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ABSTRACT
Society aims at sustainable water management, which means that it is effective (meeting 
targets for people, planet and profi t), robust (able to cope with uncertainties) and fl exible 
(easily adaptable to changing conditions). The past has demonstrated that extreme weather 
events and their impacts are important triggers for adaptations in water management. 
Furthermore, societal changes or events lead to changes in perception of desired situations, 
goals, and valuation of costs and benefi ts. Insight into the dynamic nature of societal per-
spectives and responses provides information about the (non-) support and sustainability 
of water management strategies. The method presented here comprises the ‘Perspectives 
method’, derived from Cultural Theory to classify, analyze and explore present and future 
perspectives and according social response. These are presented in a so-called perspective 
map. We illustrate the method with a historic example of the river Meuse. Copyright © 
2009 John Wiley & Sons, Ltd and ERP Environment.
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Introduction

WATER MANAGEMENT HAS ALWAYS BEEN ADAPTING TO CHANGING CONDITIONS. ALTHOUGH MOSTLY SUCCESSFUL 
in the end, adaptation processes are often costly and accompanied by disturbances in society (for 

example after a fl ood). For the next 100 years water management may be challenged more through 

expected climate change and socio-economic developments. More techniques and knowledge are 
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available but the increasing population has resulted in limited space and increasing fl ood risk. The challenge is to 

cope sustainably with potential global impacts and the inherent future uncertainties in both the water system and 

the social system (see also Haasnoot et al., 2009). Uncertainties in the physical system relate to (changes in) drivers 

and pressures and their effects on the state, such as the effects of climate change on discharges. Uncertainties 

in the social system involve core beliefs, demands, goals and values such as a moral sense of caring for the envi-

ronment and the demand for more environmentally friendly developments. If we strive to identify sustainable 

water management strategies, which are able to cope with different possible futures or can be easily adapted to 

different futures, we need to take into account a wide range of uncertainties in both the water and social 

system.

Recent water management studies (for an overview see Haasnoot et al., 2009) analyze the robustness of a strat-

egy by calculating the performance in terms of effects on fl oods and droughts for different possible futures. Most 

studies often only included possible climate futures and a few included possible socio-economic developments, 

which for example often ignore situations in which economy declines (see also Haasnoot et al., 2009). However, 

in reality the success (or failure) of a given strategy depends not only on its performance in terms of fl oods and 

droughts. Raising the level of dikes could be very effective in terms of fl ood prevention, even if our climate were 

to change. However, if society disagrees with this (for example because higher dikes block the view on the river 

or if they are seen as unnecessary or unnatural), the support for a policy may decrease and it may become impos-

sible to implement the chosen strategy. In other words, the dominant societal perspective is crucial for the success 

or failure of a water management strategy.

This observation generally holds for issues of sustainable development. The nature of this concept is highly 

contested, complex and multi-interpretable. Furthermore, it has been proved that the perception of sustainable 

development changes (Williams and Millington, 2004). The concept of sustainable development can thus be 

interpreted through different perspectives. The importance attached to people, planet and profi t may differ from 

person to person. For example, there is a lot of disagreement about the roots of sustainability problems, and ways 

to solve them. An often used distinction is between weak and strong sustainability (Williams and Millington, 

2004). Weak sustainability sees the ineffi cient use of resources as one of the major sustainability problems and 

thinks that solutions have to be found in the use of innovative technologies to increase resource supply (a techno-

logical fi x approach). Strong sustainability on the other hand focuses on the demand side of resource use. Humans 

(especially in the developed world) consume more than the carrying capacity of the earth can handle. In the strong 

sustainability movement solutions should be found in behavioral change and a decrease of human demands 

(Williams and Millington, 2004). Change of the interpretation of sustainable development on such a fundamental 

level can have signifi cant implication for the appropriateness of management options.

Previous research (Hoekstra, 1998; van Asselt et al., 2001) has shown how social perspectives can be taken into 

account for developing robust water management strategies. In this paper, we build upon their approach by 

elaborating on the implication of societal perspective change. To this end, we adopt the starting point that a sus-

tainable water management strategy is (1) effective, indicating that objectives for people, profi t and planet are 

achieved as much as possible, and (2) robust, which means that it is able to cope with a wide range of future 

uncertainties, or (3) fl exible enough to adapt to changing physical and social conditions. To assess the sustain-

ability of river management strategies, one thus needs to test the success of these strategies under a variety of 

non-linear developments of the coupled water–social system

In this paper, we shall develop such a method for sustainability assessment, focusing on exploring the social 

response for water management strategies under changing conditions (Haasnoot et al., 2009). First, we shall briefl y 

show how the water system and society are related along a pressure–state–impact–response framework. Second, 

we describe our method to explore social response. We describe the perspectives methodology, elaborate on our 

approach to operationalize perspective diversity and perspective change, and show how water system and society 

can be integrated within a tool (technological framework) to assess the sustainability of different water manage-

ment strategies under future uncertainties. Third, a historical example of perspective change and its effects on 

water management policy is given. Finally, we describe how scientists and policymakers can use this method to 

explore the social system and future acceptance for water management strategies in order to determine sustainable 

water management pathways.
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The Interaction of Water Systems with Social Systems

