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Executive Summary 

This report on tools for public participation has been established within WorkPackage 1.2 
‘Governance, institutions and participation’  of the NeWater project. The report focuses on methods 
and tools for participatory information management in the early, problem structuring stages of the 
policy process. Participation in these stages can ensure that different types of knowledge and qualities 
of thinking are included in the policy debate.  

It is hypothesised that Adaptive Management (AM) requires the involvement of a broad range of 
stakeholders in the policy process. In order to develop shared and integrated knowledge, the 
stakeholders should discuss each others perspectives on various problem aspects and make 
assumptions and uncertainty explicit. Furthermore, AM requires insight in possible futures to be able 
to develop robust and flexible management strategies.   

Participatory tools can be used in varying contexts. The scales and timing of participation, as well as 
the choice of methods should be based on specific information about the issues at stake, the 
institutional setting and the stakeholders and their relations. In addition, more general evaluation 
criteria can be used for designing a participatory process and selecting tools. In short, tools should be 
interactive, integrative, comprehensive, educational, transparent, flexible, re-usable and fast and easy 
to use. Tools that offer the potential to meet these demands are (See for more detail Chapter 5 and 
Annex 1): 

�  Knowledge elicitation techniques 
�  Brainstorming tools 
�  Spatial Visualisation tools 
�  Framing tools 
�  Participatory Modelling 
�  Future-oriented tools  
�  Uncertainty analysis tools 

Additional insights about participation can be gained by evaluating the process (including tool 
application) and the outcomes. Evaluation reveals to what extent the goals of the participants and of 
the researchers (when involved) have been met and allows for identification of further improvements. 

The Rhine basin serves as an example in which participatory information management is well-
developed. There is not so much a demand for more participation, but for more effective participation. 
The interactive policy process ‘Room for the River’  in the Netherlands and the more research-driven 
Swiss case study of the FIRMA project show that participatory information management can be 
organised using a combination of interviewing techniques, modelling tools and workshops. This 
combined use of tools appears to be successful in the cases.  

However, the cases also indicate some limitations to participatory processes. First of all, organisers as 
well as participants have only limited resources. As a result, participatory information management 
processes involve only a selection of stakeholders and concern only limited information. Secondly, the 
goals of the researchers and the participants may be conflicting. To avoid this, the process goals 
should be made explicit and discussed at the beginning of the process. Still, the organisers of a 
participatory process should make a careful trade-off between clarity about the process and flexibility 
to adapt to (information) needs that arise during the process.  
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1 Introduction 

1.1  Aim of deliverable 

The complex nature of most water management problems requires integrated management. 
Finding the right solution to the right problem and making sure that society supports this 
solution are far from easy tasks. It requires cooperation between water officials, non-
governmental stakeholders and researchers. Proper communication ensures that all ‘ facts and 
values’  are considered. Intensive interactions between governmental and non-governmental 
stakeholders result in a high quality of information (including values and perspectives) to 
support decision-making. Furthermore, taking into account multiple perspectives increases 
the chance of developing strategies of which the implementation is supported by the affected 
people.  

In short, there is substantial evidence that facilitating communication between a broad range 
of stakeholders is important for policy processes. To be able to suit specific process 
requirements, a broad range of participatory tools has been developed. In this report, 
methods to involve stakeholders in Integrated Water Resources Management (IWRM) are 
analysed. Although public participation (PP) is assumed to contribute to a more adaptive 
approach to River Basin Management (RBM), it is still largely unclear what forms of PP are 
most appropriate in this new approach. Therefore the aim of this report is to gain insight in 
the way stakeholders can be involved in RBM to support adaptive management.  

1.2 Focus  

The report focuses on methods to involve policymakers, non-governmental stakeholders and 
scientists in the production of information that supports the policy process. Because 
participation in the early stages of the policy process is crucial for a good framing of the 
problem, a shift has been going on from participation in stages where decision-making is the 
central aim to stages where assessment of ‘ facts and values’  is the central aim (e.g. Enserink 
and Monnikhof 2003; van der Sluijs 2005). To account for this development, the report will 
focus on PP in the early stages of the policy process, which are aimed at structuring the 
problem, setting goals and developing strategies. Methods applied in these early stages of the 
policy process have been mainly developed in the research domains of Integrated 
Assessment, Process Management and Policy Analysis. Methods only suitable for 
participation in the later stages of the policy process (e.g. evaluating alternative management 
strategies and implementing, monitoring and evaluating policy) are only slightly touched 
upon.  

There are already several handbooks on the application of participatory methods in water 
management. Recent examples are the Guidance on public participation in relation to the 
Water Framework Directive (Drafting Group 2002) and the HarmoniCOP handbook (Ridder, 
Mostert et al. 2005). The latter focuses on the concept of Social Learning in IWRM and tools 
supporting this. Moreover, a guidance document on Integrated Deliberative Decision 
Processes for Water Resources Planning and Evaluation (Kallis, Videira et al. 2004) has 
been established within the ADVISOR project. This project focused on (tools for) integrated 
and participatory evaluation processes, which are applied mainly in the later stages in the 
policy process. In this report an effort is made to combine the relevant knowledge from these 
sources, without duplicating too much of the information.   

Chapter six illustrates the use of tools in the Rhine basin, by sketching the overall context for 
PP and describing and evaluating two examples of participatory processes. The Rhine basin 
has been chosen because there is a lot of experience with PP in the basin.   
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1.3 Relation to other NeWater work 

The project ‘New approaches to adaptive water management under uncertainty’  (NeWater) is 
part of the EU sixth framework programme. The project is divided in Work Blocks (WBs) 
and Work Packages (WPs). Deliverable 1.2.2 is a product of WP 1.2 ’Governance, 
institutions and participation’ . In this WP, existing governance structures in river basins and 
the possibilities for change to structures that better support adaptive management are studied. 
A characterisation of the current institutional structure in five countries in the Rhine, Orange 
and Amu Darya basin is reported in Deliverable 1.2.1 (Huitema and Becker 2005). Other 
tasks of WP 1.2 include the development of an actor and rule based methodology to analyse 
institutions, the analysis of financial risks, the assessment of the ability to cope with extreme 
events in current institutional settings and the analysis of new institutional resource regimes. 
This deliverable offers input to some of the tasks within WP 1.2, but also to other WPs. 
Gained insights might be particularly relevant to WP 3.1, which coordinates stakeholder 
processes within the NeWater case study basins, but also to WB 4, which is aimed at 
guidance and tools for practitioners of adaptive management. 

1.4 Reading guide  

In this report an overview of methods for participatory assessment in water management is 
presented and the context in which they can be used is sketched. In chapter two a theoretical 
perspective on the concepts of Public Participation and Social Learning and their relation 
with Adaptive Management is presented. In chapter three an analytical framework for the 
description of tools is presented and in chapter four the need and methods for evaluation of 
participation are clarified. Chapter five provides an overview of methods that could be used 
for participatory information management. The main characteristics of a large group of tools 
are described using Toolcards, which can be found in Annex I. A more in-depth analysis of 
some experiences with public participation in water management in the Rhine basin can be 
found in chapter six. The report is concluded with a summary of the main lessons for the use 
of participatory tools from the perspective of adaptive management.  
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2 Theoretical perspective 
This chapter forms the theoretical foundation under the analysis in this report. For this 
purpose the concepts ‘ information’ , ‘public participation, ‘social learning’ , and ‘adaptive 
management’  are presented.  

2.1 Information and complex problems  

As stated in the introductory chapter, this deliverable focuses on public participation in the 
production of information. Theory about information and information management can 
provide some more insight into the meaning of this.  

At first it is useful to be able to distinguish between the concepts information, data and 
knowledge. Many authors share the opinion that data as such do not contain any meaning 
(e.g. Barabba and Zaltman 1991; Sveiby 1998; Working Group GIS 2002; Maurel 2003). 
Only after human interpretation some level of meaning can be added to end up with 
information (statements). Human beings use different sets interconnected rules of 
interpretation to understand, give meaning, perceive or interpret the world around them 
((Rambaldi and Callosa-Tarr 2002) in (Maurel 2003)). Some authors call these sets of rules 
‘ intelligence’  or ‘knowledge’ , but we will follow the area of science that refers to these sets 
of rules as ‘ frames’ . A concept that is related to frames is the ‘mental model’ , which is a 
conceptual mental representation of a specific aspect of the external world (cf. Doyle and 
Ford 1998; 1999; Pahl-Wostl 2004). Mental models are formed by the continuous process of 
‘ framing’  (interpreting) objects, systems and processes in the external world.   

Regardless of the terms that are used, it is important to realise that information is based on 
(data on) the world around us as well as on an interpretation of it. People interpret the world 
– consciously or not – by previously developed technical expertise, common sense, personal 
experiences and social values. 

IWRM deals with complex, unstructured problems. These problems require collection of 
different types of data, like hydrological, ecological and socio-economical data. 
Furthermore, it is crucial that different frames of perception are considered in the framing of 
the problem. To handle this type of problems, it is necessary to (de Wit 2005): 

�  Improve the interaction between society, policy and science; 
�  Mobilise expertise across disciplinary boundaries; 
�  Include non-formal knowledge of stakeholders, which is not validated in a specific 

scientific area, in interactions; 
�  Use expertise in the form of storylines as a bridge between science and decision-making; 
�  Pay special attention to the validation of knowledge. In interdisciplinary research the 

classical quality control (peer review) of specific scientific areas needs to be broadened  
by including multiple experts in the validation of knowledge (extended peer review); 

�  Identify and analyse uncertainties in knowledge. This might lead to new insights in the 
relevance of problem aspects and solutions. 

Participation in the early problem framing stages can contribute to these requirements by 
making sure that different types of knowledge and qualities of thinking (intuitive and 
analytic) are included in the discussion. It may be clear that in order to deal with complex 
problems, integrated water management is necessarily aimed at social-relational activities as 
well as technically complex tasks (Craps 2003).  

2.2 Public participation  

Public participation (PP) is the generic term for processes in which parties affected by or 
interested in a decision play some role in decision-making (Merkhofer, Conway et al. 1997). 
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In this section the possible reasons for PP are presented. Subsequently, the possible levels of 
participation, type and diversity of stakeholders involved and timing of participation are 
described. These factors can be used to characterise specific public participation methods. It 
should be noted that there is no general recipe for good participation. Different contexts raise 
the need for tailor-made participatory methods (cf. Glicken 2000; Craps 2003; Maurel 2003; 
Kallis, Videira et al. 2004; Mostert 2004).   

2.2.1 Goals and drawbacks  

Several authors have reflected on possible reasons for public participation (cf. Merkhofer, 
Conway et al. 1997; House 1999; Al-Kodmany 2000; Korfmacher 2001; Mostert 2004; Petts 
2004). A distinction can be made between substantive, pragmatic and democratic arguments 
(Korfmacher 2001). The substantive argument is that PP can contribute to better informed 
and more creative decision-making, because stakeholders can be a valuable source of for 
example local, social or political information and can also come up with creative ideas. A 
pragmatic argument is that PP can lead to more public acceptance of problems and solutions 
or even ownership of the decisions. This can result in less litigation, fewer delays and better 
implementation (Mostert 2004). By involving stakeholders more directly in the decision-
making cycle, PP enhances democracy. A similar argument for the involvement of 
stakeholders is that it promotes more open and integrated government (Mostert 2004). A 
more detailed overview of the possible reasons for PP and their interrelations can be found in 
Figure 1. 

 
Figure 1. Possible goals and sub-goals of public par ticipation (Newig 2005) 

Organising PP is however a complicated task. If a participatory process is not well designed, 
the desired goals will (probably) not be reached and the process might cause some serious 
drawbacks. Common problems are that governments are often reluctant to share decision-
making power with the public and to organise the participatory process with enough 
resources, which can lead to disappointment and resistance from the side of the public. 
Furthermore, the contributions of the public might be limited, unrepresentative, inconsistent 
and of low quality and it might not be possible to reach consensus on certain issues. As a 
result, PP can be a time-consuming and expensive process (e.g.Maurel 2003; Mostert 2004). 
The challenge is to organise PP in a way that these limitations can be dealt with.  
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2.2.2 Level of participation 

The most obvious dimension of a participatory process is the level of participation. The 
levels can be based on Arnstein’s ‘ ladder of citizen participation’  (Arnstein 1969) or 
subsequent variations, among which is the following one (Mostert 2004):  

1. Information supply  
2. Consultation  
3. Co-thinking  
4. Co-designing  
5. Co-decision making  
6. Self  control 

In this report only participatory methods involving two-way communication are analysed, 
which excludes the first two levels ‘ information supply’  and ‘consultation’ . Methods aimed 
at ‘co-thinking’ , ‘ co-designing’  and ‘co-decision making’  are included in the analysis. 
According to the participation ladder the highest level of participation is ‘self control’ , in 
which the public performs public tasks independently. The Guidance on public participation 
in relation to the water framework directive (Drafting Group 2002) presumes a similar, but 
less detailed classification: it distinguishes between  information, consultation and active 
involvement of stakeholders.  

2.2.3 Type and diversity of stakeholders 

Another dimension of public participation concerns the types and diversity of participating 
stakeholders. Many writers distinguish between public or citizen participation on the one 
side and stakeholder participation on the other (e.g. REC 1999; Mostert 2004). The public 
consists in this view of unorganised representatives of the ‘general interest’ , whereas 
stakeholders are organised representatives of ‘specific interests’ . In this report a stakeholder 
can be any person, group or organisation with an interest in a certain issue, either because he 
(or she) is affected by the problem or possible solutions or because he can influence possible 
solutions (e.g. by knowledge, power, financing) (cf. Drafting Group 2002). The context and 
scope of the subject thus determine who can be called stakeholders. Based on the goals of the 
process it is subsequently decided which of the stakeholders will participate in it. The 
adopted definition implies that, unless explicitly mentioned, the general public is included in 
the term stakeholders, as long as they are affected by the subject or can contribute to it. 
Therefore, in this report the terms public participation and stakeholder participation have the 
same meaning.  

There are different theories about the characteristics and behaviour of stakeholders. Two 
behavioural theories form the basis for many other theories; rational choice theory stating 
that humans act completely rational in defending their own interests (the ‘homo 
economicus’ ) versus the theory of the ‘homo sociologicus’ , whose behaviour is strongly 
influenced by education and their general embedding in society (Newig 2005).  

Furthermore, there are numerous ways of classifying stakeholder into categories. Examples 
of typologies are the environmental politics interest triangle (polluters, victims and helpers) 
and typologies based on sectors (e.g. water supply, agriculture etc.) or geographical scale. 
Another common way of classifying stakeholders is by the interest they have in the subject 
and the power they have over the subject. It should be noted that stated interests or positions 
are influenced by a large number of factors. Not only the individual’s needs and values, but 
also his/her social role, perception of the situation (mental model) and strategic 
considerations play a role (Newig 2005). A useful categorisation for the stakeholders in 
participatory policy processes distinguishes between formal decision-makers, policymakers, 
(functional) water managers, experts, NGOs and citizens (cf. Ubbels and Verhallen 2000; 
van Rooy and Clewits 2000). 
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2.2.4 Timing  

Public participation can take place in various stages of the decision-making process. The 
policy cycle, which was originally developed by Easton (1965), provides us with a good 
overview of the stages in a decision-making process. The cycle typically consists of four 
stages: policy preparation, formulation, implementation and evaluation. The information 
cycle (Timmerman 2004) and the impact-of-information chain (Denisov, Rucevska et al. 
2004) both describe the information processes that could occur within a decision-making 
process. Figure 2 combines both concepts and places them in the context of the policy cycle. 
A first remark to the figure is that besides assessment and modelling, pilot projects can also 
be part of the policy preparation stage and can form a valuable contribution to AM 
(Sendzimir 2005) (See also section 2.4). Secondly, it should be noted that the developed 
awareness and opinions of stakeholders strongly influence not only policy formulation but 
also policy implementation. Finally, the figure presumes more structure and logic than 
actually present in many situations. In practice not all presented activities are undertaken and 
many activities are taken implicitly and disorderly. 

 
 
Figure 2. The policy cycle (gray text boxes) in relation with the information cycle (combined 
with the information impact chain, in the white text boxes). The curved block ar rows indicate 
that the information cycle is processed more than once dur ing a policy cycle. 

Additional insight can be gained by introducing a more detailed overview of the activities in 
a traditional water management planning process. Although in participatory and in particular 
in adaptive assessment and management processes the stages will be much more 
intermingled, the activities as presented Table 1 will also take place in these types of 
processes, largely in the same order of appearance. In preparation, the decision process has 
to be organised and analyses of the actors and the context have to be performed (Drafting 
Group 2002). Because there are several activities that require specific information within one 
policy stage, it appears that (parts of) the information cycle will be processed more than once 
during a policy cycle. The analysis of the existing (problem) situation, the generation of 
alternatives and the evaluation of alternatives might for example require separate information 
production and analysis processes.   
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Although information is produced in all stages of the policy process, the demand for 
information is the largest in the policy preparation stage (cf.Wisserhof 1994). The timing of 
participation is also shifting from PP in the later formal decision-making stages to PP in the 
early policy preparation stages, in which problems are framed, goals are set and strategies 
are developed (e.g. Enserink and Monnikhof 2003; van der Sluijs 2005).  

Table 1. Stages in the policy cycle and in a traditional water  resources planning process  

Policy cycle Gener ic Water  Resources Planning process  
(Kallis, Videira et al. 2004) 

Policy preparation Problem scoping 
 Analysis of existing situation 
 Goal setting 
 Generation of alternatives 
 Definition of evaluation criteria 
 Ex-ante evaluation / assessment 
Policy formulation Selection – Plan / Programme of measures 
Policy implementation Implementation 
Policy evaluation Monitoring and ex-post evaluation 

2.2.5 Participatory policy analysis 

In the past there has been a lot of critique on the contribution of policy analysis to 
democracy. Policy science would be strongly influenced by decision-makers and allow for 
social control instead of democratic emancipation. As a reaction, post-positivists stated that 
scientific knowledge should not be considered as objective, but as shaped by normative 
assumptions. Therefore, science should be treated as (just) one source of arguments in the 
policy discourse. Advocates of participatory policy research emphasised the need for 
incorporation of local knowledge and the new role for experts as facilitators of public 
learning (Fischer 1993). Influenced by these ideas, the science of policy analysis has 
developed a lot of knowledge, not only about solving unstructured problems, but also about 
using participatory processes. A conceptual overview of different policy analysis activities, 
underlying management styles and related roles of the policy analyst is presented in Figure 3.  

