Alle drie de steden kampen met overstromingsrisico’s vanwege hun 

geografische ligging aan een door getijden beïnvloede rivier, een toenemende 

verstedelijking en klimaatverandering. Bovendien staan deze steden bekend als 

voorlopers op het gebied van klimaatadaptatie en overstromingsrisicobeheer, maar 

hebben ze verschillende culturele en institutionele achtergronden. In London en 

Rotterdam is gekeken naar het fenomeen van lange-termijn strategieën die pogen 

‘adaptief’ te zijn om beter met onzekerheden om te kunnen gaan. In London en 

Hamburg is specifiek gekeken naar concrete stedelijke herontwikkelingsprojecten 

en de vraag hoe overstromingsrisico’s worden meegenomen in de planning 

en herinrichting van het gebied. Deze studie legt daarmee de nadruk op 

twee belangrijke opgaven met betrekking tot het in de praktijk brengen van 

flood resilience. De eerste opgave betreft het betekenis geven aan het multi-

interpretabele resilience-begrip, met een nadruk op onzekerheden en adaptiviteit. 

De tweede opgave gaat over het implementeren van flood resilience in stedelijke 

herontwikkelingsprojecten en welke condities hierbij bevorderlijk zijn. De eerste 

opgave wordt behandeld in hoofdstuk 2 en 3; in hoofdstuk 4 en 5 ligt de nadruk op de 

tweede opgave. Deze vier hoofdstukken zijn afzonderlijke artikelen, die gezamenlijk 

de kern van dit proefschrift vormen. 
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Resilience ontleed – het framen van ‘onzekerheid’ en ‘adaptiviteit’ 

In hoofdstuk 2 worden de implicaties van het resilience-denken voor overstromings-

risico-beheer geïntroduceerd. Centrale ideeën zijn dat onzekerheden onvermijdelijk 

zijn in sociaalecologische systemen en dat er dus sterker ingezet moet worden 

op adaptiviteit en het creëren van adaptief vermogen. Deze begrippen zijn echter 

verre van duidelijk, maar worden steeds vaker gebruikt. Dat roept de vraag op hoe 

deze begrippen in de praktijk ingevuld worden. Omdat taal in dit proces cruciaal is, 

maakt dit artikel gebruik van het zogenaamde policy framing perspectief. Met dit 

perspectief wordt bestudeerd hoe er in Londen en Rotterdam binnen twee lange-

termijn strategieën betekenis wordt gegeven aan de begrippen ‘onzekerheid’ en 

‘adaptiviteit’. In Londen gaat het om het Thames Estuary 2100 Plan, en in Rotterdam 

betreft het de voorkeurstrategie, die binnen het Deltaprogramma werd ontwikkeld 

en het idee van ‘Adaptief Delta Management’ toepast. Beide strategieën zijn nieuw 

in de zin dat ze voor een lange termijn ontwikkeld zijn (met een tijdhorizon tot 

2100), en beogen adaptief te zijn om beter met onzekerheden, bijvoorbeeld omtrent 

klimaatverandering, om te gaan. 

Het reconstrueren van de framing processen laat zien dat de resilience 

terminologie in beide cases aan bod komt (de notie van een ‘complex’ of 

‘sociaalecologisch systeem’, de ‘onvermijdelijkheid van onzekerheden’, 

‘adaptatiepaden’ en ‘knikpunten’ of ‘tipping points’). De Thames Estuary 2100 

Plan gebruikt hierbij een ‘scientific pragmatism’ frame, terwijl de Nederlandse 

case gekarakteriseerd kan worden door een ‘joint fact-finding’ frame. Hoewel dit 

geleid heeft tot verschillende governance-stijlen, zijn er ook opvallende parallellen. 