Water management generally aims at providing protection against fl oods and adequate amounts of water of proper 

quality for various water-related services. It involves fi nding a balance between water demand and water availabil-

ity. The water demand is determined by water-related services and individual behavior, which are part of the social 

system. The water availability is determined by the climate and geomorphologic characteristics (in other words the 

water system, which in its turn may be infl uenced by policies and measures resulting from the social system and 

vice versa). Flood and drought events may result in an impact on different water functions, such as drinking water 

supply, agricultural damage or habitat development. These events may also have an effect on our perception on 

the functioning of the world. It may confi rm, amplify or change our expectations about the future climate or the 

extent to which water can be controlled. The development of water management strategies is often based on past 

water events and average conditions, expectations of the future state and the current (sometimes implicit) objec-

tives and values of society. In other words, the water and social systems interact and consideration of both 

 contributes to the identifi cation of sustainable water management strategies.

The PSIR concept (OECD, 1993; Rotmans and de Vries, 1997; Hoekstra, 1998; Valkering et al., 2009) describes 

these interactions in the form of a pressure–effect chain (Figure 1). Environmental (P) pressures such as climate 

change and land use changes infl uence the water availability. Socio-economic pressures (P) determine the water 

demand and spatial claims. These factors thus infl uence the system state (S), including water quantity and 

water quality. The state has an impact (I) on social, economic and ecological services, such as drinking water 

supply, agriculture and habitats. The responses (R), fi nally, are divided into water policy and autonomous res-

ponses. Water policy refers to practices, measures and implementations resulting from actions taken by 

policy institutions (local, regional, national or international). The autonomous responses include agricultural 

practices by farmers, the recreational use of water, lifestyle issues and patterns by the general public. The nature 

of the response (what do people actually do?) as well as the perception of problems is highly infl uenced by one’s 

perspective.

Figure 1. The PSIR framework, which shows the relation between the water system and the social system (Valkering et al., 2008c, 
2009)
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A Method to Explore Social Response and Acceptance under Changing Conditions

Perspectives

To understand the social system we explore attitudes relevant for coping with water management challenges. For 

this purpose we use the Perspectives method. Perspectives can be defi ned as perceptual screens through which 

people interpret the world (the worldview) and which guide them in acting (the management style) (van Asselt, 

2000). They are steering for the content of the response. The Perspectives method is derived from Cultural Theory 

(Douglas, 1973; Thompson et al., 1990). This typology was initially developed to classify, analyze and interpret 

communities’ behavior according to their (religious) rituals (Douglas, 1973) and is less spatially or temporally 

bound than some other typologies (Pendergraft, 1998). Later on it was used to analyze different views on nature 

and resources (Thompson et al., 1990), uncertainty (van Asselt, 2000; Valkering et al., 2008c) and climate change 

(Pendergraft, 1998). Furthermore, it is a useful typology to interpret and classify perspectives on water (Hoekstra, 

1998; Valkering et al., 2008c).

Three active, stereotypical perspectives can be distinguished: the Hierarchist, Egalitarian and Individualist. Applied 

to water (Figure 2) (Hoekstra, 1998; van Asselt et al., 2001; Middelkoop et al., 2004; Valkering et al., 2008c), the 

Hierarchist believes in controlling water and nature, high government responsibilities, the importance of research 

and expert knowledge. Water is mainly seen as a threat to human safety. A sustainable water system highlights 

safety and fl ood prevention and leaves space for some economic and natural development. As a consequence, 

Figure 2. The perspective triangle with a short description of every perspective (Valkering et al., 2008c). * Refers to the present, 
average perspective of Dutch water professionals
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preferred water policy options would be building dikes, raising or broadening dikes, and channeling. Egalitarians 
on the other hand, prioritize ecological recovery and natural development. They urge for more space for nature, 

water and natural developments. Humans have gone too far in controlling nature, or even thinking they are able 

to control it. They call for participatory decision making processes with a more equal voice for everyone. The needs 

of animals and plants should also be seriously considered. As a consequence, preferred water policy options are 

space for the river, decreasing human demands, relocation in higher areas and precautionary actions. A sustain-

able water system focuses on strong sustainability with space for natural and ecological processes and reconsid-

eration of human demands. Individualists adhere to a more optimistic point of view. They do not see water as being 

a threat: on the contrary, water offers great opportunities in terms of economy, images, creativity, self-development 

and recreation. They argue for an adaptation approach, high trust in technology and a liberal market. In corre-

spondence with their beliefs, their preferred water management policies focus on innovative projects, such as 

amphibian living,1 living on water and building offshore islands. A sustainable water system is inspired by weak 

sustainability (Williams and Millington, 2004) with a focus on economic opportunities and innovative, techno-

logical solutions to unsustainable situations. In cultural theory a fourth perspective, the Fatalist, is distinguished 

