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Introduction 
In Dutch water systems many human interventions are carried out. These interventions 
are designed to achieve management goals, like increase protection against flooding, 
improve environmental quality and/or stimulate the national economy. Decision-
makers involved in these kinds of plans have to deal with ecological effects, physical 
effects, economic costs and benefits and technical feasibility. Furthermore, they operate 
within a complex web of interactions between policy, regulations, and social and 
political processes. This PhD-project aims at assisting decision-makers in constructing 
assessments of the impact of future human interventions in water systems.  

Rotterdam Mainport in the Netherlands is one of the largest ports in the world. 
The government aims to strengthen this position by a 1000 hectares seaward extension 
of the port (Maasvlakte 2). This extension may affect the Wadden Sea, a unique nature 
area protected by the European Bird and Habitat Directives. Therefore, an Appropriate 
Assessment procedure had to be carried out, to investigate the impact of the project on 
the area. The procedure and related researches were carried out in 2005. We thoroughly 
investigated the Appropriate Assessment project, by analyzing project documents, 
interviewing participants and observing project meetings. This case study allows us to 
learn lessons from combining practical experience with our theoretical framework. The 
analysis focused on process and contents. Although, process and contents are strongly 
interwoven in reality [see e.g.: 1], for analytical reasons we separate them. The results 
from this analysis are briefly described in this paper, for more information see [2] .  
 
Process →  Contents: Problem structuring 
We define the term problem structuring as: defining the problem, deciding how to 
approach the problem and which steps are needed to solve the problem. Problems 
consist of: normative and factual elements. Therefore, they are never objective, non-
human facts [3]. It can be concluded that the problem definition of the project 
Appropriate Assessment Wadden Sea indeed differs per stakeholder. We distinguish 
three “types/levels” of problem definitions: spatial problem (‘Loss of fishing area!’); 
legal/procedural problem (‘Procedure not followed! Construction MV2 not ensured!’); and 
scientific problem (‘Scientific knowledge on effects not sufficient!’). We claim that these 
differences in problem definitions lead to different stakeholders’ perspectives on the 
approach and the solution to the problem. 

The scientific investigations for the Appropriate Assessment Wadden Sea took 
place in two parallel tracks: 1) model calculations; 2) ecological analysis. In track 1, the 
effect of MV2 on the Wadden Sea are predicted from a bottom-up approach, starting 
from effects on hydrodynamics to mud, nutrients, primary productivity and fish larvae 
transport, using several computational models. This track was immediately started in 
February 2005. The other parallel track, the ecological analysis (top-down approach) 
was however only initiated after a while when the initiators (RIKZ and Port of 
Rotterdam) realized that assessments had to be made on the level of species and 
habitats. We conclude that the perspectives of the initiators had a great influence on 
the problem approach for the Appropriate Assessment Wadden Sea. 
 



Process →  Contents: Assessment Framework 
An assessment framework consists of strategic objectives, operational objectives and 
assessment criteria. In such an assessment framework, an overview of the effects of a 
project on the objectives can be given, enabling decision-makers to compare them 
systematically and formulate an assessment [see e.g.: 4]. In the Appropriate Assessment 
Wadden Sea project, we observe difference in the interpretation of the legislation (i.e. 
Birds and Habitats Directive). This lead to the development of two assessment 
frameworks, one is used for the ecological analysis and one is used in the Appropriate 
Assessment document. Project members remark that the Assessment Framework 
should have been made explicit earlier in the project; although in practice they are often 
reformulated during a project and everyone has an implicit Assessment Framework. We 
conclude that the development of the Assessment Framework was an iterative process. 
 
Contents →  Process: Role of technical knowledge 
Wesselink [5] uses the term expertise, to describe the combination of knowledge, 
experience and competences to use this knowledge. We focus on content expertise; more 
specifically we only focus on the use of technical knowledge. In the ecological analysis 
(track 2), the main sources of technical knowledge are: expert judgement from ecological 
experts in workshops; and an ecosystem model. In track 1, the main sources of 
technical knowledge are several computational models. Much effort (time and 
computational capacity) has been put into the improvement these models. However, the 
predicted effects are not very different from the previous results (Flyland project). We 
conclude that afterwards the problem definition does no longer focus on the prediction 
of the effects of MV2 on the Wadden Sea, but on the development of the computational 
models. The uncertainties in the model results are quantified by expert judgement. It 
can be concluded that this is however a wild guess, because the results cannot be 
checked. And one could even argue not to use models at all, because we do not know 
how uncertain they are. Also, we conclude that although large uncertainties exist in 
both the model calculations and the ecological analysis, there is no explicit 
argumentation why the investment in model calculations is four times as big as that for 
the ecological analysis. 

First, the effects of MV2 on the protected values of the Wadden Sea were 
assessed in the ecological analysis. This assessment showed that for four species 
possible significant negative effects are expected. These four species are reviewed in the 
final assessment. Here, first the effects on the dynamic processes (mud, nutrients and 
fish larvae) are assessed using several computational models. The conclusion is that 
these processes are not significantly affected. Therefore, the four species are also not 
significantly affected. However, there is no agreement on this argumentation. This 
dissatisfaction is probably caused by the fact that two assessment frameworks were 
developed and used to formulate the assessment. We conclude that the perspective of 
the ecological experts is that the final assessment should be a scientific one, whereas 
policy makers’ perspective is that the assessment is a mixture of policy and science. 
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