A process usually focuses on activities which are close to each other in the figure. However, 
it is also possible to combine more diverging activities. Many participatory methods are 
aimed at integrating subject-oriented activities (in the lower part of the hexagon) with more 
object-oriented activities (at other side of the hexagon).  

2.3 Social learning  

2.3.1 The HarmoniCOP project 
In the HarmoniCOP project the concept of Social Learning (SL) has been studied 
intensively. In the project SL is defined as follows: “Social learning refers to the growing 
capacity of social entities to perform common tasks related with a river basin. It is both a 
process and an outcome (See Figure 4). One has to know the context in which it takes place 
and how the outcomes of social learning may affect this context. The mutual tuning by the 
actors, between the social and the physical system, is the essence of the process. In this 
process, IC-tools play a major role”  (Craps 2003, p. 8). SL consists in a growth of 
cognitions, attitudes, skills and joint actions. Put differently, SL is learning together to 
manage together. SL is required whenever (Ridder, Mostert et al. 2005): 

�  Different stakeholders depend on each other to reach their goals; 
�  There is no agreement about the problems at stake; and 
�  The issues are important enough for the stakeholders to invest the necessary time (and 

therefore money). 
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Figure 3. Conceptual model of policy analysis (Mayer , van Daalen et al. 2004) 
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Figure 4. Conceptual framework for  social learning in resources management (Craps 2003) 
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It might be clear that the concept of SL and the concept of PP overlap to a large extent. Both 
can contribute to building up a shared problem perception and trust, for recognising mutual 
dependencies, for reflecting on assumptions about system behaviour and subjective valuation 
schemes. Furthermore, most participatory tools can be used for both PP and SL. SL is 
however a more comprising concept, because it includes not only the participatory social and 
technical process, but also the outcomes of this process. The outcomes of the collective 
learning process may include the development of new management strategies and new 
formal and informal rules (Pahl-Wostl 2002). This means that the adaptive capacity of a 
management regime can be increased by social learning.  

2.3.2 The Advisor  project 
The main result of the Advisor project is a document that provides guidance on the process 
and tools for directly involving various stakeholders in decision aid and decision-making in 
water resource planning and management (Kallis, Videira et al. 2004). In Integrated 
Deliberative Decision Processes (IDDPs) decisions are the outcome of ‘ interaction through 
dialogue’  between a broad and inclusive range of stakeholders. The presence of multiple 
perspectives and value systems, and the relation with the socio-political framework are 
recognised. In fact an IDDP is a process of social learning, but the Advisor project worked 
out a more normative approach than the HarmoniCOP researchers. In an IDDP several tools 
and participation events are combined in a longer-term process and scientific information is 
used. An IDDP is proposed as a complement to legitimate democracy structures and the 
outcomes should be embedded in real decision-making. The basic steps of an IDDP are:  

1. Setting up of the organisational scheme; 
2. Definition of decision and deliberation goals; 
3. Designing deliberative tools and participation process; 
4. Establishment of an information Quality Assurance Protocol; 
5. Planning of event(s); 
6. Implementation of event(s); 
7. Evaluation of the process and its results. 

The tools that were analysed in detail within the Advisor project are Visioning Workshops, 
Mediated Modelling, Social Multi Criteria Evaluation, Deliberative Monetary Evaluation 
and Citizen Juries / Consensus Conferences.  

2.4 Adaptive management  

2.4.1 Development of the concept adaptive management 

The concept of adaptive environmental management originates from systems and complexity 
theory and was introduced in the 1970’s (e.g. Holling 1978). Central in adaptive 
management is the notion that complex management systems should be able to adapt to 
changes. In recent years the interest in the application of the concept in water management 
has increased strongly (e.g. Geldof 1995; Pagan and Crase 2004; Pahl-Wostl 2004; 
Tompkins and Adger 2004). It is acknowledged that water management should be aimed at 
adapting to changes inside and outside the system boundaries, instead of reaching a state of 
equilibrium (cf. Geldof 1995). Because of the dynamic nature of ecological systems, 
ecological changes are often neither the results of human management nor can be predicted 
(Pagan and Crase 2004). Changing objectives and preferences of the community are also 
hard to foresee.  Therefore ‘even comprehensive knowledge of the current system is unlikely 
to be sufficient in the future’ . Tompkins and Adger (2004) acknowledge this and suggest - as 
a strategy to deal with the threats posed by future climate change - to increase resilience by 
the extension and consolidation of social networks. PP and SL can contribute to the 
development and enforcement of social networks.   
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In the NeWater project adaptive resource management means ‘continually improving 
management strategies and policies by learning from the outcomes of implemented 
management’  (Pahl-Wostl 2004). New information has to produced by executing 
experiments in the real world (e.g. by pilot projects) or in physical of computer models.    

Thus, the project focuses on active adaptive management in which policy and its 
implementation is used as a tool for accelerated learning (cf. Pagan and Crase 2004). The 
NeWater project is based on the hypothesis that the transition towards more adaptive 
management regimes is necessary to realise IWRM (Pahl-Wostl 2005). Within the project 
hypotheses have been developed about the factors that constitute an adaptive water 
management regime. In Figure 5 the characteristics of a stereotype ‘prevailing regime’  and 
an ideal ‘adaptive regime’ , as well as the elements that are necessary for the transition, are 
identified. The ‘mode of governance’  and ‘ information management’  are the elements of 
management regimes that are linked to PP.  

 

 
Figure 5. Major  factors that determine the transition from the prevailing to an adaptive 
management regime (Pahl-Wostl, Downing et al. 2005) 
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2.4.2 PP in adaptive management 

It is hypothesised that the main requirement for adaptive management is that all stakeholders 
continuously and actively learn. As stated before, stakeholders are all persons, groups or 
organisations with an interest in an issue, either because they are affected by the problem or 
possible solutions or because they have can influence possible solutions (e.g. by knowledge, 
power, financing) (cf. Drafting Group 2002). Active learning of all stakeholders can only 
take place when a large variety of stakeholders exchanges information. Individual 
perspectives should be discussed by multiple stakeholders, in order to explore whether they 
are reasonable arguments.  

Discussion of perspectives can be supported by the establishment of structures for 
cooperation. Governance that exists on multiple levels with some degree of autonomy, 
complemented by modest overlaps in authority and capability can enhance internal 
adaptations to external change (Low, Ostrom et al. 2003). In addition to formal networks, 
informal multilevel actor networks can be of central importance for information flows, 
collaboration across scales and for providing social memory. Furthermore, participatory 
tools can be used in many situations in which the formalised requirements for participation 
do not offer sufficient possibilities for discussion. Thus, both formal and informal 
interactions are important for integrated learning and dealing with uncertainty and change 
(cf. Folke, Hahn et al. 2005).  

In Table 2 the general criteria and more specific indicators for adaptive management that are 
connected to participation (in policy research) are represented. They are selected from the 
framework for assessing to which extent institutions and information management are 
‘adaptive’ , which was developed in the NeWater project by Mostert and Raadgever, based 
on Figure 5 (Pahl-Wostl, Downing et al. 2005) and discussions at the NeWater kick-off 
meeting in Osnabrück, 17-19 January 2005.  

 
Table 2. Cr iter ia for  adaptive management concerning par ticipation (in policy analysis) 
 
Cr iter ia Indicators 

Broad stakeholder 
participation 

 

·  Legal provisions concerning access to information, participation in 
decision-making (e.g. consultation requirements) and access to courts;  

·  Co-operation structures include non-governmental stakeholders; 
·  Non-governmental stakeholders actually contribute to agenda setting, 

analysing problems, developing solutions and taking decisions (“co-
production” ); 

·  Non-governmental stakeholders undertake parts of river basin 
management themselves, e.g. though water users’  associations; 

·  Governments take stakeholder input seriously. 

Joint/ participative 
information production 

·  Different government bodies are involved in setting the TORs and 
supervising the search, or at least consulted (interviews, surveys etc.); 

·  Idem for non-governmental stakeholders. 

Interdisciplinarity ·  Different disciplines are involved in defining and executing 
information management: in addition to technical and engineering 
sciences also for instance ecology and the social sciences. 

Elicitation of mental 
models/ critical self-
reflection about 
assumptions 

·  Experts allow their arguments to be challenged by other stakeholders 
and present their own assumption in as far as they are aware of them;  

·  Research results are not presented in a an authoritative way, but in a 
facilitative way, to stimulate reflection by the stakeholders about what 
is possible and what it is they want. 

   



  Theoretical perspective 

18 

Besides the notion that adaptive management requires broad stakeholder participation and 
joint information production, some more specific directions for the participation level, 
participating actors and timing of participatory methods are presented. The stakeholders that 
are involved in management should cover a wide range of governmental and non-
governmental actors from multiple disciplinary backgrounds. They should be involved 
throughout all stages of the policy process and their input should be taken seriously. Finally, 
participatory methods should stimulate the elicitation of mental models and critical self-
reflection about assumptions. This requires transparent two-way communication and specific 
attention to mental models, assumptions and uncertainties. 

Finally, some more critical comments can be made about the relation between public 
participation and adaptive management. First of all, adaptive management might not always 
need broad participation. It might be possible to develop adaptive management strategies 
with only a limited group of stakeholders. However, resistance of stakeholders that were - 
against their will - excluded from the discussion can form serious problems to the 
implementation of these strategies. Secondly, it should be realised that not all forms of 
participation lead to adaptive management. Participatory approaches should be carefully 
designed in order to meet the goals of the stakeholders and the requirement of the specific 
context. The consideration of long-term values might for example be overruled by the short-
term interests of the involved stakeholders. In this case the challenge is to find a way of 
organising a well-balanced discussion in which different arguments (including long-term 
issues) are seriously considered.    
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3 Classification of tools 
Because a very broad range of participatory tools exists, only the most relevant tools – from 
the perspective of adaptive management - can be described in this report. In this chapter a 
classification of tools is presented, in order to be able to define which tools and aspects are 
analysed.  

IWRM covers a broad area in which multiple actors from natural and social sciences are 
active. Caused by this variety of backgrounds, there is no general agreement on the exact 
meaning of words like tools, methods and techniques (cf. Drafting Group 2002; Maurel 
2003; Kallis, Videira et al. 2004). In WorkBlock 4 of the NeWater project a document has 
been developed about the definition and classification of tools (Barlebo, Refsgaard et al. 
2005). According to their definition, tools can be guidelines, procedures, methods, 
techniques, devices or computer programmes. In this report we focus however on describing 
methods that support (parts of) participatory processes, not on guidelines for designing entire 
decision processes. To classify participatory tools in this report, the tool classification as 
proposed by WorkBlock 4, has been converted into the classification that is presented in 
Table 3. The aim of this classification is multi-faceted. It is used for: 

�  Selection of tools to describe; 
�  Structuring the overview of tools; 
�  Description of the tools. 

The exact use of the classification for the benefit of these three goals is described in the 
following sub-sections. 

3.1 Selection of tools  

Because there are so many participatory tools, only tools that fall into specific categories are 
described in this report. These categories are underlined in Table 3. In the text below is for 
some criteria explained why some categories are included in the analysis and others not.  

The analysis in this report is slightly focused towards the contribution of participatory tools 
to the production of high quality information for decision-making, because the relation 
between participatory problem framing tools and this goal is the most direct. Another reason 
is that research indicates that stakeholders on average participate mainly because of their 
interest in the outcomes of the process ((Firth 1998) in (Enserink and Monnikhof 2003)). In 
our view, tools aimed at producing information of which the quality is valued high by 
different stakeholders indirectly also contributes to the goals of improving the quality of the 
implementation and the legitimacy.  

As explained in earlier chapters, the analysis in the report is aimed at participatory methods 
that are suitable for two-way communication and that can be applied in the early preparation 
stages of the policy process. The two-way communication tools can be divided in 
communication between two persons (e.g. interviews and individual mental mapping) and 
group meetings (e.g. group modelling, gaming and brainstorming workshops). Most 
interesting are the more innovative forms of communication in which computers, maps, 
cards etc. are used to support the discussion. More general ‘meeting structures’ , which are 
already well-established, like an advisory group, task force, platform and project team, are 
excluded from the report. The early stages of the policy process include problem scoping, 
analysis of the existing, goal setting and a first scoping of alternatives and evaluation criteria.  
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The tools that are analysed should be suitable for including a wide range of stakeholders in 
small as well as large groups. Because the focus of the analysis is on PP in integrated water 
management, it may be obvious that many interrelated issues can to be included in the 
assessment. Because dealing with change and uncertainties plays a central role in adaptive 
management, special attention goes out to tools that incorporate these concepts in a useful 
way.  
 
Table 3. Classification of par ticipatory tools (the analysis in this deliverable is focused on tools 
that can fall within the under lined categor ies) 

 

Cr iter ia Question Categor ies 

Goals  
(See also subsection 
2.2.1) 

Why? �  Substantive quality of product / decision; 
�  Quality of implementation; 
�  Legitimacy.  

Participation level 
(See also subsection 
2.2.2) 

What level? �  Information supply; 
�  Consultation; 
�  Co-thinking; 
�  Co-designing; 
�  Co-decision making; 
�  Self control. 

Type and diversity 
of stakeholders 
(See also subsection 
2.2.3) 

Who participate? �  Formal decision-makers;  
�  Policymakers;  
�  Water managers;  
�  Experts;  
�  NGOs;  
�  Citizens.  

Timing 
(See also subsection 
2.2.4) 

When? �  Problem scoping; 
�  Analysis existing situation; 
�  Goal setting; 
�  Generation of alternatives;  
�  Evaluation of alternatives;  
�  Selection / Policy formulation; 
�  Implementation;  
�  Monitoring and ex-post evaluation. 

Issues included About what? �  Water quantity; 
�  Water quality;  
�  Spatial aspects; 
�  Ecologic aspects; 
�  Economic aspects; 
�  Social aspects; 
�  Institutional aspects; 
�  Uncertainty. 

Direction of 
communication 

Who 
communicates to 
whom? 

�  One-way communication; 
�  Two-way communication (person-to-person); 
�  Group meeting (multiple senders and receivers). 

Communication 
medium (cf. 
Drafting Group 
2002) 
 

In what way?  �  Face-to-face (e.g. meetings, excursions,  
      presentations); 
�  Reports / literature; 
�  Telephone / email; 
�  Internet / software / computer model; 
�  Maps / 3D models.   
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Participatory processes often consist of three stages: preparation, participation (‘ tool 
application’ ) and evaluation. During the preparation stage there are at least three activities 
which might benefit from a (limited) form of public participation: actor analysis, (initial) 
problem and cause analysis and communication planning (Drafting Group 2002). In these 
preparatory and also in some of the evaluative activities, interviews, questionnaires, polls 
etc. often play a crucial role. Although a few knowledge elicitation techniques are described 
in the following chapter, their specific use in these activities is not addressed. 

3.2 Structur ing the overview of tools 

It is not possible to present the position of the various tools in a seven dimensional matrix in 
this report or to select a few criteria that allow an unambiguous classification of tools into 
categories.  Thus, the structuring of tools is done in a rather intuitive way. The groups of 
tools and their relation with the phases in the policy process are presented in Figure 6.  

 

 
Figure 6. L inking types of tools to the stages of the policy process (only the most direct relations 
are displayed). 
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3.3 Descr iption of tools 

A short description of the participatory tools that can be applied in the early problem framing 
and goal setting stages of IWRM policy processes is presented on the ‘Toolcards’  in Annex 
I: Toolcards. For the design, evaluation and decision tools, which are more suitable for 
participation in the late stages of the policy process, no Toolcards were made. A Toolcard 
describes the main characteristics of a tool including following elements (cf. Carton, Piepers 
et al. 2001; Maurel 2003): 

�  Name & definition; 
�  Classification using the criteria of Table 3; 
�  Examples of application;  
�  Strengths and weaknesses. 

The examples of application are short descriptions of cases (preferably concerning water 
management) in which the method has previously been applied. References are made to 
relevant literature and websites. The described strengths and weaknesses of the tool are 
either based on theoretical considerations or on previous practical experiences that were 
reported in literature. Criteria that might be used to evaluate the strengths and weaknesses of 
the tools are described in the following section.   
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4 Evaluation of par ticipation 
Evaluation is an important activity throughout any participatory process. Evaluation should 
be a continuous activity which takes place before the process, during the process and after 
the process. Participants in a process can be included in the evaluation as well. The objects 
of evaluation can be the contents (what is considered and discussed), the relations (who are 
the actors and how do they interact) and the procedures (how are things organised) (Ridder, 
Mostert et al. 2005). If the use of a participatory tool is part of a larger process, the 
evaluation of the tool cannot be easily separated from evaluation of the larger process.  

Evaluation of the outcomes of a participatory process (or specific tool application) seems to 
be the most obvious way to measure the performance or effectiveness of the process. The 
evaluation can however be enriched by evaluating the context of the process and the process 
itself. Furthermore, evaluation of the context in which to apply participation is essential in 
designing participatory processes and selecting tools. Participation has to be carefully 
tailored towards the situation at hand, in order to achieve any of the goals as presented in 
section 2.2.1. Therefore, in the following sections criteria are presented for the evaluation of 
the context, the process and the outcomes of a participatory process, from the perspective of 
AM.  

 

4.1 Evaluation of context 

The context refers to the existing social, economic and political conditions in which the 
participatory process is being developed. The context can significantly influence the process 
design (including the selection of tools and participants), the content of discussions and the 
outputs. Sometimes, analysis of the context might even indicate that it is inappropriate to 
initiate public participation without some changes in existing relations between stakeholders 
(Drafting Group 2002). The selection of tools is often an iterative process in which the tools 
are selected in multiple steps. The evaluation of the context could for example be aimed at 
subsequently addressing the following three groups of questions (cf. Drafting Group 2002; 
Ridder, Mostert et al. 2005):  

�  What are the relevant actors, why are they relevant and how do they interact?  
�  What is the influence of the relevant institutions (law, policy)? 
�  How is the political culture & the history and culture of participation? 
�  How is the issue at stake perceived (e.g. problems, goals, scenario’s and strategies)?   
�  What are the environmental conditions? 