(Douglas, 1973; Thompson et al., 1990). A stereotypical Fatalist is not concerned about the future and sees life as 

a lottery. Everything is determined by destiny, which can not be infl uenced. One has to enjoy every day, party, buy 

expensive and luxurious products and make the most of the present. Policy does not exist and sustainable develop-

ment is not worth discussing: fate is unchangeable. Because our research is directed towards policy understanding 

and the formulation of strategies we decided to exclude the Fatalist from our fi rst analysis.

Towards an Operationalization of Perspectives: Perspectives Mapping and Dynamics

Although there are some examples of operationalization of perspectives (see for example Dake, 1991; Rippl, 2002) 

there are only a few examples of the operationalization (Hoekstra, 1998) or measurement of social perspectives 

on water. To use Cultural Theory for water management purposes, the above presented descriptions have been 

further elaborated for different core beliefs and characteristics related to water management (Table 1, left column). 

For each belief, the stereotypical interpretation of the three perspectives is given. This can be used to measure the 

perspective of a group or individual and map it in a so-called perspective triangle, thereby indicating the similari-

ties with the three archetypes (Figure 2). When all features of a group correspond to one of the stereotypical 

Perspectives, e.g. the Egalitarian, this group can be classifi ed as an Egalitarian stereotype and mapped at the right 

corner of the triangle. If a perspective exists of interpretations of different stereotypes, it will be located somewhere 

in the middle of the triangle, depending on the exact completion of the map.

The three different perspectives are theoretically well distinguishable, however, in reality they are not. Real life 

perspectives are heterogeneous (Douglas, 1973; Pendergraft, 1998; Valkering et al., 2008c). While previous empir-

ical studies focused on classifying individuals or groups in one of the stereotypical (and thus extreme) positions 

in the triangle of Figure 2, we allow Perspectives to be heterogeneous (Valkering et al., 2008c). Preliminary results 

of our study confi rmed this heterogeneous character of perspectives (Table 1). Real life perspectives on water turned 

out to consist of combinations of different interpretations coming from different perspectives. This implies that 

it is possible to have characteristics of more than one stereotypical perspective (e.g. to have a Hierarchical inter-

pretation for the belief ‘water problems versus manageability’ and an Egalitarian interpretation of the belief ‘water 

system organization’). Besides, it is also possible to adhere to more than only one perspective for one belief (e.g. 

I believe both in water as a source of rest and well being, as well as a reliable source to fulfi ll different functions). 

The dominant Dutch perspective measured under Dutch water professionals in 20082 consists of a combination 

between Hierarchism and Egalitarism, with some Individualistic characteristics (Table 1). In general, expectations 

about the future, as well as responsibility issues, are dominantly approached in a Hierarchical way. However, the 

Hierarchical idea of water as being a threat against which we have to fi ght is less popular at the moment. Instead, 

1 Amphibian living: buildings or infrastructures are (partially) built on the water surface and follow the dynamics of the water surface. They 
are suited both to fl oat on the water surface and to be on solid ground.
2 This inventory (N = 90, Cronbach’s alpha = 0.78) was meant to be a fi rst test case for a next, large scale information gathering by question-
naires to be held among Dutch stakeholders in 2009.
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professionals are searching for ways to combine natural developments, space for water and nature with innovative, 

technological opportunities. Water offers opportunities, the ideas and wishes of citizens and other stakeholders 

should be heard, but the government stays fi nally responsible for water management. The location of this hetero-

geneous perspective can then be assessed by calculating a score for every perspective (the sum of every column 

standardized to 3) and plotting this outcome within a standard triangle, which results in a dot (see for example 

the asterisk in Figure 2). It is also insightful to make different triangles for different combinations of beliefs. The 

fi rst fi ve beliefs in Table 1 are beliefs on a worldview level (how does the world function?); the last four beliefs are 

directed towards the process part of water management (how should we arrange our water management?). The 

remaining beliefs focus on the content of water management (what should be done?).

