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Conceptualising imperfect knowledge in public decision mak-
ing: ignorance, uncertainty, error and ‘risk situations’ 

 
Bernd KlauerA and James BrownB 1          
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B: IBED institute, Faculty of Science, University of Amsterdam   

 
In almost all decision situations not all information is available that would be desirable to have. This 

paper deals with the conceptualisation of what is not known in decision situations. Thereby we focus on pub-
lic decision and on uncertainty as a property of a person’s subjective perception of a decision making proc-
ess. We will describe, define and explain four important notions surrounding the problem of “un-knowledge”, 
namely uncertainty, ignorance, error and risk-situations. We understand these definitions as one promising 
way to conceptualise the difficult problems of “not knowing”. This could be a first step for the development 
of strategies and guidelines for supporting public decision making.  

 
1. Introduction  

 
The more we know about, and the better we 

understand a situation, the better we are able to act 
rationally; that is, we are able to give reasons for 
our actions and decisions. But ignorance and uncer-
tainty are ubiquitous. We do not know all of the 
long term impacts of a newly synthesised substance 
on ecosystems. We only partly understand how 
agriculture affects biodiversity. And we are uncer-
tain about how to influence the life style and habits 
of consumers towards sustainability. Ignorance and 
uncertainty may increase despite the efforts of sci-
ence.    Indeed, scientific research will often lead to 
uncertainty by posing new questions and encourag-
ing alternative perspectives.  There is a need for 
guidelines and support on how to deal appropri-
ately and responsibly with uncertainty.  

The need exists particularly for public deci-
sions where decision makers2 act in public commis-
sion and should act in the ‘public interest’. As such, 
the decision makers are responsible to the public 
and their decisions should be open to scrutiny and 
possible criticism. They should be transparent to 
those interested in, and affected by decisions. How-
ever, all decision-making inevitably involves sub-
jective elements. For example, assessments on the 
weighting of costs and benefits and judgements on 
the reliability, accuracy and completeness of infor-
mation may vary between people. How these ele-
ments influence a decision and hinder transparency 
and comfirmability is difficult to assess.3 In this 
paper, we focus on uncertainty as a property of a 

person’s subjective perception of a decision making 
process. So uncertainty is a property of the decision 
makers and those interested in and affected by de-
cisions.   

The aim of this paper is to describe, define 
and explain some important notions surrounding 
the problem of uncertainty. In practice, it is neither 
sensible nor feasible to develop a universal ap-
proach for the operationalisation of uncertainty and 
ignorance (Funtowicz and Ravetz 1990: 7). Rather, 
we concentrate on those aspects for which a com-
mon understanding would be useful in particular 
contexts of public decision making, such as the EU 
Water Framework Directive, the regulation of 
chemical substances or Federal Transportation 
Planning in Germany. We will particularly define 
and explain our use of the terms uncertainty, igno-
rance, error and the concept of a risk-situation. We 
are aware that these terms are used in the literature, 
and in practise, in many different ways and there-
fore present our understanding as one promising 
way to conceptualise the difficult problems of un-
certainty and ignorance in decision making situa-
tions.  

We are convinced that a deepened acknowl-
edgement and understanding of uncertainty and 
ignorance will support the adoption of a new atti-
tude, particularly towards environmental problems: 
‘an attitude of openness and flexibility instead of an 
attitude of control and inflexibility’ (Faber et al. 
1996: 205).  

 
2. Framing the problem: events, outcomes, and representations of uncertainty situations 

 
Generally in statistics, probability theory, risk 

and uncertainty analysis, the terms risk, uncertainty 
and error are not restricted to decision situations. In 
these areas, uncertainty is usually formalised 
through notions of ‘events’ and ‘outcomes’ of 

events. This approach is used in this paper to de-
scribe decision situations because a decision can be 
seen as an event. An outcome might be the occur-
rence of consequences of a decision or the occur-
rence of other phenomena, measured values of 
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some variables etc. Before the event has happened 
it is not certain, in a situation of uncertainty, what 
the outcome will be.   