�  What is the geographical scale and the timing of the participation in the policy process?  
�  Which participation level and what type of interaction is required?  
�  What are the technical and/or social/relational purposes? 

Textbox 1. Designing a par ticipatory process (Glicken 2000) 

Glicken discusses participatory processes and possible pitfalls from the point of view of an 
ecological risk manager. She concludes the following steps need to be taken in a participatory 
process: 

1. Clear statement and communication of purpose  
2. Identify appropriate stakeholders  
3. Identify appropriate information elicitation tools 
4. Use the tools rigorously 
5. Apply appropriate analysis techniques 
6. Document the process and results  
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�  What is the data / knowledge requirement and availability?  
�  What financial, human and technical resources are required and available? 
 
�  With which tools and methods are participants familiar?  
�  What will they have to learn before using them?  
�  What level of accuracy and completeness is aimed for?  
�  Is trust an issue in using the tool or method?  

Context factors and tool characteristics together determine the selection of tools. The 
characteristics of the tools can be evaluated using the criteria that are presented in the 
following section.  

4.2 Evaluation of process 

The process refers to the ways in which stakeholders participate in the policy process. The 
main argument for evaluating the process is that is often quicker and easier than analysing 
the outcomes and process quality is often reflected in quality of the outcomes (von Korff 
2005). A second argument for evaluating the process is that it is often difficult to find 
‘objective’  outcome criteria. Finally, ‘procedural justice’  is an important evaluation criterion, 
which is overlooked when judging solely the outcomes of a process.  

Several authors developed criteria to evaluate participatory processes and the use of tools. 
These criteria can be used in the ex-ante evaluation and selection of tools and in the 
monitoring and ex-post evaluation of the process and tool application. A compact but rather 
complete list of criteria for participatory methods and approaches was developed by 
combining the insights of several authors (Rowe and Frewer 2000; Geurts and Joldersma 
2001; Enserink and Monnikhof 2003; Bots, van Bueren et al. 2005). By incorporating the 
criteria for adaptive management concerning participation (as presented in section 2.4.2), the 
following list of criteria has been developed. A participatory tool should be:  

�  Interactive: be able to support a representative sample of the wide range of governmental 
and non-governmental stakeholders in sharing and negotiating information from a 
diversity of sources and from different perspectives (including access to (scientific) 
expertise);  

�  Integrative: consider different aspects and levels of design and decision-making in a 
holistic, interdisciplinary and systemic way; 

�  Comprehensive and educational: be able to support participants in developing insights in 
problem structure, goals, scenario’s and/or alternative strategies; 

�  Transparent: tools and procedures themselves should be transparent, reflect upon 
assumptions, uncertainties and validity of information and produce results that are clear 
and understandable to all stakeholders; 

�  Flexible and re-usable: be usable for, or adaptable to, a range of (similar) situations. 
Additionally, it should be possible to combine the tool with other tools in participatory 
processes; 

�  Fast and easy to use: the required effort for application (time, money) should be 
relatively little and non-experts, e.g. residents, politicians, should be able to use the tool.  

The following criteria cannot be directly applied to a specific tool, but they can be used to 
evaluate a participatory process:  

�  Participants should be involved throughout all stages of the policy process (already early 
involvement).  

�  When organising citizen participation, the participants should represent the different 
groups in the population in a fair way (the equity dimension). For example, careful 
attention should be paid to the ratio male-female and actives-inactives; 
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�  The nature and scope of the participation process should be clearly defined and 
participants should develop co-ownership of the process; 

�  The participatory process should be conducted in an independent and unbiased way; 
�  The process should be in some sense cost-effective to the sponsor. 

4.3 Evaluation of outcomes  

Besides criteria that can be applied to evaluate the tool application, it is also possible to state 
criteria for the outcomes of the policy processes in which the tools are applied.  Enserink and 
Monnikhof (2003) developed sets of criteria for the performance of information management 
processes, measured in direct outcomes, short term policy outcomes and long term policy 
outcomes. Again, these criteria have been combined with the criteria for adaptive 
management concerning participation (as presented in section 2.4.2). The resulting lists of 
criteria, presented in Table 4, can be applied in ex-post evaluation of the outcomes of 
participatory processes. For more extended lists of questions for monitoring and evaluating 
social learning processes (by stakeholders and researchers) is referred to the HarmoniCOP 
Handbook (Ridder, Mostert et al. 2005). 

It should be noted that it might not be easy to distinguish which of the outcomes of a 
participatory process are the direct result of a specific tool. Moreover, the outcomes of a 
process might be very abstract or might become clear only on the longer term.  

Table 4. Cr iter ia for  the outcomes of par ticipatory policy processes (cf. Enser ink and 
Monnikhof 2003) 

Direct outcomes Shor t term policy outcomes Long term policy outcomes 

�  Amount of resulting (new) 
information; 

�  Technical quality, newness 
and creativity of outcomes; 

�  Consideration of long-term 
change and uncertainty, and 
development of robust and 
adaptable strategies to deal 
with these phenomena;  

�  Extent to which the outcomes 
incorporate multiple 
perspectives;  

�  Agreement on a shared 
definition of the situation 
(problems / goals / strategies 
etc.).  

�  Influence of participatory 
process on  decision-
making; 

�  Policy experiments are 
executed to learn more 
about uncertain issues;  

�  Legitimacy of decisions.  

 

�  Faster and smoother 
implementation; 

�  Innovative ideas for later 
use; 

�  Increase of capacity to 
adapt management and 
institutions to changing 
circumstances (or direct 
institutional change).  
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5 Overview of par ticipatory tools  
In this chapter an overview is made of the tools available for participatory information 
management in the field of Integrated Water Resources Management. In this report the word 
‘ tool’  is used as an overarching concept including methods and techniques (See chapter 3). 
Although a wide range of tools that are relevant from the perspective of adaptive 
management is presented, the list is not comprehensive. An overview of the tools that are 
described in this chapter is presented in Table 5. 

Table 5. Overview of existing tools for  par ticipatory information management. Besides design, 
evaluation and decision tools, all are elaborated in Annex 1. 

Group of tools  Tools 

Knowledge elicitation 
techniques (See also Annex 1) 

Interview  

Protocol analysis 

Card sorting / hexagon method  

Mental mapping / frames analysis   

Brainstorming tools (See also 
Annex 1) 

Delphi techniques  

Brainbox / electronic meeting  

Spatial Visualisation tools (See 
also Annex 1) 

Interactive (Web) GIS  

Maps / 3D models 

Framing tools (See also Annex 
1) 

Reframing workshop / Round table conference 

Role playing games 

Participatory Modelling (See 
also Annex 1)  

Conceptual modelling 

System Dynamics Modelling 

Decision Support Systems 

Agent Based Simulation  

Rapid Assessment Techniques 

Future-oriented tools (See also 
Annex 1) 

Scenario workshop / development / analysis  

Visioning workshop 

Backward mapping / back-casting  

Uncertainty analysis tools (See 
also Annex 1) 

Numerical Unit Spread Assessment Pedigree (NUSAP) system 

Pluralistic fRamework of Integrated uncertainty Management and 
Risk Analysis (PRIMA) 

Design tools Creative competition  

Design studio   

Carrousel 

Evaluation tools Multiattribute Utility Analysis 

Social Multi Criteria Evaluation 

Multi Criteria Decision Aid 

Deliberative Monetary Valuation 

Decision tools Group Decision Room  

Citizens’  jury 
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5.1 Knowledge elicitation techniques 

Knowledge elicitation techniques are methods aimed at gaining knowledge from an 
individual. They usually include person-to-person communication between the interviewer 
and an individual subject, but interviews can also be conducted in the form of ‘group 
interviews’  including multiple interviewees.  Questionnaires and direct observation of 
participants could also be called knowledge elicitation tools, but they are not discussed in 
this overview. In the knowledge engineering literature the subject is often an expert (because 
experts possess a high level of knowledge), but the techniques can as well be applied to 
subjects with other types of knowledge (cf. Evans 1988), like locals or decision-makers. 
Knowledge elicitation can be used in the early stages of the policy process to get some grip 
on individual views on problems and solutions in a certain issue area, e.g. as preparation for 
a visioning or modelling workshop.  

To obtain the desired knowledge, considerable time should be put in selecting the right 
subject and in selecting the right technique. What the ‘ right’  subjects and techniques are 
depends on the information needs. Interviewing is the most common of the knowledge 
elicitation techniques. In the preparation of an interview, the interviewer has to make a trade-
off between the degree to which the interview is structured and the degree to which 
flexibility and openness are incorporated. Recording an interview can on the one hand ensure 
that relevant statements are not forgotten or misinterpreted, but may on the other hand reduce 
the openness of certain interviewees. Although not so often applied, supplementation of 
interviews with more systematic methods like Card Sorting and Mental Mapping can be very 
efficient and useful (cf. Evans 1988; Burton, Shadbolt et al. 1990). The use of systematic 
techniques enables to write down individual conceptual models.  

Whereas Interviews, Card Sorting and Mental Mapping are useful to elicit declarative 
knowledge (the outcome of cognitive processes), procedural knowledge (structures and 
patterns in cognitive processes) can be elicited by Protocol Analysis (Evans 1988). 
Procedural knowledge might for example be useful to make assumptions in expert 
judgement explicit.  

5.2 Brainstorming tools  

Brainstorming is a method to collect a lot of ideas in short time. Because at first no attention 
is paid to the feasibility of the ideas, brainstorming can result in new, innovative ideas. 
Brainstorming can be useful in many stages of the policy process, but particularly in 
generating alternatives. The tool can support the application of other tools, like visioning and 
design tools.  

Brainstorming can be done in structured and unstructured ways and by person-to-person 
communication or in groups. In the Delphi method individual expert judgments are gathered 
and assessed by other experts. Expert judgements are a useful source of information in case 
of lacking empirical data and large uncertainty. The experts do not discuss the issues 
directly, but are asked to respond through structured, written communication on the 
questions raised, until consensus is reached.  

When brainstorming is applied in groups, the participants can ‘shout’  their ideas, which can 
be recorded, for example on flipcharts. It is necessary to create a safe atmosphere in which 
the participants feel no constraints to bring forward their ideas. An interactive computer 
network (or Brainbox), in which participants can bring forward their ideas anonymously, is 
one way of creating such a safe environment. Other advantages of such an electronic 
brainstorm is everybody can at the same time give input and react on each others remarks. 
This interactive setting can also be used for decision-making (called a Group Decision 
Room). 
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5.3 Spatial visualisation tools  

Spatial visualisation tools form a model of reality and can serve as a visual language in 
discussions about spatially distributed information. Besides geo-information, public 
knowledge and comments can be collected and communicated. Spatial visualisation tools 
can be used for identifying spatial phenomena, specifying spatial issues and mechanisms, 
synthesising arguments and designs, consolidating findings, views, options and decisions and 
providing identity to stakeholders (Ridder, Mostert et al. 2005). They can be used in addition 
to all other presented tools.  

Maps are useful instruments in clarifying and communicating knowledge on spatial systems 
and in providing a common perspective. However, it should be noted that maps do not form 
a common perspective for all. The 2D perspective in general, as well as more specific 
information on maps, might not fit with the ideas about reality of certain stakeholder groups. 
Participatory 3D modelling makes information not only visible, but also tangible, by adding 
a third dimension. A Geographical Information System (GIS) is a computer-based system 
capable of translating complex spatial information into a simple visual language that 
everyone can understand. GIS software can be used to handle various types of data, such as 
geographic and socioeconomic variables.  

5.4 Framing workshops 

Besides transferring knowledge from an individual subject to an interviewer, information 
and perceptions can be shared in a group. Framing workshops provide a safe environment in 
which participants can make their knowledge explicit. This way, they can learn about the 
perceptions of other participants and reflect on the different perceptions. Individual frames of 
perception might even change (‘ reframing’ ), allowing for a convergence of perceptions. 
Framing workshops can be supported by the use of for example model or maps (Ridder, 
Mostert et al. 2005).   

To let participants better understand the interests, frames and resulting behaviour of other 
participants, it might be useful to ‘ force’  them into the position of another participant. This 
can be done by organising a Role Playing Game. Such a game is also useful for discovering 
how actions of an actor affect and interact with others (de Wit 2005). A role playing game 
can be supported by a board game or even a computer simulation. It should be noted that 
preparation takes considerable time. A Reframing workshop is particularly aimed at 
changing individual frames, allowing for mutual recognition or even convergence of 
individual perceptions.  

5.5 Participatory modelling  

There are many methods that could be called participatory modelling. Participatory modeling 
tools are promising, because they allow reflection on individual knowledge of participating 
actors and integration of different types of knowledge in a structured and comprising 
manner.  

The number and type of participants involved as well as the activities in which they are 
involved varies strongly. Interaction among the participants can be realised by discussion or 
through more innovative approaches like Role Playing Games. Also the timing of the 
modelling in the policy process can vary strongly. There are three common ways of 
involving participants in model building: 

�  Elicit individual mental models and build model yourself (as a modeller); 
�  Elicit individual mental models and build model in group; 
�  Directly build model in group. 
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Besides model building, (groups of) participants can be involved in the collection of data, the 
development of scenarios and management strategies and simulation of the model. It might 
be clear that group meetings as well as individual knowledge elicitation techniques can play 
an important role in participatory modelling. The modelling itself can range from qualitative 
to quantitative and from mono-disciplinary to integrated modelling.  
 
Conceptual Modelling is typically a group activity in which a qualitative and integrated 
model is developed from scratch. System Dynamics Modelling is a more intensive form of 
group modelling that starts with building a conceptual model, but elaborates the conceptual 
model into a quantitative model that can describe dynamic system behaviour. Both are useful 
in problem structuring. 

Decision Support Systems (DSSs) are more structured approaches to modelling, in which the 
modeller connects detailed models to build an integrated model aimed at supporting 
policymakers in selecting management strategies. DSSs are typically developed by 
modellers, whereas the intended users are only involved in the model simulation. Because of 
the long time required to develop or connect detailed technical models, DSSs are typically 
less suitable for structuring problems in the initial phases of a decision-making process. 
Rapid Assessment Techniques have a similar approach, but can be developed much quicker, 
because they do not include detailed quantitative modelling. Therefore they can be applied 
more early in the policy process than DSSs.  

Agent Based Simulations are aimed at simulating the behaviour of agents (e.g. stakeholders) 
that operate and interact using predefined rules. They can be useful to reflect on processes of 
negotiation, bargaining and planning or on macroscopic behaviour of agents in large scale 
problems like water allocation.  

 

5.6 Future-oriented tools 

Dealing with future change is an important theme in adaptive management. Specific tools 
have been developed to consider the (possible) future system behaviour. These future-
oriented tools can be combined with other tools like framing, modelling and brainstorming.   

Visioning, back-casting and scenario workshops are partly overlapping tools and can partly 
be used parallel. The common idea is that bridges are made between the current situation and 
a desired future situation (vision). Visioning allows participants to be liberated from the 
‘burden’  of present individual and organisational interests, by sketching the desired situation 
in a certain future year without consideration of today’s constraints. After a vision has been 
developed, strategies to reach this vision can be identified and elaborated. For example, 

Textbox 2. Guidelines for  par ticipatory watershed modelling (Kor fmacher  2001) 

Korfmacher observed a general agreement about the importance of participation in environmental 
decision-making. However, she found little agreement on how to involve the public. Therefore she 
developed five guidelines to maximise representative, well-informed and meaningful citizen 
participation in modelling: 

1. Transparent modelling process – The model should be user-friendly, open and flexible, easy to 
update and well-documented; 

2. Continuous involvement – The public should meaningfully contribute to judgments made 
throughout the modelling process; 

3. Appropriate representative involvement – Watershed managers should take steps to reach less-
involved stakeholders, besides directly affected, well-organised stakeholders; 

4. Influence on modelling decisions – Participants should know how each modelling decision is 
made and their values and knowledge should have an impact on the modelling process;  

5. Clear role of modelling in watershed management – The participatory modelling should have 
some influence on decision-making and this influence should be clear from the start.   
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Back-casting can be used to reconstruct the necessary (policy and system) changes to reach a 
vision. By reasoning backwards in time to the present situation possible development paths 
as well and opportunities can be identified. A next step is to confront these strategies with a 
range of Scenarios for autonomous developments, which provides the opportunity to select 
robust strategies that perform well in a range of possible futures. In many scenario 
workshops, however, management strategies and scenarios for autonomous development are 
interweaved.  

5.7 Uncertainty analysis workshops 

As future change, uncertainty plays an important role in adaptive management. Estimation of 
uncertainties and acting upon it should be included in all information management activities. 
In some cases a detailed study of the various types of uncertainty might be needed. An often 
applied strategy is to use expert judgement on uncertainties. Some specific methods have 
been developed to elicit expert knowledge for quantifying uncertainty, for example by 
drawing probability density functions (See van der Sluijs, Janssen et al. 2004).   

The more comprehensive NUSAP system for multidimensional uncertainty assessment can 
be used to assess parameter uncertainty and (model) assumptions and prioritise them 
according to quantitative and qualitative insights in the limitations of knowledge. NUSAP 
involves many activities, in which uncertainty experts play a large role. Only part of the 
analysis, the Pedigree assessment, can be applied in a deliberative setting. A workshop, 
including moderated group discussion focused on assumptions and uncertainties, can be 
organised to facilitate interaction between experts and stakeholders (e.g. in a panel). Another 
approach to structuring uncertainty management processes is PRIMA. This approach is 
based on the idea that uncertainty legitimates different perspectives on policy issues and that, 
as a consequence, uncertainty management should take these perspectives into account. In 
the iterative and cyclical approach, many participatory tools can be applied, including 
brainstorming, ranking, interviews, role playing games and scenario analysis.    

5.8 Design tools / elaboration of alternatives  

After a first identification of management strategies, they need to be further elaborated. 
Processes of design, evaluation and selection (decision) of alternatives are strongly 
connected in the policy process. All three often consist of multiple rounds of limiting the 
number of alternatives and adding detail. In design activities brainstorming, modelling and 
visualisation tools can play a role. 