In society different perspectives occur. Within this broad spectrum of perspectives usually a dominant perspec-

tive and (one or more) undercurrents can be distinguished (Loorbach, 2007) A dominant perspective consists of 

interpretations of beliefs upon which the majority of people in a group (family, policy, nations) explicitly or implic-

itly agree. This could be a Hierarchical idea of control and regulation, resulting in reinforcing dikes. Undercurrents 

refer to interpretations of beliefs according to the minority of people in a group or a subgroup, e.g. resulting in 

an Individualistic perspective with focus on opportunities and innovation and a strong preference for amphibian 

living. Because of the dynamic nature of perspectives, the interpretation of beliefs could change over time, as well 

as the distribution between dominant perspectives and undercurrent(s). Eventually, an undercurrent could become 

dominant at the expense of the previous dominant perspective. In our example this would imply a loss of support 

for further dike reinforcements and growing popularity and attention for amphibian infrastructures.

Perspectives change due to surprises (Thompson et al., 1990; Verweij et al., 2006; Valkering et al., 2008c). 

Surprises are events, developments and occurrences (possibly catalyzed by people or the media) that show that the 

day-to-day reality deviates from one’s expectation about reality. In this case, there is a mismatch between perspective 

Hierarchist Egalitarian Individualist

Value of water Reliable source for fulfi llment 
of functions

Source for rest and 
well-being

Source of prosperity and 
self-development

Water problems vs 
manageability

Serious problem, but 
manageable

Serious problem, and not 
manageable

No problem

Expectation about climate 
change

Average trend as forecasted by 
experts

High trend (worst case) Low trend

Trust in technology Moderate positive, reserved 
trust

Negative, low trust Positive, great trust

Expectation socio-economic 
context

Average trends Low trends (e.g. small 
population growth)

High trends (e.g. high 
population growth)

Water priorities Preservation of current 
function; win–win

Compensation and ecology Innovation and economy

Managing safety Flood prevention Avoidance of areas sensitive 
to fl oods

Adaptation and utilizing 
opportunities

Water supply in dry times Demand driven Supply driven Market driven
Water system organization Damming and regulation Naturally Opportunistically
Spatial planning & water Water follows Water steers Water offers opportunities
Responsibility National and European 

governments
Regional governments and 

NGOs
Private companies and 

individuals
Process design Norms and expert knowledge Participatory decision making Free market–privatization
Identity & knowledge Dutch water authorities River catchment – local International companies
Level of integrality Sectoral Integral Competition

Table 1. A fi rst operationalization towards perspectives on water (Valkering et al., 2008c). The italic texts refers to the present 
dominant perspective on water for Dutch water professionals (n = 90). For every belief (left column) respondents have to choose 
which interpretation fi ts best to their personal impression. For every belief, one, two or even three interpretations can be 
selected
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(expectation, or how people think the world functions) and actuality. For a Hierarchist, with great trust in dikes, it 

would be a surprise to face a dike breach. However, in practice perspectives offer resistance against surprises. 

When confronted with a surprise, people will try to ignore its occurrence, or try to explain it in such a way that it 

still fi ts within the former expectations (Thompson et al., 1990). This ignorance, however, is only tenable up to a 

certain tipping point. At this tipping point, reality can not be denied any longer, and the perspective will change. 

Perspectives change if at least one interpretation of one belief in Table 1 changes according to new insights. With 

a changing dominant perspective, the social support for a given water management strategy may also change. To 

avoid protests, indefensible situations and any other diffi culties concerning the implementation of a strategy, the 

robustness of a strategy for changing perspectives, in other words the social robustness, has to be tested in advance. 

A sustainable strategy is able to cope with developments in the water system as well as developments in the social 

system (perspective change). This contributes to make the water system sustainable and future proof (instead of 

only climate proof).

IAMM Tool to Analyze Interaction Between Social and Water Systems

To analyze the interaction of the social and the water system through time an Integrated Assessment Meta Model 

(IAMM) is being developed based on simple cause–effect relations (Haasnoot et al., 2009). With this model it is 

possible to analyze the PSIR chain for many transient scenarios without a large calculation time. Transient 

 scenarios comprise time-series of the climate, including fl ood and drought events, socio-economic trends, social 

events, surprises and interactions between the water system and society. At any moment in time it is possible to 

evaluate a water management strategy and adapt if necessary. As described by Haasnoot et al. (2009), this evalu-

ation is – amongst other things – based upon performance indicators. These indicators may differ according to 

one’s perspective. For example, for an Egalitarian, who values nature and ecological development over economic 

issues, shipping suitability3 is allowed to be lower than for Individualists, who highly value economic prosperity. 

The result is a set of storylines, together making up an ensemble of transient runs including dynamics due to 

natural and social variability and interaction between the water and social system. Each storyline will be evaluated 

on events, management style, impacts (damage, costs and effects on nature) and changes in perspectives. Threats 

and opportunities for different strategies will become clear, which can then be used to improve the strategies. We 

could for example identify no-regret or regret measures, analyze the risk of doing nothing or waiting and then 

analyze the range of possible futures.