Beide cases grijpen terug op scenarioplanning en monitoring om onzekerheden 

te kunnen beheersen. Verder wordt er vooral ingezet op het verbeteren van het 

bestaande systeem, door middel van dijkversterking en (optioneel) het vernieuwen 

van bestaande stormvloedkeringen. In de Nederlandse context is opvallend dat 

veel van de nieuwe begrippen ook aan dijken verbonden worden. Zo staat in de 

voorkeurstrategie van Rijnmond-Drechtsteden dat ‘elke dijk een meekoppelkans’ is, 

daarmee doelend op een betere ruimtelijke inpassing van een dijk in zijn omgeving. 

En zelfs dijken worden ‘adaptief’ genoemd, omdat er – indien nodig – altijd een 

schepje bovenop zou kunnen. Hoewel het gaat om op zich logische verklaringen, 

laat het toch met name zien dat er aan het bestaande systeem wordt vastgehouden 

zonder al te veel aandacht voor het verhogen van het aanpassingsvermogen achter 

de dijk. Het resilience-narratief lijkt dus vooral een technisch-rationele invulling 

te krijgen, die meer vasthoudt aan de status quo dan een paradigmaverschuiving 

teweegbrengt. 
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Het ontwikkelen van adaptieve lange-termijn strategieën 

In hoofdstuk 3 worden drie theoretische condities gedefinieerd waardoor lange-

termijn strategieën in overstromingsrisicomanagement adaptief gemaakt kunnen 

worden. De drie condities zijn: 1) een wendbaar governance proces, 2) het maken 

van flexibele strategieën en plannen, en 3) het prioriteren van maatregelen die 

een ‘lock-in’ voorkomen. Deze drie condities worden gebruikt om het proces van 

het formuleren van een voorkeurstrategie binnen het sub-programma Rijnmond-

Drechtsteden van het Nederlandse Deltaprogramma te evalueren. In vergelijking 

tot hoofdstuk 2 behandelt hoofdstuk 3 meer in detail hoe het idee van ‘Adaptief 

Deltamanagement’ (ADM) op nationaal niveau is ontstaan en hoe het op regionaal 

niveau inhoudelijk vorm krijgt. 

Het hoofdstuk laat daarbij duidelijk de worsteling van beleidsmakers 

zien om adaptiviteit in de praktijk te brengen. Juist in de Nederlandse context, 

waar waterbeheer gekarakteriseerd wordt door een lange historie van vechten 

tegen het water en een technocratische cultuur, lijkt er een dilemma te bestaan 

tussen adaptiviteit en de drang om te beheersen. Aan de ene kant streeft het 

Deltaprogramma naar een integrale en adaptieve benadering om met onzekerheden 

om te gaan. Een uitgebreid beleidsprogramma werd opgezet waardoor de 

verbindingen en informatie-uitwisseling tussen verschillende overheidslagen 

verbeterd is. Bovendien werd er actief naar nieuwe inzichten gezocht, ook buiten 

de beleids- en overheidscontext, met name door een nauwe samenwerking met 

onderzoeks- en kennisinstituten. Een van de uitkomsten hiervan was de ‘ADM’-

benadering, die gebruikt maakt van scenario’s, adaptatiepaden en knikpunten om 

‘robuuste’ en ‘flexibele’ strategieën te ontwikkelen. Bovendien was er een bewustzijn 

voor mogelijke ‘lock-ins’, waardoor nadrukkelijk ook naar ruimtelijke maatregelen en 

evacuatiestrategieën is gekeken. 