Generally the perception and reflection upon a 
decision situation can be achieved through a model-
like description of the world4; that is, a representa-
tion. The construction of a ‘representation’ can be 
separated into two stages:  
1. The situation is regarded as taking place 

within a system and  
2. the system is described by a representation 

that reduces the complexity of reality. The 
person will aim to choose a representation that 
covers all important aspects of the situation 
but is, at the same time, less complex than 
they perceive reality to be (Schiller 2002: 37-
43).  
Let us demonstrate how an uncertainty situa-

tion can be described by a representation with the 
help of an example: An event involving the ‘rolling 
of a dice’ can be modelled very simply if one is 
interested only in the number of spots on the dice. 
The system might consist of the dice, a table to roll 
it on, a person who throws the dice etc. The repre-

sentation reduces the ‘outcomes’ to numbers of 
spots facing upwards after rolling the dice. The 
event can be characterised by a set of potential out-
comes5, i.e. {1,2,3,4,5,6} and the probability of 
each of the potential outcomes. When the dice has 
been thrown, the actual outcome can be described 
by a single number. If one is also interested in de-
tails of the throw, such as whether the dice fell 
from the table or how fast it rolled, this simple rep-
resentation of the event is no longer sufficient.  

A totally different representation of rolling a 
dice would be a multi-dimensional trajectory of the 
dice’s angular momentum, parameterised by a time 
variable. Such a representation would be useful if 
one is interested in the mechanics of the throw. 
Different trajectories can be seen as different out-
comes of the event. 

From the examples it becomes apparent that 
an answer to the question ‘which representation is 
suitable’ depends upon the context of the problem – 
or in other words: the cognitive interest of the ana-
lyst of the situation. It might happen that, for ex-
ample, an observer of a decision situation criticises 
the representation used by a decision maker. 

 
3. Ignorance  

 
Awareness of the information on the potential 

outcomes of an event is a precondition for any 
grade of certainty or uncertainty. There are differ-
ent, gradual stages of awareness starting from 
awareness of the existence of information to a deep 
understanding of the information.  

 
Definition (ignorance): A person is ignorant 

with respect to an event if they are unaware of the 
(potential) outcomes of that event or of the event 
itself. 

For example, chlorofluorocarbons (CFCs) 
were not considered damaging to the atmosphere 
before a hole was discovered in the ozone layer. 
Similarly, the potential for a nuclear-core meltdown 
was not properly considered before the accidents of 
Harrisburg and Chernobyl. However, an important 
difference arises here, because the latter might have 
been considered a priori, and simply ignored (the 
act of ignoring) whereas the former could not rea-
sonably have been considered a priori (ignorance).  
Thus, ignorance comprises two aspects: ‘Existing 
information is actively ignored’ and ‘information is 
not available’. 

A fundamental problem arises when attempt-
ing to address ignorance in a specific decision-
making situation, namely that no need for learning 

or research is felt. However, in a general sense, 
openness and closedness to information and critical 
self-reflection are important attitudes of a person 
that influence their state of awareness. Openness 
supports awareness: here, we are ready to explore 
the contents of information, and attempt to under-
stand our own prejudices in interpreting that infor-
mation. In contrast, closedness hinders the percep-
tion and interpretation of new information. Thus, 
closedness is an important source of ignorance. 

For decision-making, there is an important 
difference between ignorance of the outcomes of an 
event and (actively) ignoring. In the former, infor-
mation is unavailable and, while openness should 
always be fostered in a general sense, there is no 
opportunity to seek alternative opinions about a 
specific problem (the problem is not known).  In 
the latter, information of potential relevance is 
known to be available, but actively ignored, either 
because connections are not properly understood 
(ignorance) or because risks are accepted (act of 
ignoring). When information is available for a spe-
cific situation, alternative opinions might be sought 
if a decision-maker is open to seeking alternative 
opinions.

 
4. Uncertainty  

 
The notion of uncertainty comprehends sub-

jective and intersubjective or ‘objective’6 aspects. 
Uncertainty is a property of a person and thus sub-
jective: a person feels uncertain about something 

because they are not totally confident. For example, 
a customer does not trust the car salesperson that 
the car has not been in an accident before. The cus-
tomer is uncertain about whether this is true be-
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cause of the salesperson’s bad reputation. However, 
the lack of personal confidence in some informa-
tion is only one reason a person may feel uncertain. 
Uncertainty is in many cases caused by ‘objective’ 
reasons: for example, if a person flips a coin, they 
cannot be sure that the coin will fall heads up. Un-
certainty bears ‘objective’ aspects, because the 
overwhelming majority of people would judge the 
outcome of flipping the coin as uncertain. In prac-
tice, however, decision-makers are rarely faced 
with complete convergence of opinion. 