From Theory to Practice: Historical Perspective Changes in the Meuse Valley

To gain more insight in perspectives and perspective change, four stakeholder workshops for the case study of the 

Meuse valley in the province of Limburg, The Netherlands, were organized. In the fi rst workshop we explored 

historic perspectives and drivers (surprises) for change. To this end, a number of water management experts were 

invited, including representatives of government (regional and national scale), NGOs and researchers. In a facili-

tated discussion, they were asked to refl ect on the historic perspective changes and their drivers concerning the 

Meuse, resulting in a historical timeline linking event, developments, infl uential people and perspective change. 

Four summarized periods could be distinguished according to the participants (Valkering et al., 2008c).

1. From 1800 till 1960 could be characterized as a combination between Hierarchism and Individualism. In a 

context of economic growth, technological innovations, industrialization and mining activities (and the related 

increased demand for fast and large scale shipping of coal to the port of Rotterdam), this period caught on 

manipulability, which resulted in regulation of the Meuse for large scale coal transportation throughout the 

whole year.

2. Starting from the 1960s, the dominant perspective moved towards Egalitarism (although the fi rst undercurrents 

date back to the early 1920s). The main driver was a growing environmental awareness, catalyzed by some 

major, visible calamities (such as the Endosulfan poisoning of the river Rhine, and the explosion in the 

3 Expressed in the percentage of time with hindered navigation.
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 Chernobyl power plant) and some initiatives (such as ‘plan Ooievaar’, which asked for more space for water 

and nature). With increased attention for both water and ecological quality as well as the right for future gen-

erations, which should be able to meet their needs, attention for nature and natural recovery became more 

popular. The accumulation of calamities empathetically served as a surprise for the Hierarchical–Individualistic 

perspective with trust in technology, control and the belief that nature is robust for external disturbances. Reality 

could not be denied any longer, which made the perspective change towards Egalitarism.

3. In 1993 and 1995, the Meuse area was hit by fl oods, which caused the dominant perspective to become more 

Hierarchical again. With an increased awareness of lack of safety and the expected effects of future climate 

change on discharges, combined with an increased pressure on the Meuse valley (mainly due to an increased 

urban area), a more Hierarchical perspective came into force. Within this perspective, there was high attention 

for protection against fl oods, combination of different water functions and strong government responsibilities. 

Here we see that events and developments besides their role as surprise also function as a reproduction mech-

anism. A reproduction mechanism is an event or development that refl ects expectations about reality, and 

strengthens a given perspective. After the 1960s there was still a group who believed in the controlling capacity 

of dikes and their importance for human safety (undercurrent). Because of the 1993 and 1995 fl oods, their 

perspective spread and eventually won popularity again.

4. Around 2006 the dominant perspective consisted of a combination of all stereotypes. Hierarchical elements 

were protection against fl oods as leading principle, government responsibilities and controlling/ regulating 

measures (such as off-shore sand supplement and raising the levels of the IJsselmeer Lake). Egalitarian char-

acteristics include participatory decision making processes, citizen involvement and reservation of natural areas 

(as a preventive measure against the possible consequences of climate change). Individualistic elements were 

fi nancing measures to pay the costs for natural development or conservation with profi ts from recreation, cater-

ing or education. In addition, the increased attention for the innovative use of water and space (such as amphib-

ian living) suits the Individualist perspective perfectly.

This short summary shows the dynamic nature of perspectives, the relation between perspectives, societal support 

and preferred water policy options (both content wise, e.g. dike reinforcement, and process wise, e.g. expert knowl-

edge or participatory decision making). Mostly, perspectives changed due to external events or developments, 

occurring outside the area of the Meuse and often external to the water system (such as the Chernobyl disaster). 

Further, it states that the role of undercurrents should not be underestimated. The eccentric ones at this moment 

could possibly be the dominant ones in the next decades.

Sustainable Water Management Paths that are Robust and Flexible

History illustrates that the process of perspective change can metaphorically be described as paths and roads on 

hiking maps (therefore the background in Figures 2 and 3 represents a map). On a map, it is possible to identify 

where you came from, what your current position is, where you would like to go to and what expectable obstacles 

are (such as rivers and gorges). However, it is not illusory that as the journey goes along, unexpected circumstances, 

(such as washed away trails, broken bridges or bulls in a pasture) are encountered. The same is true for perspec-

tives: we are able to identify the road being followed by perspective changes, the position we are right now 

and which direction we wish to follow for the near by future. However, depending on social, technological and 

natural uncertainties there is a multitude of different futures possible: one could choose to turn onto different 

pathways (different measures) and one could be confronted with different unexpected developments (the sur-

prises), like a fl ood or a technology failure. Besides, in reality there are a lot of unoffi cial roads, which are not 

stated on the map, but are used by some walkers as an alternative pathway, which is comparable with an under-

current. When these unoffi cial paths gain popularity and are being walked on by more and more people, they 

become more visible and eventually develop into an offi cial road, indicated on a map and possibly resulting in a 

very good alternative.