In Creative Competition, groups with a high variety develop innovating solutions while 
“competing with each other” . This method allows for retaining a wide creativity 
(‘divergence’) during long period, which prevents the early drop-out of solutions because of 
compromises (Drafting Group 2002). A ‘ light’  version of this tool is the Design studio, in 
which small groups elaborate solutions and demonstrate their results it in a creative way, e.g. 
by collages or songs (Drafting Group 2002). The last interesting form of participatory design 
that is presented here is the Carrousel. In this method multiple small subgroups work on a 
certain assignment. After some time each subgroup moves to the place where the output of 
another subgroup is visible, gets some explanation of a person of the previous groups who 
stayed behind, and then comments on and progresses with the work of the previous group. 
This procedure can be repeated a few times. This way, individual knowledge and creativity 
is combined with that of the larger group (van Rooy and Clewits 2000). 

5.9 Evaluation tools  

In the late stages of the policy process alternative management strategies need to be 
evaluated. One of the most common tools for evaluation is the Multi Criteria Analysis 
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(MCA), also called Multiattribute Utility Analysis (MUA). The basic steps are to identify 
decision objectives, establish criteria and rating scales, and rate the alternatives. 
Additionally, it is possible to assess weights to criteria and combine weights and ratings into 
an overall measure of the desirability of each alternative. DSSs usually support the 
evaluation of alternatives using some form of MCA (e.g. Mustajoki, Hämäläinen et al. 
2004).  

In participatory MCA the evaluation is the outcome of an assessment by a panel of 
participants. It might be useful to separate and address technical judgements regarding the 
likely consequences of alternatives and value judgements regarding the importance or 
seriousness of those consequences (Merkhofer, Conway et al. 1997). Social Multi Criteria 
Evaluation takes the evaluation one step further by emphasising the cyclic nature of the 
policy process, transparency, reflection and mutual learning. To achieve this, institutional 
analysis, in-depth interviews, questionnaires, participant observation, opinion polls are used 
in the preparation of a matrix that shows the evaluation of alternatives according to the 
positions of the stakeholders. Subsequently, collective and open discussion over the results 
can take place in a focus groups (Kallis, Videira et al. 2004).  

MCAs assume that a utility function can be used to make complex decisions, but there are 
also methods based on outranking relations instead of applying a utility function. Examples 
of these so-called Multi Criteria Decision Aid (MCDA) tools are the ELECTRE (Roy 1991) 
and PROMETHEE (Brans, P.H. et al. 1986) tool. 

Deliberative Monetary Valuation (DMV) refers to a variety of approaches through which 
participatory aspects can be introduced in methods for the estimation of (environmental) 
monetary values (e.g. Cost Benefit Analysis). It can be a useful tool to assess the costs of 
alternatives, which is often the most important criterion in management decisions. 
Deliberation can take place at multiple moments in a monetary evaluation process, e.g. in 
reflecting on the question posed and in validating the outcomes. Another approach is the 
formal deliberation in which the participants express monetary values of environmental 
impacts themselves. A limitation to DMV is the divergence between theoretical assumptions 
(e.g. technical rationality) in monetary valuation methods and how humans value the 
environment in practice (Niemeyer and Spash 2001; Kallis, Videira et al. 2004). 

5.10 Decision tools 

The last group of tools presented in this chapter are the decision tools. After evaluation of 
alternatives it is usually up to the politicians to decide which alternative to implement. When 
multiple (governmental or non-governmental) actors are involved in decision-making, the 
following tools can support decision-making.  

The interactive computer network of a Group Decision Room (GDR) can be used for 
multiple aims. In section 5.2 the use of the GDR for brainstorming is explained. The 
software should offer the possibility to brainstorm, rank/cluster ideas, discuss and vote. This 
way, decision-making can take place in an anonymous but interactive way. Still, an oral 
plenary session is necessary to evaluate and make agreements on follow-up (Drafting Group 
2002). 

A Citizens’  Jury is a small group of randomly selected citizens, which attend a series of 
meetings to address a specific policy question. The group hears ‘evidence’ , questions 
‘witnesses’  (e.g. experts) and discusses the issue to arrive at policy-recommendations that 
are supposed to represent the public interest. The method is based on the idea that normal 
citizens are able to make decisions in complex issues, when they are provided with enough 
time and information. Citizen’s Juries can strengthen the democratic process and at the same 
time contribute to informed decision-making. They are, however, a time-consuming and 
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costly method for public participation (cf. Drafting Group 2002; Kallis, Videira et al. 2004; 
Kangur 2004). 

Other participatory decision ‘ tools’ , which are not described here any further, are 
negotiations (and techniques like arbitration) and institutional structures such as joint boards 
and water user associations.   
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6 Examples of Public Par ticipation in the Rhine basin  
This chapters starts with an short overview of water management Rhine basin, including the 
existing structures for governance and participation and the needs for further participation in 
information management. Subsequently two cases in which participatory tools have been 
applied in water management are presented to provide an idea of the state-of-the–art practice 
of applying participatory tools. By evaluating the cases, the practical benefits of the 
participatory approaches (for adaptive management) can be assessed. 

The motivation for selecting these cases is that both are innovative in a different way. The 
Dutch Planning Kit is rooted in a flood management policy process and is focused on 
translating information from physical models to a model that is understandable for non-
experts. The more research-driven Swiss water supply case is more focused on analysis of 
and communication about the actors and their relations, using multiple interesting tools.   

6.1 Public Participation in the Rhine basin 

6.1.1 Basin descr iption  

The Rhine has a length of 1,300 km, of which 800 km is navigable. From the source to the 
mouth, the river consists of the High Rhine, Upper Rhine, Middle Rhine, Lower Rhine and 
Rhine delta. Important tributaries are the Aare, Neckar, Main, Moselle, Saar and Ruhr rivers. 
The average discharge at the mouth is 2,200 m3/s, and the river has favourable hydrologic 
characteristics and a favourable flow distribution over the year that explain why it became an 
important traffic link (Huisman, de Jong et al. 2000). Besides for navigation, the river is used 
for domestic and agricultural water supply, industry (incl. water cooling), waste water 
disposal, hydropower generation, fisheries, recreation and other purposes. The Rhine basin is 
spread over an area of almost 200,000 km2 (Coördineringscomité Rijn 2005). The Rhine 
basin is shared by nine countries. Germany (54% of basin area), the Netherlands (17%), 
Switzerland (14%) and France (12%) share the larger parts of the basin 
(Coördineringscomité Rijn 2005). About 60 million people live in the Rhine basin (Huisman, 
de Jong et al. 2000). 

Considering the historical and current policy agenda, the main problem in the Rhine basin is 
pollution and a ‘good second’  is flooding. After a period of severe pollution in the 1960’s 
and 1970’s, and a period of intensive (transboundary) effort to combat the pollution, the 
Rhine is currently one of the cleanest rivers in Europe (e.g. Verweij and Douglas 2000). The 
current effort is aimed at reduction of non-point discharges and at restoring ecology.   

High river discharges and floods take place regularly and are expected to occur more often in 
the future. After years of increasing the height of embankments, other types of measures, like 
creating more room for the river, are considered. Moreover, increasing attention is paid to 
upstream and downstream effects of measures. There are concerns as well about a possible 
increase in the number and severity of dry spells.  

6.1.2 Governance, institutions and par ticipation 

In this section a very short impression is presented of the Rhine regime and the role of public 
participation within this regime. At first the influence of the International Commission for 
the Protection of the Rhine and the European Union is summarised, followed by some 
reflection on national institutions.  

The International Commission for the Protection of the Rhine (ICPR) 

In 1963 the ICPR was established and in 1999 the involved ministries from Switzerland, 
France, Germany, Luxemburg and the Netherlands and a delegation from the European 
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Community formally confirmed their determination to reinforce their co-operation. The 
goals of the international cooperation in the Rhine basin have shifted over the years from 
protection against pollution to a broader scope that includes flood prevention. In the long 
history of the ICPR many institutional, cognitive and political barriers to cooperation have 
been dissolved.  

The ICPR is made up of and chaired by the representatives of the contracting states. 
Decisions taken by the ICPR are not legally binding and implementation is the responsibility 
of the member states (ICPR 2005). The tasks of the ICPR include preparing studies and 
programmes, proposing actions, evaluating the effectiveness of the actions carried out, 
coordinating warnings and alerts and informing the public as to the state of the Rhine and the 
results of its work (European Union 2005). Preparation and elaboration of the Commission©s 
decisions is done in permanent working groups and project groups and specific tasks are 
dealt with by expert groups. A small secretariat supports the work of the Commission (ICPR 
2005). In the ICPR a large group of NGOs, dominated by environmental organisations, have 
observer status. Furthermore, the ICPR disseminates information via the website, which is 
accessible to all interested parties.  

In 1976 the ICPR members signed the Convention on the Protection of the Rhine against 
Chloride Pollution and the Convention on the Protection of the Rhine against Chemical 
Pollution. More important in the battle against the pollution Rhine Action Plan (RAP) of 
1987. This policy was developed after the Sandoz incident, which resulted in severe 
pollution of the Rhine downstream of Basel, ended a period of stalemates in the development 
of the Rhine regime and opened up the way to a cleaner river. In 1998 the Action plan on 
Flood Defence was approved by the Rhine ministers, which is currently in implementation.   

The European Union and the Water Framework Directive (WFD) 

All Rhine states, except for Switzerland, are members of the European Union. The 
Directorate-General Environment of the European Commission initiates and defines new 
environmental legislation and ensures that measures, which have been agreed, are actually 
implemented by the Member States. Several European laws have been formulated - on 
specific uses of water, marine pollution, inland waters and discharges of substances – that 
influence water resources management in the Rhine basin.  

The WFD is the most relevant EU directive for current water management, because it 
requires radical changes to the water management organisation. The purpose of the WFD is 
manifold, but the main idea is to reach ‘good water’  status by 2015, using the natural 
geographical and hydrological unit for the management organisations instead of the former 
administrative or political borders. The WFD requires new forms of (transboundary) 
cooperation, new spatial and temporal scales of policy development and implementation, and 
also a certain level of public participation (European Parliament 2000). The requirements for 
participation include: 

�  The general requirement to encourage active involvement in the implementation of the 
WFD; 

�  Three rounds of written consultation in the process of establishing river basin 
management plans; 

�  Collection and serious consideration of the reactions of the public; 
�  Access to background information (on request). 

To coordinate the work of the ICPR and the EU on water quality in the Rhine, the 
Coordination Committee Rhine and WFD has been established by Italy, Switzerland, 
Liechtenstein, Austria, France, Germany, Luxemburg, Belgium and the Netherlands.  

National institutions and participation 
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The riparian countries have different governance structures, laws, policies and structures for 
participation. Of the four countries most involved in management of the Rhine basin 
(Switzerland, Germany, France and the Netherlands), the French government is most 
centralised and Swiss government, where Cantons and municipalities have most authority, is 
most decentralised. All four countries use a combination of permits and charges to regulate 
abstractions and polluted discharges and strive for cost recovery of specific water 
management activities from the benefices of these activities. Except for Swiss law, all 
national laws will soon have to be adapted to comply with the WFD.  

The riparian countries in the Rhine basin all have their own specific requirements for public 
participation and access to information. In Germany and the Netherlands, the hearing of 
experts and interested parties of all relevant groups is in most cases obligatory. Other 
institutionalised forms of participation can be found in the French Agences de l’Eau, the 
German water management associations and the Dutch water boards, in which 
representatives from several water user or stakeholder groups participate in decision-making. 
In Switzerland direct democracy through referenda plays a central role.  

In a number of policy processes citizens and stakeholders are involved much more then 
legally required (cf. Rudolph and Block 2001; van Schijndel 2005). In addition, several 
governments have organised campaigns (e.g. the Dutch ‘Living with water’  campaign) to 
make the citizens aware of water management, using media like the internet, television, 
radio, newspapers etc. Structural involvement of the scientific community has been 
established in organisations like the Commission for the Hydrology of the Rhine Basin and 
the European Environmental Agency. Furthermore, governmental and non-governmental 
cooperate in many research projects. 

6.1.3 Non-governmental actors 

There are a lot of non-governmental actors involved in river basin management in the Rhine 
basin area, including many professional NGOs with well-developed capacities. They have 
established a high degree of organisation and cooperation between geographical levels. 
Interactions between representatives of different interests vary from competitive to 
cooperative.  

NGOs have had a significant contribution to the development of the Rhine regime. 
Environmental NGOs have put pressure on both governments and industries to achieve the 
overlapping goal of a clean and natural Rhine. The professionalism and internationalism of 
the NGOs, the openness of the political and legal system and the willingness (and capacity) 
of business to respond to the pressures contributed to the success of the NGOs (Medema 
2005). 

When there are no formal ways to participate, NGOs and citizens often make themselves 
heard via more informal ways, like lobbying, disseminating information to the media etc. In 
the 1970s, 1980s and 1990s Dutch horticulturists, environmental organisations and drinking 
water companies even initiated several legal procedures against upstream polluters, among 
which the French Potassium Mines.  

At present, many drinking water companies and environmental organisations have an 
observer status in the ICPR, whereas much less non-governmental representatives from the 
agricultural, industrial and shipping sector participate.  

6.1.4 Suppor t regime to Adaptive Management 

In the context of the NeWater project a framework has been developed to explore the extent 
to which regimes and information management support adaptive management (see also 
section 2.4.2). This framework has been applied to seven transboundary basins (Raadgever 
2005) and five individual countries in these basins (Huitema and Becker 2005). From the 
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analysis it can be concluded that the Rhine regime is relatively well-developed and well-
supportive to adaptive management. Still, many improvements can be made. Table 6 
presents which elements are well-developed and which are less developed.  

Of the four criteria that are of particular relevance to public participation in information 
management (see section 2.4.2), two are well-developed and two are less developed. The 
current Rhine regime does support a broad stakeholder participation and joint (between 
countries) and participative (including non-governmental actors) information production. 
The current transboundary regime, however, offers fewer incentives for interdisciplinary 
work and for elicitation of mental models and critical reflection of assumptions.  

 
Table 6. Well-developed and less developed aspects of adaptive management in the Rhine basin  

Well-developed elements Less developed elements 

�  Technical and political cooperation in 
the International Commission for the 
Protection of the Rhine 

�  Many interactions between governments, 
NGOs & scientists 

�  Comprehensive legal framework 
�  Basin-wide policies 
�  Policy implementation 
�  Long-term horizon 
�  Flexible measures  
�  Information production & dissemination 

�  Cross-sectoral / interdisciplinary 
cooperation 

�  Cooperation between government 
levels 

�  Consideration of uncertainties & 
assumptions 

�  Provisions for change of law and policy 
�  Policy experimentation 
�  Utilisation of information 
�  Use of multiple resources 

6.1.5 Need for  public par ticipation in information management 

The complex problems that today’s water management is faced with demand for 
participatory and integrated information management. Participation includes a close 
cooperation between the basin states and combined effort of governmental and non-
governmental actors. Integration includes integration of knowledge from different sectors 
and disciplines about the current and future behaviour of the river basin systems. Practical 
constraints, however, always limit the degree of participation and knowledge integration. 
Participatory processes can cost a lot of time and effort and resources available for 
(participation in) policy processes are often limited. The most relevant question is however 
that of cost-effectiveness and the idea is that a little investment in participation in (the early 
stages of) the policy process will pay itself back later on in the process. 

The resources of the stakeholder are limited as well. ‘Stakeholder fatigue’  is an often heard 
notion, indicating that that certain stakeholders are invited to that many participatory 
activities that they do not see the added value for them anymore. Thus, combining these 
insights, there does not seem to be a need for more public participation as such, but for more 
effective public participation, which is cost and time effective for both the organising and 
participating parties.  

A clear demand for participation is for example stated by the water managers responsible for 
the implementation of the WFD. In the implementation of the WFD, information and 
consultation are obliged and more active involvement is encouraged. Because experience 
with participation is still limited, and because participatory processes can fail in achieving 
policy goals, governments are hesitant to involve stakeholders more then legally obliged. To 
share experiences and to support water managers in the use of participatory methods to 
implement the WFD, already multiple handbooks have been developed (Drafting Group 
2002; Ridder, Mostert et al. 2005). The challenge at the moment is to bring these methods in 
practice by linking them to the complex content of the occurring issues. In the Netherlands, a 
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computer tool that links possible measures to effects on the ecological and chemical situation 
– the WFD Explorer - is at the moment under development. An example of a similar tool that 
has been successfully applied in Dutch flood management is presented in the following 
paragraph. More information about the role of PP in River Basin Management in the 
Netherlands can be found in (Enserink, Kamps et al. 2003; Mostert 2005b) 

6.2 Case 1. ‘Room for  the River ’  and the ‘Planning Kit’   

An example of a participatory process that was encountered as very positive can be found in 
the implementation of the Dutch ‘Room for the River’  policy. This case analysis focuses on 
the role of the Planning Kit within the planning process. The Planning Kit is a computer tool 
that enables all actors to select and test the effects of various combinations of measures on 
water levels. Following the framework for evaluation as developed in chapter four, the 
context, process and results are analysed.  

6.2.1 Context 

Policy & law 

In the year 2000 the Dutch Government’s decision ‘Room for the River’  was made, aimed at 
lowering flood water levels without increasing dike heights. This calls for strategies like 
widening or deepening the major bed, removing hydraulic obstacles or storing water in 
inner-dike areas (See Figure 7 for a complete overview). By 2015 the Rhine branches have 
to be able to safely discharge 16,000 m3/s at Lobith (instead of the current 15,000 m3/s) and 
the spatial consequences of discharging 18,000 m3/s have to be identified.  

 

 
Figure 7. Overview of possible measures in ©Room for  the River© policy ((Silva, K lijn et al. 2001) 
in (van Schijndel 2005)) 

At the same time, the Dutch Cabinet ordered the preparation of a Spatial Planning Key 
Decision (PKB), in order to work out the spatial planning for the whole Rhine Delta area. 
The PKB should include an integrated development plan that is targeted at flood protection, 
master landscaping and the improvement of environmental conditions (van Meel, van 
Boetzelaer et al. 2005).  