Aan de andere kant bleef het governance proces duidelijk gedreven door 

overheden en experts. Hierdoor bleef het sociale leerproces beperkt tot een specifiek 

deel van het sociale systeem. Ook de adaptiviteit van de ADM-benadering kan 

in twijfel getrokken worden, aangezien een monitoringsysteem ontbrak, en er in 

plaats daarvan voor vaste indicatoren werd gekozen. In het geval van Rijnmond-

Drechtsteden leidde dit tot een voorkeurstrategie waarin adaptiviteit neerkwam 

op een geleidelijke aanpassing van specifieke maatregelen door de tijd heen, met 

name dijkversterking. Algeheel lijkt er dus nog steeds een behoorlijke drang te zijn 

om onzekerheden beheersbaar te maken; of kritischer gesteld, toont het aan dat het 

paradigma van voorspellen en beheersen nog steeds duidelijk terug te vinden is in 

Nederlands waterbeheer, ook met deze verschuiving naar adaptieve strategieën.     
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Decentrale implementatie van flood resilience maatregelen

Hoofdstuk 4 zoomt in op het Thames Estuary 2100 Plan in Londen en laat 

zien hoe een vooruitstrevend strategisch plan naar de praktijk vertaald wordt. 

Het geeft inzichten in de mogelijkheden en valkuilen van een decentrale 

implementatie van flood resilience maatregelen in een context van bezuinigingen 

en een terugtrekkende overheid. Anders dan het Deltaprogramma was 

het strategievormingsproces van het Thames Estuary 2100 Plan al voltooid 

toen dit onderzoek plaatsvond. Daardoor ontstond de mogelijkheid om het 

implementatieproces van een ‘adaptief plan’ te bestuderen. Hiervoor is specifiek 

gekeken naar het Londense stadsdeel Newham en de herontwikkeling van de Royal 

Docks. De Royal Docks zijn een van de grootste stedelijke herontwikkelingsprojecten 

in Londen waar de Thames Estuary 2100 Plan een rol speelt, vanwege de locatie van 

de Royal Docks direct aan de rivier Thames. Bovendien is de ene helft van de Royal 

Docks beschermd door de Thames Barrier, en de andere helft niet. 

Op papier probeert de Thames Estuary 2100 Plan een verschuiving van 

traditioneel waterbeheer naar een flood resilience benadering teweeg te brengen. 

Dat uit zich o.a. in de lange termijn (tot 2100) van het plan, de holistische kijk op 

het hele Thames-estuarium en de nadruk op resilience-maatregelen, naast het 

verbeteren van de dijken en keringen. Resilience-maatregelen houden o.a. in 

ruimtelijke maatregelen, evacuatiemanagement en het creëren van bewustzijn voor 

overstromingen onder de bevolking. In de praktijk werden echter meerdere fricties 

tussen visie en realiteit geconstateerd. Ten eerste lijdt het plan aan een gebrek aan 

eigenaarschap op zowel strategisch als op lokaal niveau. Op strategisch niveau is 

het team dat het plan ontwikkeld heeft niet verantwoordelijk voor de uiteindelijke 

implementatie. Op lokaal niveau ontbreekt het aan eigenaarschap, omdat de 

stadsdelen nauwelijks tijdens het planvormingsproces betrokken zijn geweest, 

hoewel ze voor de implementatie van lokale maatregelen juist een cruciale partner 

zijn. 

Ten tweede varieert het niveau van richtlijnen en financieringsmogelijkheden 

voor de verschillende maatregelen. Het versterken van dijken en keringen is centraal 

geregeld, terwijl er minder duidelijke kaders en verantwoordelijkheden zijn voor 

het toepassen van ‘riverside strategies’ en het bewustmaken van de bevolking voor 

overstromingsrisico’s. Bij ‘riverside strategies’ gaat het erom het gebied grenzend 

aan de rivier zoveel mogelijk vrij te houden van bebouwing, zodat er genoeg ruimte 

blijft om aanpassingen te doen. Bovendien was er geen duidelijkheid over de 

regels voor nieuwe woningen in het gebied. In de eerste ontwikkelingsfase moest 

er voor gezorgd worden dat er op de begane grond ‘minder kwetsbare functies’ 
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(bijvoorbeeld parkeren) aanwezig zijn, terwijl hier in de tweede fase van af werd 

gezien omdat de inschatting van het overstromingsrisico was gewijzigd. Eén van 

de redenen hiervoor was dat anders de ontwikkeling van het gebied heel beperkt 

was geweest, wat eens te meer de druk van een groeiende verstedelijking op 

overstromingsrisicobeleid laat zien. 