Given the willingness to identify sustainable water management strategies and the thoughts of the map meta-

phor the following question arises: what is a good way to assess the most promising pathway to achieve a sustain-

able water system in a changing world? Partially, this is a matter of robustness as the path should be able to cope 
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with different possible futures in terms of different circumstances and developments. For example, the path should 

still be accessible in case of heavy rainfalls or droughts, and besides it should be suited for a lot of different per-

sonal situations. A fl at trail is better able to cope with such personal circumstances (such as injuries, fatigue, 

broken shoes) than for example a hilly trail. The same should be true for a water management strategy: it should 

be able to cope with natural developments, such as climate change, as well as societal developments (changing 

perceptions, goals and demands from society on water management), hence it should be robust. In addition, a 

sustainable strategy is a matter of fl exibility. If a pathway turns out to be washed away, it should be easy and fast 

to fi nd another trail, leading to the same destination as the initial road. If space for the river turns out to be inef-

fective in terms of climate change or societal response, it should be relatively easy to transform: the strategy has 

to be fl exible.

A fi rst step in the sustainability assessment thus consists of a social robustness analysis. This analysis explicitly 

draws from the added value of the diversity of perspectives that exist at any point in time. This diversity of perspec-

tives can be illustrated by analyzing the current perspectives on Dutch water management (Valkering et al., 2008c), 

which can be placed within the perspectives triangle (Figure 4). Some of the perspective-based points of view may 

seem unbridgeable, as they are based upon fundamental different assumptions about how the world functions 

and how the world should preferably be managed. However, this diversity does not automatically result in igno-

rance and solitary situations. Every perspective possesses certain core qualities, which have to be combined 

(Douglas, 1973; Thompson et al., 1990) to achieve a constructive dialogue and starting point for a social robustness 

analysis. According to Douglas (1973) and Thompson et al. (1990), each perspective needs each of its rivals, either 

to make up for defi ciencies, to exploit or to defi ne itself against. The Hierarchist, for example, is decisive, but 

innovation fails due to a web of governmental rules. The Individualist is a source of innovative ideas, but lacking 

attention for environment and solidarity, and the Egalitarian focuses on environmental issues and harmony, while 

lacking decisiveness (Douglas, 1973; Verweij et al., 2006; Valkering et al., 2008a). However, that no perspective 

can exist alone does not mean that every perspective has to be represented equally within a group (Thompson 

et al., 1990).

A social robustness analysis to assess the performance of a strategy under different possible social perspectives 

can be executed by a critical dialogue between representatives with different perspectives. Every perspective com-

ments on the preferred measures of the others based upon its own worldview (Table 2). In this way risks and 

Figure 3. Visualization of the historical transition path for perspective change in the Dutch Meuse valley from 1800 to 2007 
(Valkering et al., 2008c)
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vulnerabilities of a strategy become visible. Filling in the perspective map and comparing the results between dif-

ferent stakeholders could be very helpful in reaching agreements for a given strategy or even to improve a strategy. 

This comparison elegantly visualizes the beliefs upon which people disagree, or why a given strategy may be 

rejected by one or more parties. It offers opportunities to direct the dialogue towards laying the fi nger on the sore 

Figure 4. The perspective triangle and possible measures categorized by perspective (Valkering et al., 2008a)

Hierarchist Egalitarian Individualist

Relocate activities Renounces the rich Dutch 
history of water 
management. Besides it is 
unnecessary because we 
have the capacity to control 
the water.

Relocate infrastructure and 
buildings to higher areas 
which are not vulnerable to 
fl oods. Gives more space to 
the river.

Too expensive and we are in 
need for more space for 
building areas, especially if 
populations continue to grow. 
Would be a missed chance to 
profi le the Dutch capacity to 
govern water.

Offshore islands There is not enough scientifi c 
proof for its consequences. 
Might harm sea water 
quality for swimming due to 
changing sea streams.

Disturbs and harms ecological 
dynamics, birds and other 
organisms. Not natural.

Building innovative islands to 
protect the coast from erosion 
and fl ooding. Preferably the 
shape of these islands should be 
innovative too (e.g. the shape of 
a tulip) to boost innovative 
image.

Raise dikes Raising existing dikes in order to 
better cope with increased 
discharges. The vulnerability 
of the dike goes down, the 
safety for people as a 
consequence goes up.

Unnatural and only a short 
term solution with regards 
to climate change. Besides 
it is awkward for people 
and prevents development 
of natural river banks.

Too soft, not innovative enough. 
Besides it’s a bit old 
fashioned, blocks peoples’ 
view of the river. Same space 
could be used more effi ciently 
and for better living 
enjoyment.