The study of possible measures to achieve these goals started officially in 2002 with the 
publication of the Start Memorandum of the Environmental Impact Assessment (EIA), 
which is an essential of the PKB procedure. Because the MER had to be completed by 
September 2004, the whole process of planning measure and combining them into preferred 
alternatives had to take place in only eighteen months. This demanded for a practical and 
inspiring work method that allowed for the incorporation of regional and local knowledge 
and existing interests (Tutein Nolthenius and Voorsluis 2005). At present, a proposal of the 
PKB is ready, official consultation is finished and a Cabinet decision is expected within a 



  Examples of Public Participation in the Rhine basin 

38 

few months. Completion of the project is foreseen in 2015 within a budget of about 2 billion 
Euro (van Meel, van Boetzelaer et al. 2005).  

Involved actors 

Three ministries have taken the initiative for the PKB: the Ministry of Transport, Public 
Works and Water Management, the Ministry of Housing, Spatial Planning and the 
Environment and the Ministry of Agriculture, Nature and Food Quality. A project 
organisation ‘Room for the River’  was formed by representatives of these ministries, the 
provinces and the water boards. Parallel to the MER study, regional processes have been 
initiated, aimed at delivering a regional advice that incorporates regional knowledge. The 
provinces played a key role in this process. Non-governmental stakeholders are the four 
millions inhabitants whose safety is at stake and many organised interest groups which are 
active in the area (Tutein Nolthenius and Voorsluis 2005). The large number of stakeholders 
and the large number of interests they represent made decision-making a complicated task 
(van Schijndel 2005). 

6.2.2 Process 

In this section the participatory process that was organised in the Dutch upper Rhine 
Branches is described. In the more downstream Delta area, the process was designed 
differently.   

Methods used 

The whole process for the ‘Room for the River’  study – form Start Memorandum to the 
proposal of a preferred alternative – has been organised as an interactive planning process 
(See Table 7). The planning process has been much more interactive then the formal, legal 
public enquiry procedure demands (Tutein Nolthenius and Voorsluis 2005).  

The core of the process was formed by the Regional Planning Session. They were organised 
for each Rhine Branch (Neder-Rijn, Lek and IJssel) in order to identify and compile an 
overview of possible measures and were attended by civil servants from municipalities, 
provinces, water boards and experts from Rijkswaterstaat. In a Start Session the purpose and 
scope of the Planning Sessions were explained. After performing preparatory landscape 
analyses, a first Planning Session was organised. In this session the Carrousel method (See 
section 5.8) was applied to generate measures for different sections of the Rhine Branch 
under study. The ideas and wishes were recorded on topographical maps. At a second 
Planning Session a shortened form of the Carrousel method was used to work out the results 
of the first sessions into a fully supported set of potential measures. These measures were 
bundled in a Book of Measures and were incorporated in the Planning Kit (Tutein 
Nolthenius and Voorsluis 2005).  

In addition to the regional planning sessions several other methods were used to involve civil 
servants, politicians, interest groups and citizens. These methods include (Tutein Nolthenius 
and Voorsluis 2005): 

�  An exhibition of issues related to creating room for the river on a boat in autumn 2001.  
All interested parties were welcome to visit this informal setting; 

�  Public information markets at different locations in June 2002 (after publication of the 
Start Memorandum) and April 2004. The public could gather information from maps, 
posters and presentations in an informal setting; 

�  The Planning Kit, a software tool that allows for a quick and orderly visualisation of the 
effects of a combination of measures on the water level on the rivers (see below). 
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Evaluation process 

In the Room for the River study many stakeholders have been involved throughout the whole 
process, starting already in an early stage. Mainly governmental stakeholders from different 
levels participated actively in identifying and designing measures: the public had only a 
limited role. The process did not leave much room for problem framing in the sense of 
discussing causes, goals and other types of strategies. The nature and scope of the 
participation process where clearly defined and communicated to the stakeholders (e.g. at the 
start up meeting before the regional planning sessions), allowing for the development of co-
ownership of the process. The process has in some sense been cost-effective, because it 
resulted in the desired interactive identification of measures and a preferred alternative 
within the available limited time. 
 
Table 7. Timeline process PKB Room for  the River  

Timeline Process &  Par ticipatory activities 

2000 Cabinet adopts Room for the River policy 

 Autumn 2001 Boat exhibition 

2001 + Development Planning Kit 

 May 2002 Start Memorandum EIA 

June 2002 Public information market 

2003 - 2004 Regional planning sessions 

April 2004 Public information market 

 March 2005 PKB proposal ready 

 June – August 2005 Official public consultation 
 

The Planning Kit 

The objective of the Planning Kit is to give all stakeholders in the decision making process 
for ‘Room for the River’  the opportunity to define a combination of measures to get insight 
in the possibility of transporting varying discharges (15,000 m3/s to 18,000 m3/s) from 
Lobith to the sea without raising the dikes, considering all the criteria that they consider 
important. In the regional Planning Session about 700 measures were identified (van 
Schijndel 2005).   

The hydraulic effects of the measures were calculated with existing 1D and 2D numerical 
models (SOBEK and WAQUA) for the Rhine branches. The hydraulic efficiency of each 
measure has been determined by integrating the degree to which the water level is lowered 
and the distance of over which this occurs. By comparing the cost of a measure to the 
hydraulic efficiency, the efficiency of each measure has been determined, allowing for 
comparison of measures. The costs of individual measures were estimated based on 
information about the amount of material to be excavated, the dimension of the dikes to 
rebuilt, the purchase of properties etc. Expert teams have determined the large amount of 
other effects. A large number of effects (about 100) have been recorded for each measure in 
a database that forms the core of the Planning Kit. In short, the Planning Kit functions as 
follows (cf. Hoojier and de Bruin 2005): 

�  The users selects the discharge that should be facilitated (16,000 m3/s for the short term 
or 18,000 m3/s for the long term); 

�  The user determines how to divide the additional discharge (compared to the current 
15,000 m3/s) over the Rhine branches (IJssel, Neder-Rijn and Waal) and selects one of 
the branches; 

�  A graph represents the occurring water levels (on the y-axis) over the length of the 
selected branch (on the x-axis), as well as the design water level;  
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�  The measures that can be selected are indicated along the x-axis, as well in a table that 
includes characteristics, visualisations (by photo’s, sketches etc) and effects of the 
measures;  

�  The user selects a combination of measures (not all combinations are allowed). Directly 
after selection of a measure, the user can see whether the design water levels are 
achieved. Furthermore the user is provided with the total costs and a summary of the 
other effects.  

�  Finally, the tool allows for comparison of multiple combinations of measures.   

The water manager is a simplified version of the Planning Kit and is accessible for all 
interested parties at the internet (http://www.ruimtevoorderivier.nl/watermanager). This 
version does not allow the user to specify the design discharge or the distribution over the 
branches, nor does it allow for comparison of multiple combinations of measures. The 
effects of the complete package of measures on safety, costs, houses and spatial quality are 
totalled for all Rhine branches.  

Evaluation tool 

An evaluation of the Planning Kit according to the criteria presented in section 4.2 is 
presented in Table 8. In summary, the tool is interactive fast and easy in use. The tool is 
focused on measures and effects on water levels and does not consider other elements of the 
problem structure (origin and consequences of flood waves). The transparency is limited, 
because the tool does not allow for reflection on uncertainties and assumptions. The 
flexibility within scope of the tool is large, but change and re-use of the tool requires 
significant effort.  

Table 8. Evaluation of the Planning K it (based on (Hooijer  and de Bruin 2005)) 

Cr iter ion To what extent does the Planning K it comply with this cr iter ion? 
Interactive �  Policymakers, river managers, engineers, local authorities and inhabitants 

could all incorporate their knowledge about measure and their effects in the 
database and all have to some extent used the tool;  

�  A simplified version of the tool (the Water Manager) is accessible for 
interested organisations and citizens via the internet; 

Integrative �  The tool is mainly aimed at the safety objective (water levels) and costs, 
but to a lesser extent at other objectives as well (ecological infrastructure, 
landscape and cultural heritage);  

�  The scope of the tool is clear, but narrow and fixed. 
Comprehensive 
and educational 

�  Over 700 measures are included; 
�  The tool does not support developing insights in the problem structure:  the 

origin of flood waves and flood impacts are not taken into account; 
�  No scenarios for other developments than an increase in discharge are 

included.  
Transparent �  The tool contains a clear and detailed module for measure selection and 

combination; 
�  The effects are clearly presented in score tables and graphs;  
�  Reflection on assumptions, uncertainties and validity of information is not 

incorporated.  
Flexible and re-
usable 

�  Users can choose the design discharge and the distribution of additional 
discharge over the Rhine branches;   

�  Users cannot add additional information or measures; 
�  The tool has been combined with other participatory tools;   
�  The concept of the Planning Kit is being ‘ recycled’  in the development of 

the ‘WFD Explorer’ . 
Fast and easy to 
use 

�  The tool has a clear user interface; 
�  Detailed information on each measure is easily accessible; 
�  ‘Help functions’  and ‘additional information functions’  work properly;  
�  The effects are presented very fast and in a clear way. 
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The simplified ‘Water manager’  is very interactive, in a sense that it is available to everyone 
with an internet connection. The tool is faster and easier in use than the Planning Kit, but is a 
little less comprehensive and transparent.  

6.2.3 Outcomes 
Because the whole policy process has been interactive, it is not easy to separate the results of 
the non-participatory and the participatory parts of the process, or to separate the results of 
governmental participation from the results of the participation of interest groups and 
citizens.  

Direct outcomes 

The direct outcomes of the different participatory methods applied within the process have 
been evaluated by Tutein Nolthenius and Voorsluis (2005). The exhibition on the boat and 
the public information were appreciated by the participants. The ‘Planning Sessions’  were 
evaluated as being intensive, but well prepared and leading to direct results and a greater 
commitment to the problem. They contributed to:  

�  Gaining information from (and incorporating the view of) participants in an early stage; 
�  The development of new measures based on regional knowledge and the development of 

commitment to the measures; 
�  The decision process, as the municipalities felt they were treated as relevant partners; 
�  The progress of the process, as everyone cooperated positively; 
�  Communication in the network of experts within and between organisations.  
 
The opinions over the success of the Planning Kit diverge. Tutein Nolthenius and Voorsluis 
(2005) argue that the Planning Kit was experienced as a technical tool, which was interactive 
in use, but not considered part of the planning. According to van Schijndel (2005) the 
Planning Kit has been the main tool in the decision-making process. The wide-spread 
acceptance would be based on the fact that all involved actors could introduce their 
knowledge. New insights, measures and effects could easily be incorporated in the database. 
The fact that the tool is easy in use allowed people without a technical background to learn 
about flood management in the Rhine basin.    
 
The direct outcomes of the entire process can be summarised using the criteria for evaluation 
as presented in Table 4: 

�  A lot of (regional and local) information has been gathered;  
�  New measures and preferred alternatives have been developed; 
�  The outcomes seem to present multiple (mainly governmental) perspectives  on potential 

measures; 
�  Agreement on a shared definition of measures has been achieved (without much 

discussing of problems and goals);   
�  The types of measures considered are aimed at increasing flexibility of the river system. 

Long-term changes in the river discharge have been considered, and strategies aimed at 
developing capacity to deal with these changes have been developed. However, no other 
changes and scenarios have been considered, so the robustness of the developed 
strategies was not tested. 

 
Short and long term policy outcomes 

The influence of the whole policy process on decision-making has been large, but the 
influence of participation of non-governmental actors cannot be assessed easily. The 
decision-making process seems to be legitimate, because all the legally required procedures 
for participation have been followed and significant efforts have been undertaken to involve 
stakeholders beyond these legal requirements.   
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The main result of the (interactive) policy process is that the EIS and part 1 of the PKB have 
been finalised by now. A basic package of measures has been chosen that realises the 
objectives until 2015 (safely discharging 16,000 m3/s) within budgetary constraints and that 
also contributes to the long-term objective (safely discharging 18,000 m3/s). Within the basic 
package, as well as for realising the long-term objective, there is still flexibility to include 
options that provide additional opportunities for regional development along the rivers (e.g. 
housing, recreation and nature development). For this purpose, cooperation and co-financing 
in public-public or public-private partnerships will be required (Projectorganisatie Ruimte 
voor de Rivier 2005a, 2005c, 2005b; van Meel, van Boetzelaer et al. 2005).  

It is not yet possible to evaluate the long-term policy outcomes. 

6.2.4 Dr ivers success or  failure  

This section will focus on the drivers for the success and the limitations to the success of the 
Planning Kit. The objective of the Planning Kit to ‘give all stakeholders the opportunity to 
define a combination of measures to get insight in the possibilities of discharging varying 
discharges without raising the dikes, considering all the criteria that they consider important’  
has been successfully achieved. The tool has been very successful in disseminating the 
available technical knowledge about the (combined) effects of measures on water levels 
from experts to other stakeholders and in the communication between different stakeholders. 
This is due to the fact that tool is fast, clear and easy in use, while bundling a lot of (local) 
information on measures and effects.   

On the one hand the success might be due to the clear and narrow objective, but on the other 
hand this clear and narrow objective is the cause of some limitations to the tool. The focus 
on measures and effects on water levels did not allow for discussion of causes and 
consequences. Furthermore, although all stakeholders were given the opportunity to work 
with the tool and learn from it, nongovernmental stakeholders have hardly been actively 
involved in the decision-making process. The focus has been on involving local and regional 
governments in the regional Planning Sessions. The Planning Kit was considered more as an 
addition to this process than an essential element of it. 

Although this case description did not focus on it, it seems that the Carousel is a valuable 
tool, for combining the knowledge of different (local) groups in the design of measures. The 
informal exhibition on a boat and public information markets were valued positively as well 
by the participants.   
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6.3 Case 2. Water  supply and demand in Zür ich, Switzer land  

The second case is more research driven than the first one and is less directly connected to 
the River Rhine, although located within the Rhine basin. However, the Swiss case study of 
the FIRMA (Freshwater Integrated Resource Management with Agents) project is very 
interesting, because multiple participatory tools have been applied in combination: 

�  Interviews including card sorting and hexagon modelling; 
�  (Group) conceptual modelling; 
�  Role playing games; and  
�  Computerised Agent Based Modelling. 

6.3.1 Context 

In Zürich the strategy for urban water supply had traditionally been driven by the idea that 
supply capacity should be able to meet maximum daily peak demand (Tillman 2001). The 
strategy proved to be inappropriate after the extreme drought of 1976 in which an extreme 
peak demand occurred. The water supply capacity has been increased to meet this demand. 
However, since 1980 the average and peak demand have only decreased, resulting in a 
severe overcapacity (See Figure 8).  

 
Figure 8. Development of average and daily peak water  demand and the water supply capacity 
in a large Swiss city over  the past century (Pahl-Wostl 2002) 

The case shows that uncertainty and unpredictability dominate the issue of water supply. 
This situation demands for new strategies that are more flexible and more robust (appropriate 
in multiple possible futures).However, due to the following factors a lock-in situation had 
been created (Pahl-Wostl 2002): 

�  Engineering rules (developed over decades) define good practice in the field; 
�  Consumers are ignorant of complexity and expect a perfectly functioning system; 
�  Legal regulation stabilise the status quo; and 
�  Inflexible infrastructure determines the technological trajectory for decades. 
 
The task of the FIRMA project was not to support a current planning exercise, but to get out 
of the lock-in situation by bringing together the main actors in a social learning exercise. The 
aim was to generate new ideas and plans that might be proposed to decision-makers in the 
future. The participants would thus be co-designers of a set of possible management plans 
(Pahl-Wostl and Hare 2004).  



  Examples of Public Participation in the Rhine basin 

44 

6.3.2 Process 
Involved actors 

The water supply utility was the central stakeholder, as one of the main ‘clients of the 
products’  of the process. Other stakeholders that were represented in the process were the 
wastewater utility, a housing association, a manufacturer of water using technologies, the 
architects’  association, the plumbers’  association, the consumers’  association, the association 
for water and gas utilities and the city council (Pahl-Wostl and Hare 2004). Of course the 
researchers also played an important role as organisers and facilitators of the process. 

Process structure 

The process lasted over two and a half years and involved a project team of 
facilitators/modellers and a system analyst collecting and analysing data, which together 
spent about three and a half person years of work (Pahl-Wostl and Hare 2004). The structure 
of the process is represented in Figure 9. 

The process started with a kick off meeting with the stakeholders to make an initial problem 
assessment. Then a series of individual interviews were carried out to elicit mental models of 
the stakeholders, concerning the cause and effect relationships in the water management 
system and the actor network. During these interviews hexagon modelling was used for 
eliciting cause and effect relations and card sorting was used to explore the actor network. In 
the hexagon method the stakeholders were asked to write important elements of the problem 
as identified in the kick-off meeting on separate hexagonal cards, to group them and to give 
the resulting groups a category label. Subsequently, the stakeholders were asked to draw 
arrows representing the most important relationships between the clusters and hexagons. 
Finally, a descriptive name was to be given to the model. During the card sorting, the 
stakeholders were provided with fifteen cards with the names of the relevant stakeholders on 
them. They were asked to divide them into meaningful groups according to as many criteria 
as possible within thirty minutes and name the criterion as well as the resulting categories. 
Finally, they had to state the assumptions they made about the nature of the criteria and 
categories (Hare and Pahl-Wostl 2002). 

 
Figure 9. The process structure of the Swiss case study (Hare and Pahl-Wostl 2002) 

Besides the one-to-one knowledge elicitation, many group discussions have taken place 
during the process in the actor’s platform. The group meetings were used to share 
knowledge, generate consensus on underlying model structures and interaction networks and 
identify important issues and problems. Furthermore, additional learning and scenario 
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analysis took place in the actor’s platform, supported by the development and use of the 
following models (Hare and Pahl-Wostl 2002; Pahl-Wostl and Hare 2004):  

�  Interactive systems influence model, linking system goals, policies, measures and 
outcomes with responsible stakeholders. The model consisted of cardboard hexagons 
and arrows, tape, washable markers and wipeable plastic table cloth) and allowed for 
direct interaction with participants. The participants were asked to specify relations 
between variables using cardboard arrows and subsequently simulate the effects of a 
management intervention on a variable to the other variables, by following the arrows; 

�  Role-playing board game, in which the relevant stakeholders are represented,   allowing 
participants to ‘experiment’  with institutional changes and new management scenarios 
and play the role of other actors to learn about each other’s perspectives; 

�  Computerised agent-based model, incorporation the lessons from the game and allowing 
the stakeholders to study the effects of new management scenario’s in more detail;  

�  Internet agent-based model, encouraging additional exploration of management 
scenarios by offering a multi-player version of the role playing game on the internet.     