Ten derde zijn lokaal vermogen en mogelijkheden beperkt door de context 

van bezuinigingen en beleidsveranderingen. Het aantal werkzame personen bij  

de lokale overheid is gereduceerd en de werkdruk is groot. Lokale bereidheid lijkt  

hierbij beperkt. Aan de ene kant zijn overstromingsrisico’s geen priorititeit voor  

lokale politici, waardoor er nauwelijks politieke steun te vinden is. Aan de andere  

kant zijn overstromingsrisico’s ook geen thema om makkelijk met de burgers  

van Newham in contact te komen, omdat er nog heel veel andere en urgentere 

problemen spelen. Over het algemeen toont dit hoofdstuk aan dat decentralisatie 

weliswaar een gebruikelijke aanpak is voor lokale maatregelen, maar het hiervoor 

vereiste maatwerk is sterk afhankelijk van lokale capaciteiten en eigenaarschap.  

Er kan geconcludeerd worden dat, gezien de algemene trend richting decentralisatie, 

weer meer aandacht moet komen voor centrale sturing en steun als voorwaarden 

voor succesvolle implementatie, ook ter compensatie van verschillen in capaciteiten 

tussen verschillende lokale overheden en gemeenschappen. 

Een kader om de flood resilience van steden te evalueren

Hoofdstuk 5 presenteert een kader waarmee de flood resilience van steden 

geëvalueerd kan worden. Dit kader is gebaseerd op de drie kenmerken van resilience 

– robuustheid, adaptiviteit en transformabiliteit – en maakt ze concreet voor 

overstromingen in een stedelijke context. Vervolgens wordt dit kader toegepast op 

twee stedelijke vernieuwingsprojecten in Hamburg, de ‘HafenCity’ en de ‘Sprong over 

de Elbe’ (in Duits: Sprung über die Elbe). De HafenCity is een veel besproken casus in 

de academische literatuur, geprezen voor de innovatieve manier om flood resilience 

in het stedelijk ontwerp te integreren. De Sprong over de Elbe daarentegen volgt 

veel minder een flood resilience benadering, terwijl het gebied juist kwetsbaarder 

is. De vergelijking laat zien wanneer, waarom en hoe voor een flood resilience 

benadering gekozen wordt, en welke contextuele omstandigheden bevorderlijk zijn 

om een flood resilience benadering toe te passen.  

De Sprong over de Elbe-case ligt binnen het bestaande dijksysteem.  

Bij de herontwikkeling van het gebied kwamen er alsnog nieuwe ideeën op die 

op het overstromingsrisico van het gebied inspelen. Het eerste idee was een 
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compartimentensysteem, oftewel een zoneringsbeleid, waardoor de kwetsbaarste 

functies in een niet overstroombaar gebied zouden komen liggen, en in andere 

zones – die wel overstromingsgevoelig zijn – de bebouwing hierop wordt aangepast. 

Dit idee werd als te radicaal beschouwd. Er ontbrak acceptatie en bereidheid bij 

beleidsmakers, ambtenaren en burgers. Het tweede idee, het ‘dijkpark’-project, werd 

sterker geaccepteerd, ook omdat het door de overheidsinstanties zelf mee gedragen 

werd. Het project bouwt voort op de robuustheid van het bestaande systeem 

en probeert slechts de dijk toegankelijker te maken, om zo het bewustzijn voor 

overstromingsrisico’s onder de bevolking te verhogen. De analyse geeft inzicht in hoe 

processen vastliepen op bestaande wettelijke kaders en financieringsmogelijkheden. 

Het idee van flood resilience botste in de praktijk met bestaande regels, instituties en 

manieren van denken. 

