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Abstract 
Water management problems are often 
complex and unstructured, because 
knowledge is uncertain and stakeholders’ 
perceptions diverge. Dealing with these 
problems requires that stakeholders first reach 
an agreement about a valid problem-solution 
formulation. The initiation of an interactive or 
participatory process may contribute to this 
process of problem structuring. To get insight 
in problem structuring, we investigated a case 
study in the Dutch Delta. The case study 
shows that strategic and cognitive learning and 
two different types of knowledge – scientific 
and stakeholder knowledge – contribute to the 
development of an agreement about a valid 
formulation of a problem and its solution.    
 
Introduction 
Water problems are embedded in a complex 
social and natural environment. In the physical 
system various elements are interrelated with 
each other. This physical system affects 
various uses and users and is governed at 
multi-levels. Dealing with these problems is not 
just a knowledge problem. It is a problem of 
disagreement and ambiguity too. Dealing with 
unstructured problems requires the adoption of 
a process management approach. Interaction 
and divergence of problem perceptions are 
central concepts in this approach. However, 
too much focus on the process may also result 
in ‘negotiated nonsense’ (De Bruijn et al. 
2002). Therefore, it is important to get more 
insight in the formulation of a problem-solution 
in participatory processes. This contribution 
focuses on two aspects of participatory 
processes: stakeholders’ perceptions and 
knowledge. Literature about problem 
structuring, process- and network 
management is reflected upon experiences 
derived from the case study ‘Fundamental 
discussion about freshwater supply for 
agriculture on Tholen & St. Philipsland’.  
 
Theoretical framework 
A problem arises if a gap exists between a 
normative standard and a factual situation.  
 
Therefore, a problem is a social construct and 
not an objective given. Problems are 
unstructured if available knowledge is 

uncertain and disagreement exists about 
normative yardsticks. Because of this, it is not 
possible to formulate an unstructured problem 
apart from its solution. It is always a problem-
solution combination  (Van de Graaf and 
Hoppe 1996).  
 
Various stakeholders have different 
perceptions, i.e. images of their environment 
and the problems and opportunities within it 
(Koppenjan and Klĳn 2004). Perceptions 
determine stakeholders’ objectives and are 
made up of their interests and perceptions of 
reality (Van de Riet 2003). Parts of perceptions 
are static and parts of perceptions are 
dynamic. Generally, problem formulations may 
change over time as a result of new 
information, interaction or external 
developments (Edelenbos 2000).   
 
We define problem structuring as a process in 
which all relevant stakeholders interact with 
each other about the content of the problem to 
arrive at a joint problem-solution formulation 
(Hisschemöller 1993). Ideally, problem 
structuring results in ‘negotiated knowledge’, 
i.e. knowledge which is agreed upon and valid. 
To arrive at this type of knowledge, attention 
should be paid to the process as well as the 
content of a decision-making process (De 
Bruijn et al. 2002). Our case study is analyzed 
along two tracks:  
stakeholders’ perceptions and 
the creation of a knowledge base  
The development of these tracks is studied in 
relation to the course of the participatory 
process itself and external developments.    
 
The case study 
Our case study project is a fundamental 
discussion on freshwater supply for agriculture. 
This discussion concerns the islands Tholen & 
St. Philipsland, which are located in the 
southwestern Delta in the Netherlands. 
Agrarians in this area are supplied with 
freshwater from the Volkerak-Zoomlake (VZ-
lake). After the construction of the Delta 
Works, this lake became a stagnant freshwater 
lake. Currently, the lake suffers from the 
excessive growth of blue-green algae and a 
poor ecological quality. To solve these 
problems, the Dutch government regards the 
re-establishment of estuarine dynamics as one 
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of the most important directions for solutions. 
However, this solution would also affect 
agriculture in the area. In 2006, a group of 
process-managers was asked to ‘initiate a 
discussion with all relevant parties about a 
more natural, sustainable freshwater situation 
in the Delta’ and ‘to develop a shared insight 
and agreement about the most desirable 
direction for solutions or development’.   
 
The participatory process 
The process started with an exploration phase. 
Subsequently, several workshops, working 
sessions and an excursion were organized. 
Among the participants were representatives 
from the agricultural sector (individual 
agrarians, interest organizations), the nature 
sector (conservation organizations), and the 
government sector (municipality, Province, 
water managers). In total, about twenty people 
participated in the discussion. First, chances 
and bottlenecks were formulated, which were 
used to formulate possible solutions. These 
solutions were assessed and a choice for one 
solution was made. Two future scenarios 
about the VZ-lake have been discussed. One 
scenario concerns a freshwater VZ-lake and 
the other one an estuarine VZ-lake. At the end 
of the process, all participants agreed that they 
want to construct an alternative freshwater 
supply system for agriculture in order to 
preserve agriculture and to realize an 
estuarine VZ-lake. 
 
Stakeholders’ perceptions 
From the beginning of the process, the 
perceptions of different stakeholders diverged.  
Although perceptions converged during the 
process, they did not become identical. 
Nevertheless, it was possible to reach an 
agreement. Two learning processes 
contributed to the development of an 
agreement. First, stakeholders learned about 
the problem situation which resulted in 
adjustment of their perceptions, cognitive 
learning. Second, interaction made 
stakeholders aware of their mutual 
interdependencies, this is referred to as 
strategic learning (Koppenjan and Klĳn 2004).  
 
Knowledge base   
Prior to the participatory process, several 
studies were carried out by professional 
researchers. This resulted in an abundance of 
scientific knowledge. However, this scientific 
knowledge was received with great scepticism 
by some participants and it did not answer all 
questions that arose during the process.  
 
 
 
 

It appeared that stakeholders were able to 
answer many of these questions. Process 
managers connected this stakeholder 
knowledge with the existing scientific 
knowledge base. The case study confirms that 
stakeholders are more likely to accept 
information if they have been involved in the 
production of knowledge. Furthermore, to 
create context-specific knowledge various 
sources should be used (Eshuis and Stuiver 
2005).         
 
Conclusions 
Our experiences in the Dutch Delta show that 
for dealing with complex, unstructured 
problems, learning processes related to the 
content (cognitive) and to the process 
(strategic) are relevant. Furthermore, it is 
important to integrate knowledge from 
professionals and stakeholders to create an 
agreed upon and valid knowledge base.  
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