Ultimately, becoming confident or establish-
ing lack of confidence is an act of subjective 
judgement about the truth of some information.7 

However, the judgement might be supported by the 
evaluation of ‘objective’ facts. These considera-
tions lead us to the following definition: 

Definition (Uncertainty): A person is uncer-
tain if they lack confidence about the specific out-
comes of an event. Reasons for this lack of confi-
dence might include a judgement of the information 
as incomplete, blurred, inaccurate or potentially 
false. 

A person is certain if they are confident about 
the outcome of an event. 

It is possible that a person feels certain but has 
misjudged the situation (i.e. they are wrong). 

 
5. Risk situations  

 
If a person is uncertain, a common strategy to 

deal with that situation is to make assumptions. 
One assumption could be that the most likely out-
come will happen. That is, although the person is 
aware of their uncertainty, they assume to be in a 
situation of certainty. They actively ignore their 
uncertainty. This is a common strategy that often 
leads to the opinion that uncertainty is not relevant 
for a large group of decision situations. Uncertainty 
might be neglected (consciously or not) because 
concepts and tools for dealing with it are unavail-
able or judged too expensive. But often the as-
sumption of certainty is not scrutinised and its con-
sequences are not investigated.  

If, however, uncertainty is recognised as an 
important issue, the most common strategy to cope 
with this is to use probabilities. However, the use 
of probabilities presupposes a number of things 
about the representation available. First, it assumes 
that all potential outcomes of the event are known. 
In other words, that the event is properly character-
ised by the set of potential outcomes. Secondly, it 
assumes that the probabilities of each outcome are 
also known. We will call such a situation a risk 
situation (Knight 1921, Faber et al. 1996: 209-
212).8 It is useful to formalise situations in which 
probabilities are applied to outcomes, because 
probabilities are a common strategy for dealing 
with uncertainty, yet they have only a narrow range 
of application.   

 

Probabilities are used to measure uncertainty, 
i.e. to measure for each of the potential outcomes 
our confidence that it will happen. Probability can 
be seen as a numerical expression of uncertainty 
that fulfils certain axioms9.  

Definition (risk situation): A risk situation is 
a person’s representation of an event, where they 
assume to know all potential outcomes as well as 
the probabilities of each outcome.10

There are strong arguments for the use of 
probabilities in some situations. For example, if the 
potential outcomes of rolling a fair dice are well 
described by the set {1,2,3,4,5,6} then the com-
plexity of the physical processes on the one hand 
and the symmetry of the cube on the other hand 
justifies the assumption that each outcome has the 
same probability of 1/6. But even if no so-called 
‘objective probabilities’ are available it might be 
reasonable to use ‘subjective probabilities’, i.e. 
probabilities that are based on the subjective as-
sessments of a person (e.g. the decision maker). 
The assumption of subjective probabilities allows 
us to process available diffuse information with 
Bayesian probability theory. Whether or not it is 
appropriate to treat risk situations with subjective 
probabilities depends upon the problem, and the 
individual perception (WBGU 1999: Chap. 1-4).11 
Of course, opinions on suitability may diverge.  

 

 
6. Error  

 
We are mainly concerned about the uncer-

tainty of events. After events have happened they 
can be characterised by their outcomes. Events may 
take place in the past, present or future. If an event 
happened in the past we are in principle able to 
observe its outcomes. This is not the case if the 
event has not happened yet. But on the grounds of 
our experience one might be able to predict out-
comes.  