In de casestudie van de HafenCity komt het idee van flood resilience sterker 

naar voren. Het gebied is niet beschermd met dijken, maar de gebouwen zelf 

zijn als stedelijke terpen aangelegd. Dat bood de kans voor de stad om kosten en 

verantwoordelijkheden voor overstromingsrisicobeheer met projectontwikkelaars 

en huiseigenaren te delen (o.a. middels nieuwe instituties zoals de ‘gemeenschappen 

ter bescherming tegen overstromingen’ – in het Duits: ‘Flutschutzgemeinschaften’). 

In deze casus kwamen meerdere bevorderlijke omstandigheden bij elkaar: er was 

nog geen bestaand dijksysteem, de stedelijke terpen-oplossing leidde er toe dat het 

gebied sneller ontwikkeld kon worden, en projectontwikkelaars wilden zich graag 

in de HafenCity vestigen omdat het een aantrekkelijk en winstgevend gebied is. 

Flood resilience is dus ook hier niet de motivatie om over te stappen op een andere 

overstromingsrisicobeheer-strategie, maar het kon gekoppeld worden aan andere 

politieke en economische doelen. De HafenCity case toont verder aan dat politieke 

steun heel belangrijk is, ook omdat voor een flood resilience benadering vaak 

wettelijke regels en kaders aangepast moeten worden.   

   

Tot slot

In hoofdstuk 6 worden de resultaten van de vier afzonderlijke studies samengevoegd 

en aan de hand van vier hoofdbevindingen bediscussieerd: 

•	 Resilience-denken	is	terug	te	vinden	in	de	beleidstaal	van	lange-termijn	 

 strategieën in overstromingsrisicobeheer, maar dat vertaalt zich nog niet naar  

 fundamenteel andere maatregelen; 

•	 Resilience	vraagt	om	een	adaptieve	management-benadering,	maar	in	de	praktijk	 

 lijkt een technisch-rationele invulling van het begrip ‘adaptiviteit’ te overheersen; 
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•	 Alle	drie	de	cases	tonen	pad-afhankelijkheid,	die	zich	uit	in	fysiek-ruimtelijke	en	 

 sociaal-institutionele ‘stickiness’ (kleverigheid);

•	 Voor	de	implementatie	van	een	flood	resilience	benadering	krijgt	het	lokale	 

 niveau een steeds belangrijkere rol, maar centrale sturing en steun is essentieel  

 om van een decentrale aanpak een succes te maken.   

De paradigmaverschuiving naar flood resilience is dus nog verre van een 

uitgemaakte zaak. In de praktijk wordt vaak vast gehouden aan bestaande 

maatregelen en instituties. Tot op heden lijkt er weinig bewijs te zijn dat een sterkere 

transformatieve benadering – die meer op het idee van flood resilience rust – ook 

daadwerkelijk voordelen biedt. Het vasthouden aan het bestaande systeem is dan 

ook logisch te verklaren, ook omdat het bestaande systeem al sinds een lange 

tijd goed functioneert en meerdere voordelen met zich meebrengt. Toch lijkt het 

goed om verder te experimenteren met andere benaderingen, juist omdat er in de 

toekomst uitdagingen op ons afkomen die we nog niet helemaal kunnen overzien. 

Voor deze experimenten op klein schaalniveau is het raadzaam om niet vanuit een 

‘discours van angst’ te redeneren – zoals tot op heden veel is gebeurd – maar vanuit 

een ‘discours van hoop’. Bij het ‘discours van hoop’ gaat het erom de voordelen en 

positieve kanten van resilience te benadrukken, in plaats van vooral nadruk te  

leggen op de dreigingen die op ons allemaal afkomen en vervolgens voornamelijk  

te investeren in veiligheid en robuustheid. 