Table 2. Three examples of measures and possible reactions and critiques on these measures from the other perspectives 
(Valkering et al., 2008a)
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spot and try to come to agreement by making certain adjustments on the initial idea (e.g. to ensure enough atten-

tion for human safety and natural developments for animal and plant species in the ‘living on water’ idea to comply 

better with the Hierarchist and Egalitarian respectively, who prioritize safety and ecological recovery instead of 

innovation and self-development like the Individualist). If it is impossible to fi nd adjustments to make a strategy 

at least acceptable for other perspectives, the strategy lacks robustness for social change.

A second step in the robustness analysis consists of confrontation with surprises. To this end, management 

strategies are confronted with a number of possible scenario developments and events that will typically contain 

surprises. In the IAMM tool, users will be confronted with surprises and reproduction mechanisms by means of 

newspaper headlines (Figure 5). Also a score for public support for a given strategy and the performance of a 

strategy including fl ood and drought events will be given. Although history has given some insights about the 

effects of these surprises and reproduction mechanisms (e.g. change or enforcement of perspectives), little is 

known about the direction of change (e.g., if a Hierarchist is confronted with a couple of surprises, will he or she 

change in the direction of Egalitarism or Individualism?). To gain more information about drivers and thresholds 

for change, the direction of change and the role of undercurrents herein, we use the IAMM tool game in a par-

ticipatory setting (Valkering et al., 2008b). We shall carefully analyze choices, changing perspectives and support 

for a given water management strategy, resulting in a second robustness test. We shall also investigate opportuni-

ties to adapt to loss of social support for a strategy. The latter is important if a strategy (e.g. dike reinforcement) 

scores well for the water system (e.g. no fl oods occur, ecological diversity is high), but society is dissatisfi ed with 

the (results of the) strategy because it is unsightly, unnecessary or it takes away the beautiful view of the river for 

example. Furthermore, the score for the results of a strategy (the performance indicators) depends on objectives. 

These objectives are part of an extended perspective map (an extension of Table 1) and differ for every perspective 

(e.g., a Hierarchist does not accept any fl ood, whereas Egalitarians accept some small fl oods in a given time span; 

the Individualist requires a very high shipping suitability whereas Egalitarians and Hierarchists are satisfi ed with 

less).

Conclusion and Prospects

Sustainable water management involves analyzing the interaction between the social and water systems. A sustain-

able water management strategy is effective, robust and fl exible. Effective means that targets for people, planet 

Citizens express dissatisfaction with dike Amphibian living ultimate residential enjoyment

Platform: Dike is unsightly, unnecessary and takes away
all view of the river Gallup: after winning the lottery 78% of

the Dutch would like to buy an amphibian
residencce

Figure 5. Examples of headlines in the IAMM tool. The left one is a surprise for the Hierarchist (and a reproduction mechanism 
for the Individualist and Egalitarian). The right one is a reproduction mechanism for the Individualist and a surprise for the Hier-
archist and – to a lesser extent because of the space given to the water – the Egalitarian



 A. Offermans et al.

Copyright © 2009 John Wiley & Sons, Ltd and ERP Environment Sust. Dev. (2009)
DOI: 10.1002/sd

and profi t are being met. Robust means being able to cope with different future events and developments in the 

social and water system (such as changing social perspectives, fl oods, droughts and increased discharges). Flexible 

means that a strategy can be adapted to changing social and physical circumstances. In other words, a sustainable 

strategy has to be acceptable under different futures, or it should be easy to adapt it in order to become acceptable 

again. Identifi cation and implementation of sustainable water management strategies has several benefi ts: it saves 

costs if there is no need to replace or change costly measures taken before because the strategy turns out to be 

unsustainable. Therefore, a dialogue based negotiation process with a focus on highlighting positive aspects of 

every perspective is needed. This leads to a more satisfying situation for all involved, since the strategy should be 

acceptable under all different perspectives and futures. Furthermore, it offers opportunities for analyzing vulner-

abilities of strategies, and exploring and visualizing differences in perspectives and disagreement resulting from 

this. There are different perspectives on promising paths for sustainable water management strategies. The 

 Perspectives method can be used to classify, interpret and analyze these different perspectives. In this way they 

can be used to analyze the response to future social and water events and the future social acceptance of different 

water management strategies. The outcome of this analysis will be used in an IAMM tool and integrated with 

information of the water system into storylines. These storylines will be evaluated for their social and physical 

robustness and their capacity to adapt to changing conditions. First results of this type of analysis show that sur-

prises are important for decisions on water management strategies and the performance for strategies for the 

nearby future is mainly determined by climate variability, while for the longer term (>50 years) climate change is 

important to take into account. A sustainable strategy could then be a strategy that is robust for climate variability 

(fl uctuations within the climate) and social change in the near future, and fl exible enough to adapt to climate change 

(fl uctuations between different climates) and social change in the long term.