The results of the activities were recorded in workbooks and discussed and edited by the 
actor’s platform. The workbooks formed the final documentation of the process and the 
management ideas that were generated. 

Evaluation  

Because of the limited information available, this report will not include a detailed 
evaluation of the specific tools that were used. A short evaluation of the whole process based 
on the criteria stated in section 4.2. follows below.  

The selected stakeholders were involved early in the process: in fact the participatory process 
took place outside the formal policy arena, possibly preceding the formal development of 
new policies. The project goals, actors’  roles and process rules were discussed at the kick-off 
meeting, but the participatory methods to be applied were not defined at the beginning of the 
process. In an evaluation the participants expressed that they did not have much trust in the 
intentions of the research, which was a result of the lack of clear explanation of the process. 
The participatory process has been conducted in a rather independent and unbiased way. The 
involved researchers did not have an interest and the methods used were very much based on 
input of all participants.  The process was mainly sponsored by research money of the EU 
and the interesting scientific results made the process in some sense cost-effective to the 
sponsor.  

The process has been very interactive, involving many groups of governmental and non-
governmental stakeholders in the discussion of information from different individual. The 
role playing game allowed the exploration of others’  perspectives and the interactive model 
stimulated the development of a shared view on the behaviour of the integrated water 
management system. Many of the applied tools supported the participants in developing 
insights in problem structure, goals, scenarios and alternative strategies and the resulting 
models were clear and understandable to the participants. The tools used are flexible to new 
inputs and fast and easy to use for non-experts, although the computerised models are less 
flexible and require more skills to use. In the whole process many participatory tools were 
combined and these tools used can easily be re-used in other situations.   

6.3.3 Outcomes 
Direct outcomes  

The tangible results of the process were seven mental models, one conceptual model, four 
implementations of that model, three questionnaires and two workbooks in a total of over 45 
hours of individual and group discussion time (Pahl-Wostl and Hare 2004). In more abstract 
sense, the process results can be described in technical and relational qualities. Relational 



  Examples of Public Participation in the Rhine basin 

46 

qualities include the establishment of a forum for discussion of the issue at stake. 
Furthermore, in the ex-post evaluation most participants stated to have learned about the 
participatory techniques and some stated to have learned about complex system behaviour 
and their own and other’s perspectives and roles (Pahl-Wostl and Hare 2004). This means 
some new knowledge has developed, multiple perspectives have been incorporated and a 
large step has been made towards agreement on a shared definition of the situation.  

Technical qualities emerged from the increasing awareness of perspectives. It became clear 
that there is a conflict between the norms of different actors. The major technical outcome 
was the notion that to deal with this conflict, the stakeholders should not consider supply 
side management as a means to reduce the gap between demand and supply, but they should 
think ‘out of the box’  to reach a policy in agreement with the different norms (Pahl-Wostl 
and Hare 2004). This can be considered a new and creative technical outcome.   

The consideration of long-term change and uncertainty has not been included explicitly in 
the approach, although (future) change and extreme situation are important elements in the 
issue at stake and thus reflected to some extent. The approach did however not include a 
systematic analysis of possible futures, to test the robustness of strategies and to stress the 
need for adaptable strategies.  
 
Short and long term policy outcomes 

The process was not directly linked to a formal policy process and the studied literature does 
not describe the influence on decision-making. Therefore only some speculations can be 
made about the policy outcomes.  

Experiments with possible strategies were performed in the form of simulation using a low-
tech paper model and multiple computer models. This included simulating the effects of 
institutional changes, which could (on the long term) support institutional change or increase 
the capacity to change. Furthermore, the innovative ideas that were developed could be 
useful in short-term or long-term decision-making. The shared insights and commitment that 
were developed could result in faster and smoother implementation of future policies.   

6.3.4 Dr ivers success/failure  

The fact that the process was not linked directly to a formal decision-making process was 
both an advantage and a disadvantage. It allowed for an open process and the discussion of 
innovative ideas. On the other hand, the non-bonding nature of the process sometimes caused 
a lack of focus in the discussion and it may cause a lack of commitment to the results (Pahl-
Wostl and Hare 2004).  

Another possible driver for failure is the sometimes ambiguous nature of the process as an 
instrument for both research and problem solving. Dissatisfaction among participants or 
researchers can arise, when one of these groups feels that the goals of the other group 
dominate the process in such a way that there is not enough space left for their own goals. 
This can be prevented by involving the participants in the process design and in the 
monitoring of the progress and by being very explicit about the activities that are going on. 
In this case study, however, the participants sometimes lost the overview of what was going 
on and why, which decreased trust (Pahl-Wostl and Hare 2004).     

Pahl-Wostl and Hare (2004) conclude that the Swiss case study shows that processes of 
social learning are important for understanding transformation processes in human-
technology-environment systems. The use of participatory tools outside the context of formal 
decision-making processes is thus potentially very successful.  
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7 Towards an adaptive approach…   

7.1 Scales and timing of par ticipation  

The use of participatory tools in decision-supporting information management should always 
be seen as part of a larger process of more and less interactive activities. There are many 
general and context-specific criteria for the design of a participatory process and the 
selection of tools within this process. Textbox 3 gives an overview of general principles that 
should be considered in a participatory process. As the examples in chapter six indicate, 
participatory tools can be used in varying contexts and the scales and timing of participation 
as well as the choice of methods should be based on specific information about the issues at 
stake, the institutional setting and the stakeholders and their relations. In general, 
involvement of a broad range of governmental and nongovernmental stakeholders in the 
early problem framing stages is considered useful.   

Chapter five and Annex one provide an overview of tools that can be used for producing and 
exchanging information in the policy process, with a focus on tools that are useful for 
structuring problems and goals and identifying management strategies and scenarios for 
autonomous developments. The overview can help in selecting tools for a specific purpose 
and in applying them in an appropriate way.  Furthermore, the overview contains linkages to 
more detailed literature about specific tools. It should be noted that the presented tools are to 
a large extent interrelated: they complement and partly overlap each other. To get the best 
out of them, multiple tools can be combined in one process.  

 

 

Textbox 3. General pr inciples for  appropr iate public par ticipation (Moster t 2005a) 

Mostert analysed the role of participation in sustainable water management. He concludes that the 
following general principles apply, when designing participatory processes:   

1. Take public input seriously – Trying to ‘sell’  a project by means of PP may be 
counterproductive;  

2. Learning but not copying form other countries and cases – Methods developed for one context 
are not necessarily appropriate in another context; 

3. Participatory water management research – Participatory water management requires that the 
supporting research is participatory too (but participatory research without a link to 
management or other benefits for the participants may not be such a good idea); 

4. Social learning – PP should promote interactions between all stakeholders, based on the 
principles of reflexivity, reciprocity and respect of diversity; 

5. Careful preparation – Participatory processes need to be prepared carefully. Beforehand, the 
relevant stakeholders need to be identified, agreement needs to be reached concerning the 
purpose, scope and level op PP, everybody’s roles and the rules to follow need to be discussed 
and a process design needs to be prepared; 

6.  Neutral facilitation – An independent convenor / facilitator usually works better than one with 
a stake in the outcomes; 

7. Feedback – Report on follow-up to the participants 
8. PP at multiple levels – PP should be organised at all levels where important decisions are 

made, as close to the relevant stakeholders as possible; 
9. Water users’  associations are an option – Sometimes handing over responsibility to the public 

is a better option than just involving the public. 



  Towards an adaptive approach… 

48 

7.2 The adaptive management perspective  

From the perspective of adaptive management, a continuous learning of all stakeholders is 
required. New insights should reach the policy debate quickly, and the socio-technical 
system should have the capacity to adapt to these insights. Thus, there is a general need for 
involving a broad range of stakeholders during various stages of (information management 
in) the policy process.   

The exchange of knowledge is essential for the development of shared and integrated 
knowledge. Knowledge exchange means not only data sharing, but also discussion about 
different perspectives and values. To develop integrated knowledge of complex problems, all 
relevant problem aspects (including uncertainties and assumptions) have to be considered. 
AM furthermore requires knowledge about a range of possible futures (autonomous 
scenarios as well management strategies). This knowledge can be used to develop robust and 
adaptable management strategies in order to actively anticipate these futures.  

It should be realised that not all forms of participation lead to AM. Participatory approaches 
should be carefully designed in order to meet the goals of the stakeholders and the 
requirements of the specific context. The framework for evaluation (in chapter four), the 
overview of tools (in chapter five and Annex one) and the cases (in chapter six) provide 
some assistance in the use of participation tools. Some major points of attention are 
summarised below. 

7.3 Points of attention 

A first point of attention one is that every process has a set of constraints of which the most 
important are the available time and money of both the organisers and the participants. The 
mere existence of the term ‘stakeholder fatigue’  already implies that the willingness of 
stakeholders to spend time is an important factor in this. Furthermore, previous experiences 
with participation and the presence of relevant skills influence which tools are appropriate.   

A second point of attention is that participatory processes may be initiated by governmental 
actors or by researchers. Although this can significantly influence the goals and contents of 
the participatory process, both can be useful. When the process is strongly embedded in a 
policy process, the results will have a more direct influence on decision-making. On the 
other hand, the scope of the process is often limited. Often science-driven participatory 
processes have a broader scope, but are less embedded in decision-making. Furthermore, a 
certain friction might exist between the ‘ research goals’  and the ‘problem solving goals’ . The 
research goals (e.g. testing a specific method) might limit the contribution to solving the 
policy problem.  

Regardless of who takes the initiative, the goals and limitations of the process should always 
be explained to the participants. There should be openness and clarity about the methods that 
are applied. On the other hand processes should not be narrowed down too much in an early 
stage, but should remain flexible and adaptable to the needs that arise during the process. In 
short, a careful trade-off between clarity and flexibility is required. It can be valuable as well 
to involve the participants in designing the process and selecting the tools.  

Finally, there is the moral question to what extent stakeholders may be steered towards a 
certain approach or a certain solution. In this report the exchange of knowledge, adopting 
other perspectives and reframing are seen as essential elements of a participatory process. 
From the perspective of IWRM and AM, gathering integrated knowledge, considering 
uncertainty and change, and developing sustainable, robust and adaptable strategies, provide 
a way forward. However, the question can be raised whether participants should be ‘ forced’  
to adopt these scientific perspectives. The assumption is that all participants can benefit, 
when this perspective is offered in a clear and attractive, but non-forcing way.  
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Annex I : Toolcards 
 

1. Interview  

2. Protocol analysis 

3. Card sorting / hexagon method  

4. Mental mapping / frames analysis   

5. Delphi techniques  

6. Brainbox / electronic meeting 

7. Interactive (Web) GIS  

8. Maps / 3D models 

9. Reframing workshop / Round table conference 

10. Role playing games 

11. Conceptual modelling 

12. System Dynamics Modelling 

13. Decision Support Systems 

14. Agent Based Simulation  

15. Rapid Assessment Techniques 

16. Scenario workshop / development / analysis 

17. Visioning workshop 

18. Backward mapping / back-casting  

19. Numerical Unit Spread Assessment Pedigree (NUSAP) system 

20. Pluralistic fRamework of Integrated uncertainty Management and Risk Analysis 
(PRIMA) 
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1 Interview (Knowledge elicitation techniques) (Bur ton, Shadbolt et al. 
1990; Drafting Group 2002)  

Definition  An interview is a form of conversation in which the interviewer asks questions 
to the interviewee to elicit his/her knowledge on a specific topic. The 
interview can be structured (using previously determined questions) or 
unstructured (questions are not fully specified). 

Goals  The goal of an interview is to elicit knowledge (‘ facts’  or ‘values’) of the 
interviewee, which can be used for many purposes.  

Participation level Consultation / co-thinking 

Type and diversity 
of stakeholders 

This method can be used for all types of stakeholders. The method involves 
one stakeholder at a time. 

Timing Interviews can be applied during all stages of the policy process, e.g. in 
preparation of a group meeting. 

Issues included All issues can be included. 

Communication 
direction / medium 

Two-way face-to-face communication, possibly supported by recording 
equipment. 

Examples of 
application 

The application of interviews is that wide-spread that it does not seem useful 
to describe a specific application. 

Strengths / 
opportunities / 
benefits 

�  Because interviews are so common, interviewers as well as interviewees 
know what to expect. 

Weaknesses / threats 
/ costs 

 

�  The form of the interview and content should be considered carefully. 
Unstructured interviews might be more useful in exploring the ideas of a 
stakeholder, whereas structured interviews might be better for comparison 
of answers between stakeholders;  

�  To prevent losing and misinterpreting information, interviews should be 
recorded; 

�  To keep the interview as objective as possible, questions should be non-
suggestive. 
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2 Protocol analysis (Knowledge elicitation techniques) (Evans 1988; Bur ton, 
Shadbolt et al. 1990) 

Definition  In protocol analysis the subject is asked to solve a problem and to ‘ think 
aloud’  whilst performing the task. The verbalisations are recorded for later 
analysis.    

Goals The goals of protocol analysis are to identify and reflect upon structures and 
patterns in cognitive processes rather than simply looking at the content of the 
outcome of these processes. This way procedural knowledge of the subject is 
explicitly stated. 

Participation level Consultation / co-thinking / co-designing 

Type and diversity 
of stakeholders 

This method can be used for all types of stakeholders. The method involves 
one stakeholder at a time. 

Timing Most useful in early problem framing stages of the policy process. Can also be 
used as preparation for group meetings. 

Issues included Many issues can be included, but they need to be reflected in a specific task 
for the subject. 

Communication 
direction / medium 

Mainly one-way communication, supported by recording equipments and 
sometimes computers to automate the analysis process. 

Examples of 
application 

- 

Strengths / 
opportunities / 
benefits 

�  Protocol analysis may reveal unexpected motivations or ways of thinking, 
by studying how the subject performs a task, which information is taken 
into account and found relevant and how conclusions are drawn from this 
information.   

Weaknesses / threats 
/ costs 

 

�  Certain types of thinking lead to little or no verbal expression, which lead 
to incompleteness of the analysis; 

�  Protocol analysis takes a lot of time and is focussed on a very specific 
topic. 
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3 Card sor ting / hexagon method (Knowledge elicitation techniques) 
(Bur ton, Shadbolt et al. 1990; Hodgson 1992) 

Definition  During card sorting the subject repeatedly sorts a deck of cards, on which 
elements of the analysed system are written, into meaningful piles or clusters. 
Each time the subject has to state on which criterion the sorting is based and 
what categories the resulting piles or clusters represent. Additionally, card 
sorting can be used to reveal hierarchy; by asking the subject to put cards one 
under another to reflect their importance. Hexagonal cards have additional 
clustering options and allow for card sorting as well as conceptual modelling.  

Goals The main goal of card sorting is to elicit knowledge from the subject, which 
can be used for many purposes. The method can be used to bridge the gap 
between the generalist thinking of e.g. decision-makers and the specialism of 
modellers. Furthermore, the method offers opportunities to combine expert 
input, conceptualisation and imagination (Hodgson 1992) 

Participation level Consultation / co-thinking 

Type and diversity 
of stakeholders 

This method can be used for all types of stakeholders. The method involves 
one stakeholder at a time. 

Timing Mainly early problem framing stages of the policy process, can also be used as 
preparation for group meetings 

Issues included All issues can be included. 

Communication 
direction / medium 

Two-way face-to-face communication, supported by cards on which elements 
of the analysed system are written, which can be ordered or clustered. 

Examples of 
application 

Swiss case study of European 5th framework project FIRMA (Pahl-Wostl and 
Hare 2004) (See further under Agent Based Simulation). 

Strengths / 
opportunities / 
benefits 

�  Card sorting is easy in use for both and thus cost- and time-efficient; 
�  The method can also contribute to insight in the criteria people use while 

analysing problems. 

Weaknesses / threats 
/ costs 

�  In this method the relation between the groups of cards is implicit. 
Conceptual modelling could be used to make the relations explicit. 
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4 Mental mapping / frames analysis (Knowledge elicitation techniques) 
(Kolkman, Kok et al. 2005; Kolkman, van der  Veen et al. 2005; Ridder , 
Moster t et al. 2005)  

Definition  A mental map shows how an individual perceives a given situation and  can be 
obtained through specific interview techniques (Ridder, Mostert et al. 2005). 
A mental map can be a conceptual diagram of factors and connections, but can 
for example also consist of information on a geographical map. 

Goals The main goal of mental mapping is to explore individual perceptions of a 
certain issue. Mental maps can reveal gaps in knowledge. The mental maps of 
individual stakeholders can be used for stimulating the awareness of the 
different frames of perception, reflection on these frames and construction of 
new frames and identifying institutional and personal barriers for integration 

Participation level Consultation / co-thinking 

Type and diversity 
of stakeholders 

This method can be used for all types of stakeholders. The method involves 
one stakeholder at a time.  

Timing Early problem framing stages of the policy process, can also be used as 
preparation for group meetings 

Issues included All issues can be included. 

Communication 
direction / medium 

Two-way face-to-face communication, can be supported by maps or small 
cards (e.g. hexagons), which can be ordered.  

Example(s) of 
application 

In the Zwolle barrier case, concerning the improvement of dike ring sections, 
14 stakeholders interviewed and the results were processed into mental maps. 
Disputed elements were identified and a general causal decision explanantion 
model was developed (Kolkman, van der Veen et al. 2005). 

Swiss case study of European 5th framework project FIRMA (Pahl-Wostl and 
Hare 2004) (See further under Agent Based Simulation). 

Strengths / 
opportunities / 
benefits 

�  This method is suitable for eliciting individual perceptions, but less 
suitable for finding ‘ facts’ . 

Weaknesses / threats 
/ costs 

 

�  The representations are static and it is hard to incorporate the time 
dimension;  

�  A mental map is qualitative and arcs indicating positive or negative 
‘ relations’  have only limited meaning;  

�  Comparison of mental maps demands the same ‘coding’ ; 
�  It is disputable whether individual mental models (e.g. by experts & lay 

persons) can be mixed into one representation of the system;  
�  Skilled social scientist might be necessary to conduct the mapping. 
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5 Delphi techniques (Brainstorming tools) (Hess and K ing 2002; Oliver 
2002; de Wit 2005). 