De flood resilience benadering biedt ook hoop omdat het naast 

waterveiligheid synergiën met andere beleidsvelden kan creëren. Bovendien 

is het belangrijk om naast overheidsambtenaren en experts ook meer lokale 

belanghebbenden aan tafel te krijgen, om zo niet alleen lokaal eigenaarschap te 

creëren, maar ook gemeenschappelijk nieuwe manieren van legitimiteit en kennis 

toe te passen. Een van de grootste nadelen van een flood resilience benadering 

is dat het gebruikt kan worden om meer verantwoordelijkheden aan burgers te 

geven, waardoor ongelijkheden tussen mensen en gebieden nadrukkelijker een rol 

gaan spelen. Verder onderzoek naar deze potentiele ongelijkheden, en hoe hiermee 

omgegaan kan worden, is nodig. Ook omdat resilience als begrip – anders dan 

duurzaamheid – geen waardeoordeel met zich meebrengt, en daarom niet per se tot 

een sociaal- en ecologisch rechtvaardige uitkomst leidt. 

Dit proefschrift toont aan dat de uitkomsten van een resilience benadering 

afhankelijk zijn van de uiteindelijke invulling en uitvoering ter plekke; ter plekke 

zal dan ook het oordeel geveld moeten worden over de sociale en ecologische 

rechtvaardigheid van de maatregelen. Wetenschap en praktijk zouden samen 

moeten werken om het hiervoor vereiste lokale beoordelingsvermogen te creëren.
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damals! Wer weiß, ob ich ohne dein sprachliches Geschick das Stipendium gekriegt 

hätte.

Das Beste kommt natürlich zum Schluss: Koen! Auf einmal warst du da in 

meinem Leben, und seitdem gehst du irgendwie und glücklicherweise (!) auch nicht 

mehr weg ;-) Meine Güte was musstest du viel aushalten mit mir und dem PhD. Ein 

großer Dank an dich, dein Witz, deine salbenden Motivierungsworte, dein ständiges 

Gegenlesen, Feedback geben und deine Kaffee-Kochkünste! Wer weiß, ob’s ohne 

dem jetzt schon fertig wäre. Ich glaube, du machst drei Kreuze, dass es vorbei ist en 

we weer volop van het leven kunnen genieten – want daar zijn we gelukkig ook best 

goed in :-)

 







The idea of a flood resilient city has gained 

prominence in academic as well as policy discourses. 

A city which can withstand or adapt to a flood 

event without being harmed in its functionality, and 

is even capable to transform to a new, less flood 

prone state when necessary. Although this sounds 

promising, it questions traditional approaches and 

institutions, asking for a stronger integration of flood 

risk management and spatial planning, and new 

governance arrangements between state, market 

and civil society. This poses the question: how, and 

to what extent, has this promise been brought to 

practice?

This book presents a study on how resilience is 

made sense of in long-term flood risk management 

strategies in the regions of London and Rotterdam. 

Moreover, it examines how flood resilience has been 

implemented in urban redevelopment projects in the 

cities of Hamburg and London. Thereby, this study 

provides a ‘reality check’ on an increasingly used, yet 

multi-interpretable concept. All three cities reveal 

tendencies of integrating flood resilience approaches 

into their existing approaches. However, resilience 

thinking seems to have been incorporated in a 

rather technical-rational way, with a strong focus on 

indicators and technical flood defence measures. Next 

to discussing the implications of this understanding 

of resilience, the book provides insights into which 

conditions are conducive for implementing a flood 

resilience approach in urban areas.

Britta Restemeyer (1986) works 

as a researcher at the University 

of Oldenburg (D). She holds a 

BSc in Urban Planning from the 

HafenCity University Hamburg 

(D), an MSc in Water and Coastal 

Management from the University 

of Oldenburg, and an MSc in 

Environmental and Infrastructure 

Planning from the University of 

Groningen (NL). She conducted 

her PhD research at the 

Department of Spatial Planning 

and Environment, Faculty of 

Spatial Sciences, University of 

Groningen. 

PLANNING FOR
FLOOD RESILIENT CITIES

FROM PROMISE TO PRACTISE?