Acknowledgements

This paper is one of the fi rst results of the project ‘Perspectives in integrated water resources management in river 

deltas’. This project is a direct follow-up to the BSIK project ‘Perspectieven in integraal waterbeheer’ fi nalized in 

2008 (Valkering et al., 2008c), which was in turn a follow-up of the NOP-water project (van Asselt et al., 2001; 

Middelkoop et al., 2004). We thank E. van Beek, J. Kwadijk (Deltares), P. Martens (ICIS – Maastricht University), 

H. Middelkoop (Utrecht University), M. van Lieshout, N. Rijkens (Pantopicon), R. van der Brugge (DRIFT), W. 

van Deursen (Carthago Consultancy) and J. Beersma (KNMI) for their contributions to this project. We also thank 

Deltares and ICIS for funding the project. This paper is an updated version of our paper published in the proceed-

ings of the Fifth Dubrovnik Conference on Sustainable Development of Energy, Water and Environmental Systems 

(2009).

References

Dake, K. 1991. Orienting dispositions in the perception of risk. Journal of Cross- Cultural Psychology 22(1): 61–82.

Douglas M. 1973. Natural Symbols. Random: New York.

Haasnoot M, Middelkoop H, van Beek E, van Deursen W. 2009. A method to develop sustainable water management strategies for an uncer-

tain future. Sustainable Development this volume.

Hoekstra AY. 1998. Perspectives on Water, an Integrated Model-Based Exploration of the Future. International: Utrecht.

Loorbach D. 2007. Transition Management; New Mode of Governance for Sustainable Development. Erasmus Universiteit: Rotterdam.

Middelkoop H, Van Asselt M, Van ‘t Klooster S, Van Deursen W, Kwadijk J, Buiteveld H. 2004. Perspectives on fl ood management in the 

Rhine and Meuse rivers. River Research and Applications 20: 327–342. DOI: 10.1002/rra.782

OECD. 1993. Environmental Indicators: Basic Concepts and Terminology. Indicators for Use in Environmental Performance Reviews. Paris.

Pendergraft C. 1998. Human dimensions of climate change: cultural theory and collective action. Climate Change 39: 643–666.

Rippl S. 2002. Cultural theory and risk perception: a proposal for a better measurement. Journal of Risk Research 5(2): 147–165.

Rotmans J, de Vries HJM (eds). 1997. Perspectives on Global Change: the TARGETS Approach. Cambridge University Press: Cambridge.

Thompson M, Ellis RJ, Wildavsky A. 1990. Cultural Theory. Westview: Boulder, CO.

Valkering P, Cörvers R, Offermans A, Haasnoot M. 2008a. Perspective method for long term water management. H2O Tijdschrift voor 
Watervoorziening en Waterbeheer 41(14/15): 18–20 (in Dutch).



Social response for sustainable water management strategies under changing conditions

Copyright © 2009 John Wiley & Sons, Ltd and ERP Environment Sust. Dev. (2009)
DOI: 10.1002/sd

Valkering P, Offermans A, Tàbara D, Wallman P, Elmqvist B, Ewald G, Martens P. 2008b. Modeling Cultural and Behavioural Change in Water 
Management; an Integrated Agent-Based, Gaming Approach, MATISSE Working Paper 25(4).

Valkering P, Offermans A, Van Lieshout M, Rijkens N, Van der Brugge R, Haasnoot M, Middelkoop H, Van Deursen W, Beersma J, Buiteveld 

H, Volleberg K. 2008c. Anticipating Change, Towards a Robust and Flexible Strategy for Water Management. International Centre for 

 Integrated Assessment and Sustainable Development (ICIS): Maastricht (in Dutch).

Valkering P, Tabara D, Wallman P, Offermans A. 2009. Modelling cultural and behavioural change in water management: an integrated, agent 

based, gaming approach. The Integrated Assessment Journal 9(1): in press.

van Asselt MBA. 2000. Perspectives on Uncertainty and Risk: the PRIMA Approach to Decision Support. Kluwer: Dordrecht.

van Asselt MBA, Middelkoop H, van ‘t Klooster SA, van Deursen WPA, Haasnoot M, Kwadijk JCJ, Buiteveld H, Können GP, Rotmans J, 

van Gemert N, Valkering P. 2001. Development of Flood Management Strategies for the Rhine and Meuse Basins in the Context of Integrated 
River Management, Report of IRMA-SPONGE Project 3/NL/1/164/991518301.

Verweij M, Douglas M, Ellis R, Engel C, Hendriks F, Lohmann S, Ney S, Reyner S, Thompson M. 2006. Clumsy solutions for a complex 

world: the case of climate change. Public Administration 84(4): 817–843.

Williams C, Millington A. 2004. The diverse and contested meanings of sustainable development. The Geographical Journal 170(2): 99–104.