Definition  Delphi surveys are designed to address complex issues by synthesising expert 
judgment. Through structured, written communication, (expert) panellists are 
asked to answer to a series of questions (Hess and King 2002). 

Goals The main goal is to mobilise the accumulated experience of a large number of 
experts into high quality information.  

Participation level Co-thinking / Co-designing 

Type and diversity 
of stakeholders 

Usually only experts in a certain domain participate. 

Timing The tool can be applied in the preparation of innovation oriented projects.   

Issues included The tool has been mainly applied for research of technological nature, but can 
also be applied for environmental assessment (Richey, Horner et al. 1985; 
Richey, Mar et al. 1985).  

Communication 
direction / medium 

Communication between experts and ‘elicitor’  (person-to-person) is either 
written or electronic. 

Examples of 
application 

Use of Delphi survey for identifying key species to be focused on during 
planning efforts by conservation biologists (Hess and King 2002)  

Identification of vegetation condition indicators within the context of 
biodiversity conservation (Oliver 2002) 

Environmental initiative prioritisation with Delphi (Gokhale 2001)  

Strengths / 
opportunities / 
benefits 

�  The method is appropriate for problems in which detailed empirical data 
are lacking, uncertainty is large, and the primary source of information is 
informed judgment; 

�  The tool can be used to identification and prioritisation purposes (e.g. of  
technological trends, environmental indicators or innovative projects);  

�  The tool can be used for prioritisation of (innovative) projects 
(environmental or technological); 

�  The experts have some time to think about the questions and to gain 
information; 

�  There is flexibility to change the focus in subsequent survey rounds.  

Weaknesses / threats 
/ costs 

 

�  The societal desirability and possible negative side-effects might not be 
sufficiently considered. Furthermore, innovative ideas might not receive 
enough attention because of the consensus-oriented approach. 

�  Delphi techniques require technical support from computers, internet / 
email or regular mail; 

�  Delphi surveys are labour-intensive and demand a lot of time and 
knowledge from the experts; 

�  To obtain a good response rate, the organising party has to communicate a 
lot with the selected experts (by reminders, internet, phone calls etc.). 
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6 Brainbox / Electronic meeting (Brainstorming tools) (Drafting Group 
2002) 

Definition  A method in which IT supports a group of participants in the brainstorming 
process by regulating information flows. Everybody can at the same time give 
input/opinions/ideas (anonymous) and react on each others remarks. This 
interactive setting can also be used for decision-making (called a Group 
Decision Room).  

Goals The goal is to collect information fast, with the possibility to give anonymous 
input. 

Participation level Co-thinking / Co-designing 

Type and diversity 
of stakeholders 

All types of stakeholders can participate in an electronic brainstorming 
meeting. The maximum size of the group is dependent on the capacity of the 
interactive setting.  

Timing Brainstorming can be useful in many stages of the policy process, but 
particularly in generating alternatives. 

Issues included In a brainstorm all issues can be included, but one at a time. 

Communication 
direction / medium 

A group of participants communicates through an interactive computer 
network according to rules that structures the process. The software should 
have the following possibilities: brainstorming, ranking/clustering of ideas, 
prioritizing or voting and discussion. 

Examples of 
application 

- 

Strengths / 
opportunities / 
benefits 

�  The possibility to give anonymous input decreases strategic behavior; 
�  A lot of information can be generated and exchanged in a short term; 
�  Brainstorming in front of the computer can be combined with discussion 

around the table.  
�  Suitable for both diverging and converging, for large groups with varying 

backgrounds, complex matters and settled habits of communication. 

Weaknesses / threats 
/ costs 

 

�  The right equipment and an experienced facilitator are essential;  
�  An oral plenary session is necessary to evaluate, make agreements on 

follow-up. 
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7 Interactive (Web) GIS (Spatial visualisation tools) (Al-Kodmany 1999; 
Drafting Group 2002; Ridder , Moster t et al. 2005) 

Definition  A GIS is capable of translating complex spatial information into a simple 
visual language that everyone can understand.  

Goals The main goal of a GIS is to visualise and communicate several types of 
information and explore spatial patterns and correlations. Besides geo-
information, public knowledge perceptions and comments can be collected 
and communicated. 

Participation level Consultation / Co-thinking / Co-designing  

Type and diversity 
of stakeholders 

All types of stakeholders can benefit from the visualisation that a GIS can 
make. Building, using and maintaining however requires (specialised) skills. 

Timing GISs can be useful in all stages of the policy process.  

Issues included Discussion about all issues that involve spatially distributed information can 
be supported by the use of GIS. 

Communication 
direction / medium 

GISs are computer-based systems, special software packages are available. 
GISs can be used: 

�  to support the discussion at workshops (by displaying information that is 
required at a certain moment, using computer and beamer);  

�  to visualise geo-information in reports, presentations etc;  
�  by individual users on the web;  
�  by a community, which could build and maintain a GIS system 

themselves.  

Often a third party (e.g. university or private firm) provides the data, software 
and analysis, but there are also situation in which a community is supported by 
a third party in building a GIS and learning how to use and maintain the 
system. 

Examples of 
application 

Planning and design of a neighbourhood in the community of Pilsen, USA, 
using a GIS and an artist for visualisation (Al-Kodmany 2000). 

Strengths / 
opportunities / 
benefits 

�  Field pictures and local facts can be included to bridge the gap between 
experts and local people;   

Weaknesses / threats 
/ costs 

 

�  There are substantial costs connected to developing a GIS, in particular 
when additional data needs to be gathered; 

�  GISs can only represent infomration that is built in. To be sure the right 
information is included GISs should be developed in a participatory 
manner. They should also be flexible to include new information 
(although this takes additional time and effort);  

�  Community operated GISs require serious commitment and many skills 
of a community (and still a lot of training by third parties). When trained 
people leave the community, significant knowledge gaps can arise; 

�  The processing of large amounts of information requires sufficient 
computer capacity (in place at the workshop). 
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8 Maps / 3D models (Spatial visualisation tools) (Rambaldi, Bugna et al. 
2002; Car ton and Enser ink 2005; Ridder , Moster t et al. 2005)  

Definition  Maps and 3D models form a model of reality and can serve as a visual 
language in discussions.   

Goals Maps are useful instruments in clarifying and communicating knowledge on 
spatial systems and in providing a common perspective (e.g. identifying 
spatial phenomena, specifying spatial issues and mechanisms, synthesising 
arguments and designs, consolidating findings, views, options and decisions 
and providing identity to stakeholders). 

Participation level Consultation / Co-thinking / Co-designing 

Type and diversity 
of stakeholders 

Decision-makers, policy-makers, water managers, experts and NGOs can 
participate, but in developing 3D models (and local maps) the focus is often 
on involving people with local knowledge.   

Timing Maps and 3D models can be useful in all stages of the policy process. 

Issues included Discussion about all issues that involve spatially distributed information can 
be supported by the use of maps and 3D models. 

Communication 
direction / medium 

Maps are 2D representations of certain aspects of reality, which can be 
captured on paper. 3D models better represent reality by adding a third 
dimension. An empty scaled relief model needs to be prepared before the 
meeting. Maps and 3D models can be developed by a group of participants at 
a group meeting using markers, paint, notes etc.  Maps are also frequently 
used in one or two way communication, in reports etc. 

Examples of 
application 

Interactive constructing of water opportunity maps in the Dutch water board 
Delfland in cooperation with municipalities (Carton and Enserink 2005) 

Participatory development of a 3D scaled relied models (and use of GIS and 
maps) to resolve conflicts about the territory of different (indigenous) 
communities in the Cordillera, Philipines (Rambaldi, Bugna et al. 2002). 

Strengths / 
opportunities / 
benefits 

�  Maps and 3D models are easily understood, regardless of differences in 
language, education or culture; 

�  They can be easily linked to a GIS; 
�  Local knowledge can be easily incorporated; 
�  Participatory 3D modelling makes information not only visible, but also 

tangible. 

Weaknesses / threats 
/ costs 

 

�  The methods require skilled facilitation, sufficient spatial initial 
information, time for developing a clear and understandable legend, and 
sufficient space to develop and store the maps / models; 

�  Because a map is not a natural way of seeing things, it is often not easily 
read or even misleading. Thus, it is often necessary to explain how to read 
a map (scale, legend, etc.) and to critically review whether elements could 
be misleading; 

�  Maps may create confusion and give rise to controversy, e.g. when used 
strategically. 

 



  Annex 1: Toolcards 

10 

 

9 Reframing workshop / Round table conference (Framing tools) (Ridder , 
Moster t et al. 2005)  

Definition  The Round table conference and Reframing workshop allow for participants to 
explain and share their problem perception and to learn about others’  
viewpoints and constraints. Using a different analytical framework for 
structuring the problem (‘ reframing’) may change the way participants 
perceive the problem. 

Goals The goals of the workshops are to share and understand viewpoints, and 
constraints and to reach convergence in problem perception. This might lead 
to the development of solutions that would otherwise not be considered. 

Participation level Co-thinking / co - designing 

Type and diversity 
of stakeholders 

Decision-makers, policy-makers, water managers, experts and NGOs can 
participate. 

Timing Mainly useful in the early problem framing stages of the policy process, but 
also useful for reaching consensus / obtaining support in later stages.  

Issues included All issues can be included. 

Communication 
direction / medium 

This method includes group communication. There should be an open 
atmosphere where participants feel free to express their knowledge. Generated 
ideas can be written down on notes, cards or flipchart sheets. Other tools like 
models, maps and scenario’s can be used to support the workshop.  

Examples of 
application 

In Warsaw, Poland, a Round Table on transportation issues has been 
conducted, including three rounds of meetings (See 
http://www.icsc.ca/project_completed.html#warsaw). 

Group discussion in which a group of researchers simulates the behaviour of 
multiple stakeholders in the management of a National Park in Ecuador. 
Different (conflicting) frames and changes in frames have been made visible 
(Dewulf, Craps et al. 2005)  

Strengths / 
opportunities / 
benefits 

�  Can create insight in different perspectives (divergence) as well as  shared 
aspects (convergence); 

�  Can change individual problem framing based on more information   

Weaknesses / threats 
/ costs 

 

�  Needs skilled facilitator; 
�  In some cases it is hard to create convergence of problem perceptions. 
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10 Role playing games (Framing tools) (Ubbels and Verhallen 2000; Pahl-
Wostl and Hare 2004; Bots, van Bueren et al. 2005; de Wit 2005; Hooj ier  
and de Bruin 2005) 

Definition  The participants of a Role Playing Game (RPG) simulate the behaviour of 
actors in a situation that could occur in reality.   

Goals The main goal of a RPG is often let participants explore a certain situation 
from another perspective. This way, participants can learn about the multiple 
existing points of view and about the possible behaviour of other actors. This 
is in particular useful when dealing with unstructured problems .  

Participation level Co-thinking / Co – designing 

Type and diversity 
of stakeholders 

This method can be used for all types of stakeholders. Games can be designed 
for varying group sizes. 

Timing RPGs are particularly useful in the early stages of the policy process, although 
they can for example also be used to support negotiations about the selection 
of alternative strategies. 

Issues included All issues can be included in the preparation of the game. The openness of 
games to issues that arise during the game varies. 

Communication 
direction / medium 

Multiple way face-to-face communication. The rules of the game provide a 
structure for the interaction of the participants. Games can be supported by 
computer tools, game boards etc. Simulation games can also be performed in 
an ‘aquarium-setting’ , in which the relevant stakeholders observe other 
participants (e.g. students) that play the game. This allows the stakeholders to 
critically reflect on their positions, in particular in case of personal conflicts. 

Examples of 
application 

Swiss case study of European 5th framework project FIRMA (Pahl-Wostl and 
Hare 2004; de Wit 2005): a role playing board game was developed based on 
an Agent Based Model and each actor was to play the role of another actor 
(See further under Agent Based Simulation). 

STORM (Simulation Tools for River and Floodplain Management) is a 
simulation game in which stakeholders represent other stakeholders in the 
policy debate (negotiation & cooperation). The effects of decisions are 
immediately simulated by a computer tool (Hoojier and de Bruin 2005).  

DUBES-project for sustainable decision-making in urban renewal processes 
(Bots, van Bueren et al. 2005). In the simulation game stakeholders are 
requested to draw up a plan for the sustainable urban renewal of a 
neighbourhood. The stakeholder negotiations are facilitated by game 
participants designated as process managers, and supported by a computer tool 
(MEDIA).  

Strengths / 
opportunities / 
benefits 

�  Games provide the opportunity to explore the reaction of stakeholders to 
proposed management strategies in an artificial behavioural context. It is 
also possible to create support for management strategies in successive 
simulation rounds .  

�  The technique offers possibilities for sharing perspectives (by playing the 
role of somebody else) and for discovering how actions of an actor affect 
and interact with others (Pahl-Wostl and Hare 2004; de Wit 2005). 

�  Creates overview of interests and opinions, generates cross-disciplinary 
discussions (Bots, van Bueren et al. 2005) 

Weaknesses / threats 
/ costs 

�  The preparation of simulation games requires a lot of time and effort.  
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11 Conceptual modelling (Group modelling) (Bossel 1994; Kolkman 2001; 
Sendzimir  and Magnuszewski 2005) 

Definition  In a conceptual modelling exercise, relevant factors (concerning a certain 
issue) and the relations between these factors are identified and visualised in a 
group setting. A positive causal relation can fir example be indicated with a 
‘+’  sign and a negative causal relation with a ‘ -‘  sign.. The identification of 
causal loops, which can be either reinforcing or balancing, is an important 
activity.   

Goals The main goal of conceptual group modelling is to create a shared view of 
how the important elements of the system of interest interact.  

Participation level Co-thinking / Co – designing 

Type and diversity 
of stakeholders 

All types of stakeholders can be included in the development of a conceptual 
model. Large groups can be split up to develop sub-models.  

Timing Conceptual modelling can be used in the early stages of the policy cycle, to 
converge the still divergent perceptions of relevant system behaviour. A 
shared conceptual model might be developed by combining individual mental 
models and might be the basis for a quantitative (e.g. system dynamics) 
model.  

Issues included One conceptual model can include a wide range of issues.  

Communication 
direction / medium 

The model is developed in a group meeting. The discussion and the modelling 
is supported by one or more facilitators / modellers. The modelling is 
visualised by drawing or moving post-its on a flip-over or white board, or by 
projecting computer images using special software.    

Examples of 
application 

Facilitating public understanding of water management options in Las Vegas, 
Nevada (Stave 2003) 

Swiss case study of European 5th framework project FIRMA (Pahl-Wostl and 
Hare 2004) (See further under Agent Based Simulation). 

Conceptual models used as tool for interdisciplinary communication between 
ecologists and social scientists (Heemskerk, Wilson et al. 2003) 

Strengths / 
opportunities / 
benefits 

�  A shared view of how the important elements of the system of interest 
interact can be created; 

�  Relevant system indicators can be identified; 

Weaknesses / threats 
/ costs 

 

�  A skilled facilitator is required as well as some stakeholder time;  
�  Although stakeholders decide, the facilitator/modeller influences model 

development by suggesting, steering and helping; 
�  Differences in perceptions cannot be captured in one model; 
�  Cognitive challenges: information from stakeholders is biased, e.g. by 

education, status, memory, poor information processing  
�  Group challenges: problems can by caused mixing of cognitive tasks 

(production and evaluation of information), ‘groupthink’  (lack of critical 
reflection), social construction &  fragmented consideration of problems 
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12 System Dynamics Modelling (Group modelling) (Ford 1999; Vennix 1999; 
Stave 2003; van den Belt 2004; Videira, Antunes et al. 2004) 

Definition  In a system dynamic group modelling exercise a model of the relevant system 
is built-up of stocks, flows, sources/sinks and converters / auxiliary variables. 
Feedback loops are of major importance. The main difference with conceptual 
modelling is that system dynamic models can be quantified and the changes of 
stocks over time can be assessed. Stakeholders often participate in the 
development of the qualitative model and in the simulation of the finished 
quantitative model. 

Goals System dynamic models can help to communicate information about the 
structure of the (complex) systems and system behaviour in time, and show 
stakeholders the consequences of different actions. This way, consensus is 
developed in simultaneously with the model. 

Participation level Co-thinking / Co – designing 

Type and diversity 
of stakeholders 

All types of stakeholders can be included in the development of the model. 
Large groups can be split up to develop sub-models. Experts sometimes detail 
the group model, present it again to the stakeholder and correct it based on 
their comments. 

Timing Most useful in early problem framing stages of the policy process. 

Issues included One system dynamics model can include a wide range of issues. 

Communication 
direction / medium 

The model is developed in a group meeting. The discussion and the modelling 
is supported by one or more facilitators / modellers. The modelling is 
visualised by drawing or moving post-its on a flip-over or white board, or by 
projecting computer images using special software.    

Examples of 
application 

Mediated modelling to support participation in water resources planning and 
management in the Guadiana basin, Portugal (Videira, Antunes et al. 2004) 

‘Decision support for water Watershed management in the Upper Fox River 
Basin, Wisconsin, USA’  and ‘Facilitating collaborative learning aming 
residents of the San Antonio Watershed, Texas, USA’ (van den Belt 2004) 

Facilitating public understanding of water management options in Las Vegas, 
Nevada (Stave 2003) 

Strengths / 
opportunities / 
benefits 

�  Useful to predict complex, interdependent system behaviour and identify 
relevant factors: indicators and leverage points; 

�  Ability to run model simulations in an interactive setting allows direct 
evaluation and comparison of proposed policies; 

�  Stimulates discussion and consensus building.  

Weaknesses / threats 
/ costs 

 

�  A skilled facilitator is required as well as a lot of stakeholder time;  
�  Although stakeholders decide, the facilitator/modeller influences model 

development by suggesting, steering and helping; 
�  Model building might be to difficult for stakeholders;  
�  Differences in perceptions of system behaviour cannot be captured in one 

system dynamics model; 
�  Quantification of the model might not be necessary or even dangerously 

misleading; 
�  It is hard to change a developed model structure. 
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13 Decision Suppor t Systems (Group modelling) (Ubbels and Verhallen 
2000; Pereira and Corral Quintana 2002; Hooj ier  and de Bruin 2005)  

Definition  A Decision Support System (DSS) is a computer-based system that helps the 
user in the search for actions to solve complex problems through direct 
interaction with data and analytical models. A DSS is flexible and easy in use 
and can be used during all stages of the decision-making process. A DSS is 
either developed for operational management or for strategic policy decisions. 
The interaction with the users / stakeholders can take place during 
development and simulation. 

Goals The main goal of a DSS is to predict the effects of management decisions (e.g. 
dike hightening) on defined indicators (e.g. water level, costs etc.). 

Participation level Co-thinking / Co – designing 

Type and diversity 
of stakeholders 

DSSs can be developed for a variety of users, including decision-makers, 
policy makers, experts, NGOs and the public. The intended user group 
determines the characteristics of the DSS. 

Timing Can be applied during all stages of the policy process, but are particularly 
useful in the generation, evaluation and selection of  alternatives. 

Issues included All issues can be included. However there is a limitation to the number of 
issues included in one DSS, because a DSS has to remain simple, and quick 
and easy in use (also dependent on the user). 

Communication 
direction / medium 

DSSs are developed by experts / modellers, usually after (or during) 
discussion with the intended user(s). The simulation of DSSs can be done by 
individual users (sometimes through the Internet) or in group meetings (e.g. 
supported by a game). Sometimes DSSs can be adapted by the user (e.g. to 
add measures, weigh criteria etc.)     

Examples of 
application 

The Planning Kit, which allows policy makers, engineers, inhabitants and 
local authorities to select a combination of measures to safely facilitate certain 
peak discharges on the Dutch Rhine branches and to see the effects on water 
levels and other indicators (van Schijndel 2005). 

STORM-Rhine was developed to simulate river and floodplain management 
issues in the Dutch and German Rhine and supports discussion through a 
simulation game in which stakeholders represent other stakeholders with 
different interests (Hoojier and de Bruin 2005). 

Strengths / 
opportunities / 
benefits 

�  DSSs are often easy and fast in use and can be used to predict the effects 
of management actions in short time and present the results in an 
attractive way.  

Weaknesses / threats 
/ costs 

 

�  DSSs often lack a representation of uncertainty and are often  limited in 
scope (little consideration of driving forces / pressures / impacts);   

�  It is still a challenge to include social and institutional aspects and to 
develop DSSs that account for a diversity of actors, perspectives, 
languages etc; 

�  It is difficult to involve non-experts in model-building. 
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14 Rapid Assessment Techniques (Group modelling) (Slinger  and de 
Schutter  2002) 

Definition  Rapid assessment techniques (RAT) facilitate interaction between 
stakeholders and allow formulation of policy problems and analysis of 
problems, goals, criteria, possible solutions and evaluation of the solutions 
against criteria in an efficient and concise way. 

Goals The main goal is to structure complex problems and explore possible 
solutions.   

Participation level Co-thinking / Co – designing 

Type and diversity 
of stakeholders 

All types of stakeholders can be included in the assessment.  

Timing Useful in early problem framing stages of the policy process. 

Issues included All issues can be included. Because the modelling is often qualitative  

Communication 
direction / medium 

RATs can be applied in a group of stakeholders. The group comes up with the 
information needed and the information is recorded in the tool. Stakeholders 
can be included in different parts of the model development, e.g. in discussing 
problems, goals or strategies or in discussion the relation between variables. 
Other participatory tools can be used for this purpose. The obtained 
information is recorded and structured and elaborated by modellers. Semi-
quantification of relations (e.g. using the cross impact-model) allows for a 
simple form of simulation of system behaviour in time. When the model is 
finished, it can be run by individual stakeholders or in a group setting.  

Examples of 
application 

Rapid Assessment (computer) Program applied to explore alternatives to solve 
ecologic and water management bottlenecks in the Dutch Southwest river 
delta (Slinger and de Schutter 2002) 

Strengths / 
opportunities / 
benefits 

�  RATs allow a fast and easy structuring of problems and possible solutions 
and offer some insight the relations between them; 

�  An integrated view on the problems and solutions can be developed, 
including all sorts of information ;  

Weaknesses / threats 
/ costs 

 

�  The predefined way of structuring the issue might not correspond to the 
way stakeholders perceive the issue; 

�  The simple qualitative relations might not predict complex system 
behaviour sufficiently to asses strategies. 
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15 Agent Based Simulation (Group modelling) (Epstein 1999; Hare and 
Deadman 2004; Pahl-Wostl and Hare 2004) 

Definition  An agent based simulation (ABS) is a model simulating the behaviour of 
agents (which can be actors) that operate and interact using predefined rules. 
The participation of actors can take place during several activities: A) 
presenting results / getting comments, B) use of model, C) building and use, 
D) analysis actor network & use.  

Goals ABS offers opportunities to analyse how the rules of individual behaviour 
constitute macroscopic regularities.  

A distinction can be made between agent based models (ABMs) and Multi 
Actor Systems (MASs). MASs are models of small groups of complex agents 
and are in particular useful for simulation of negotiation, bargaining and 
planning, whereas ABMs include more simple agents in large scale problems 
like resource distribution.  

Participation level Co-thinking / Co-designing / Co-decision-making 

Type and diversity 
of stakeholders 

All types of stakeholders can learn from or be included in ABS and various 
groups sizes can be involved. 

Timing The different forms of ABS can be applied during all stages of the policy 
process. For example, ABS can be used for actor analysis in the early stages of 
the policy process, or for bargaining about alternatives in the later stages. 

Issues included ABS is mainly about behaviour of actors and social interactions. However, 
particularly in ABM the interactions with the environment also play a large 
role. This environment can include various aspects, but cannot become very 
complex. 

Communication 
direction / medium 

ABS can be used as representational devices, role playing games, simulation 
models, internet games or negotiation support. Depending on the use of the 
ABS two-way or group communication is required in development or 
simulation. 

Examples of 
application 

Swiss case study of European 5th framework project FIRMA (Pahl-Wostl and 
Hare 2004). After elicitation of mental models, using the hexagon technique 
and card sorting techniques, an ABM structure was developed. Subsequently a 
role play and a computer model were developed, both contributing to the 
development of new management strategies for a water supply in a Swiss city. 
Other FIRMA case studies involving ABS concern drought in the Thames 
area, pesticides in the Orb area, gravel extraction in the Meuse area and a 
general simulation model of negotiation. 

Strengths / 
opportunities / 
benefits 

Because the actors are involved in model building, the model captures issues 
that are of relevance to the actors involved. Moreover the actors and their 
perceptions and are included themselves, which offers the opportunity to 
represent and reflect upon their own and others’  goals, beliefs and 
perspectives. 

Weaknesses / threats 
/ costs 

 

�  Hard to verify / validate 
�  Scale differences between the space model and environmental model 

might occur 
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16 Scenar io workshop / development / analysis (van Rooy and Clewits 2000; 
Hatzilacou, Kallis et al. 2004; van der  Sluijs, Janssen et al. 2004; de Wit 
2005; van Notten, Sleegers et al. 2005) (Future-or iented tools) 

Definition  Scenario development is a future-oriented tool aimed at learning about 
possible or desirable futures, by developing perspectives on the situation of a 
specific system in a certain future year. Scenario thinking can be a 
combination of brainstorming, structuring, story development and writing .  
The basic idea is to shift from the question what will happen to the question 
what to do if it did happen.  

Goals Exploring possible future developments (trends and discontinuities) and how 
to deal with the uncertain future in management strategies.   

Participation level Co-thinking / Co-designing 

Type and diversity 
of stakeholders 

Decision-makers, policy-makers, water managers, experts and NGOs can 
participate.  

Timing Useful in early problem framing stages of the policy process, but also in 
evaluation of alternatives. 

Issues included Scenarios can include a variety of issues, but need to be internally consistent. 
To cover a large part of the range of possible future, many scenarios can be 
developed.  Scenarios can include qualitative and quantitative elements. 

Communication 
direction / medium 

Scenario development can be done individually, in teams or in group 
meetings. Developed scenarios are often used in modelling. 

Examples of 
application 

The IRMA-SPONGE project, in which robust flood management strategies for 
the Rhine and Meuse basins were developed, developed several perspectives 
on management strategies and autonomous development and included them 
DSS simulation. 

Scenario workshop as a tool for sustainable water resource governance: the 
case of the island of Naxos, Greece (included visioning workshop) 
(Hatzilacou, Kallis et al. 2004; de Wit 2005) 

Strengths / 
opportunities / 
benefits 

�  New ideas can be explored and insight in the future system behaviour can 
be gained by all participants; 

�  Management strategies can be tested against scenarios for autonomous 
developments, which provides the opportunity to select robust strategies.  

Weaknesses / threats 
/ costs 

 

�  Scenario development and creating support for scenarios can take 
considerable time; 

�  Generated insights are often not used in the policy process. Normative 
futures developed with back-casting techniques could be more interesting 
to decision-makers than the desired futures developed with forecasting ; 

�  It is not possible to state the probability of occurrence of scenarios. The 
question whether scenarios should represent more likely or more unlikely 
perceived futures requires careful consideration;  

�  Although history points out the importance of discontinuous change, most 
scenario development includes only (projected) trends.  
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17 Visioning workshop (Kallis, Videira et al. 2004; de Wit 2005) (Future-
or iented tools) 

Definition  In a Visioning Vorkshop (VW) participants articulate, deliberate and finally 
agree on a desired vision about the future of the examined system. In addition 
participants generate rank and design the implementation of ideas for its 
realisation. 

Goals The main goal of a VW is to agree on the desired future situation of the 
examined system.  

Participation level Co-thinking / Co-designing 

Type and diversity 
of stakeholders 

Decision-makers, policy-makers, water managers, experts and NGOs can 
participate. 

Timing Useful in early problem framing / scoping stages of the policy process. 

Issues included Visions can include a variety of aspects, dependent on the management 
problem and on the aspect that are perceived as important. 

Communication 
direction / medium 

Visioning is typically done in group meetings with a facilitator using basic 
visualisation equipment (whiteboard/flipover). 

Examples of 
application 

VW to develop a vision for the situation in 2020 regarding water and its 
sustainable management at the island of Naxos, Greece (part of scenario 
workshop) (Hatzilacou, Kallis et al. 2004)  

Strengths / 
opportunities / 
benefits 

�  Visioning allows stakeholders to be liberated from the ‘burden’  of present 
individual and organisational interests. This way visioning decreases 
strategic behaviour; 

�  New ideas can be developed that are supported by the group of 
participants and can give direction to policy development. 

Weaknesses / threats 
/ costs 

 

�  There are no mechanisms established for conflict resolution, selection of 
alternative visions (when developed in sub-groups) etc.; 

�  Time for clarification, in-depth analysis, developing technical and 
scientific knowledge etc. is limited. 

�  A vision does not include a description of the current situation and of the 
steps to reach the desired situation (problem analysis and for example 
back-casting might be needed additionally);  

�  An attractive idea / concept can constitute a strong vision. However, to be 
able to evaluate whether a vision has been or can be achieved, goals that 
are specific, measurable, acceptable, feasible and constrained in time need 
to stated (and there is often no time for this at a VW) ; 

�  Because of the general statement of a vision, VWs often lack in follow-up 
(this also depends on the extent to which a VW is embedded in the 
decision-making process and to the selection of participants). 

 



  Annex 1: Toolcards 

19 

 

18 Backward mapping / Back-casting (van Rooy and Clewits 2000; de Wit 
2005) (Future-or iented tools) 

Definition  Back-casting is a special form of scenario development in which the steps 
necessary to reach an attractive situation in a certain future year (vision) are 
reconstructed by reasoning backwards in time to the present situation. 

Goals Back-casting can be used to explore how a desired future situation can be 
realised. By reconstructing the necessary changes in policy, behaviour, 
patterns and systems, insight is developed in possible development paths, 
threats and opportunities. 

Participation level Co-thinking / Co-designing 

Type and diversity 
of stakeholders 

Decision-makers, policy-makers, water managers, experts and NGOs can 
participate. 

Timing Useful in early problem framing stages of the policy process (after a common 
vision has been developed). 

Issues included All issues included in the vision should be included in the back-casting. 

Communication 
direction / medium  

Back-casting can be done in a group setting using a facilitator and a flipover / 
whiteboard. 

Examples of 
application 

The Dutch National Dialogue of the Climate OptiOns for the Long-Term 
(COOL) project applied interactive back-casting with stakeholder form 
different sectors to identify pathways and obstacles to reach a reduction of 
greenhouse gas of 80% in 2050 ((Hisschemöller, van de Kerkhof et al. 2002; 
Tuinstra, M. et al. 2002) at www.wau.nl/cool) 

Strengths / 
opportunities / 
benefits 

�  The method contributes to development of a shared perspective on the 
future, including the required changes to realise the desired scenario;  

�  Back-casting allows making the activities required to achieve a certain 
vision concrete. 

Weaknesses / threats 
/ costs 

 

�  Bask-casting might lead to the conclusion that a vision is unfeasible; 
�  To be able to develop strategies, additional information or modelling 

might be needed (e.g. considering various scenarios for autonomous 
developments). 
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19 NUSAP (Uncer tainty analysis tools) (van der  Sluij s, Janssen et al. 2004; 
Craye, Funtowitz et al. 2005; van der  Sluijs, Craye et al. 2005) 

Definition  The Numerical Unit Spread Assessment Pedigree (NUSAP) system for 
multidimensional uncertainty assessment is aimed at providing an analysis and 
diagnosis of uncertainty in science for policy. It captures both qualitative and 
quantitative dimensions of uncertainty and enables to displays these in a 
standardised and self-explanatory way. The NUSAP Pedigree assessment can 
be applied in deliberative setting. 

Goals The main goal of NUSAP is to structure the critical appraisal of the 
knowledge base behind quantitative policy relevant scientific information. 
Uncertainties are identified and prioritised according to quantitative and 
qualitative insights in the limitations of knowledge. 

Participation level Co-thinking / Co-designing 

Type and diversity 
of stakeholders 

(Uncertainty) Experts, decision-makers, policy-makers, water managers and 
NGOs can participate. 

Timing Useful in early problem framing stages of the policy process. 

Issues included Uncertainty from many sources (insufficient knowledge base, differences in 
problem framing, inadequate institutional arrangements etc.) 

Communication 
direction / medium 

NUSAP can involve many activities. Dependent on the issue in study it starts 
with document analysis, interviews and/or critical review. A workshop, 
including moderated group discussion focused on assumptions and 
uncertainties, can be organised to facilitate interaction between experts and 
stakeholders (e.g. in a panel). Scoring cards might be needed for scoring the 
uncertainties. Resources like diagram-makers and questionnaires are freely 
available at www.nusap.net 

Examples of 
application 

A NUSAP/Pedigree assessment workshop has been organised to support 
deliberations on uncertainties in the controversy over the Antwerp waste 
incinerator (Craye, Funtowitz et al. 2005) 

The NUSAP-method has been applied to cases in which experts participated: a 
case of NOx, SO2 and NH3 emissions in the Netherlands, the complex TIMER 
energy model used for the 2001 gas emission scenario’s of the IPCC and the 
model chain that calculates environmental indicators for the Dutch National 
Environmental Outlook (van der Sluijs, Craye et al. 2005).  

Strengths / 
opportunities / 
benefits 

�  NUSAP promotes to make explicit and reflect upon qualitative and 
quantitative dimensions of uncertainty and enables communication;  

�  NUSAP enables the delivery of policy-relevant quantitative information 
together with essential warnings on its limitations and pitfalls; 

�  NUSAP allows for identification of required research; 
�  NUSAP is flexible in use and can be applied in different levels of detail; 
�  Including societal dimensions of uncertainty promotes reflexivity and 

social learning. 

Weaknesses / threats 
/ costs 

 

�  The NUSAP method is relatively new: a system of quality assurance or 
settled guidelines for good practice do not yet exist;  

�  The Pedigree assessment (by experts) is to some extent subjective; 
�  The method can take considerable time and effort and is only useful when 

uncertainties and assumptions play an important role in a certain issue.   
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20 PRIMA (Uncer tainty analysis tools) (van Asselt 2000; van der  Sluij s, 
Janssen et al. 2004) 

Definition  The Pluralistic fRamework of Integrated uncertainty Management and Risk 
Analysis (PRIMA) structures the process of uncertainty management. The 
approach is based on the idea that uncertainty legitimates different 
perspectives on policy issues and that, as a consequence, uncertainty 
management should take these perspectives into account. In the iterative and 
cyclical approach, many participatory tools can be applied, including 
brainstorming, ranking, interviews, role playing games and scenario analysis.  

Goals The central goal is to determine the most policy relevant uncertainties in 
complex problem areas and to reflect on these uncertainties from multiple 
perspectives to develop perspective-based future ‘ routes’ . These ‘ routes’  can 
be used for systematic assessment of  robust strategies and potential risks.    

Participation level Co-thinking / Co-designing 

Type and diversity 
of stakeholders 

(Uncertainty) Experts, decision-makers, policy-makers, water managers and 
NGOs can participate (Different perspectives are required). 

Timing Useful in early problem framing stages of the policy process. 

Issues included Uncertainty and perspectives (in any complex problem area) 

Communication 
direction / medium 

The communication direction and medium differs strongly between the 
various possible tools that can be applied within the PRIMA framework.  

Examples of 
application 

PRIMA was used a basis for selected model experiments in the study of 
integrated water management strategies for the Rhine and Meuse basin (van 
Asselt, Middelkoop et al. 2001) 

Strengths / 
opportunities / 
benefits 

�  The main strength is to see pluralism not as part of the problem, but as 
part of the solution; 

�  Multiple perspective provide better knowledge about (normative) 
uncertainty in policy areas and about robust stratgies; 

�  When applied in group setting, ‘ team-building’  can occur. 

Weaknesses / threats 
/ costs 

 

�  PRIMA provides a concept, but not a recipe for good practice; 
�  The development of perspectives is to a certain degree subjective. For 

example, the stereotype perspectives from cultural theory have been used 
previously. This theory has been criticised for their oversimplification and 
static nature.  

 