If, after a while, the event has taken place, one 
is able to compare the prediction with the actual 
outcome and, in principle, to assess the error of the 
prediction. However, if we are concerned with de-
cision-making and decision support it is useful to 
assess the quality of the prediction before the event 
has actually happened. For these cases the concept 
of uncertainty is valuable.12  
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Frequently ‘error’ is defined as the deviation 
of an incorrect value x~  from its true value x. How-
ever, the ‘true’ value of some variable can gener-
ally only be determined ex post.  An exception 
would be a prediction that is deemed erroneous 
(e.g. due to flawed logic) before the event has hap-
pened.  In practice, error is a concept that is very 
common for the ex post comparison of former pre-
dictions and actual measurements of the same vari-
able.13 The error of a measurement might also be 
assessed by a comparison to a different, more pre-
cise measurement or by a comparison to some theo-
retically derived value (or a combination of both). 

Definition (error): Assume an event can be 
quantified within the representation of the subject 

by a value x~ . The error is the deviation of the 
value x~  of the variable from the true value x. 

There are two types of errors,   
the absolute error, xxx −=∆ ~: , and   
the relative error, xxxxx /)~(: −=ε . 

The assessment of an error itself can be per-
ceived as an event and consequently it might be 
useful to talk about the uncertainty of an error. But 
even if a person is uncertain about an error they 
might be certain that the error lies within a given 
range.  

 
7. Outlook  

 
Conceptualising some aspects and dimensions 

of ignorance and uncertainty is only a first step for 
any guidelines and support of decision making. A 
next step would be the exploration of strategies to 
deal with uncertainty. There is indeed a large body 
of literature on strategies that employ probabilities, 
i.e. that assume risk situations. However, formal 
scenario analysis, model validation, precautionary 
principle are only a few examples of well estab-
lished strategies that are not restricted to risk situa-
tions.  

Besides the identification and comparison of 
existing strategies and the development of new 
strategies, a general approach to uncertainty should 
include the analysis of the entire decision making 
process from the problem recognition, over the 
development of alternative actions and the evalua-
tion of these alternatives to the implementation of 
the chosen alternative. An awareness of the entire 
process helps to reduce ignorance and to recognise 
different sources of uncertainty. One should keep in 
mind that some strategies may be appropriate only 
for particular sources of uncertainty.  
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2 A decision maker is the person who bears 
the power and responsibility of a certain decision. 
Sometimes there is not a single decision maker but 
a group that collectively decides.  

3 A discussion of these problems would go 
beyond the scope of this paper. 

4 Whether or not reality is only a mental con-
struct is not important for our discussion. 

5 In order to speak of an event it is necessary 
to have at least a coarse idea of the potential out-
comes. For example, if a new chemical substance is 
synthesised, the idea that this substance could cause 
some sort of harm is necessary in order to under-
stand the invention as an event for any risk analy-
sis. However, it is not necessary that the outcomes 
are precisely known.  

6 The term ‘objective’ is used in this paper in 
the sense that any person would judge the consid-
ered facts in the same way; there is a consensus. 

7 Thinking about how to define the term “un-
certainty” leads sooner or later to the notions of 
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knowledge and truth. These notions are of central 
importance in philosophy but no simple and general 
adapted definitions are available for them. 

8 The term risk is also often defined as “dam-
age times probability” (c.f. WBGU 1999: 36-39, 
Crawford-Brown 1999: 5-9). With such a prag-
matic definition problems arise with the determina-
tion of ‘damage’ because a method to measures 
damages is needed and positive outcomes (benefits) 
are neglected. However, this definition of risk is 
compatible with our definition of a ‘risk situation’ 
because risk can be defined only in risk situations 
where probabilities are attached to each potential 
outcome.  

9 The axioms are: Let ωp  be the probability 
of an outcome ω  in  the set of all potential out-
comes.   
Axiom 1: 0

Ω

1)( ≤≤ ωp
1)( =ΩP

1

   
Axiom 2:    
Axiom 3: If ω  and  are disjoint then  

.  
2ω

)()()( 2121 ωωωω PPP +=∪
10 Probability is an expression of chance that 

is quantitative by convention (i.e. probability distri-
bution function), but may be expressed qualita-
tively, by ranking chances of outcomes. 

11 This strategy is questionable for instance 
when in public decision situations where high dam-
ages and unknown probabilities are involved, such 
as atomic power plants, genetic modified organ-
isms. In these cases it is difficult to find a consen-
sus on the (subjective) probabilities used for statis-
tical calculations. 

12 However, the term ‘error of measurement’ 
makes aware of the fact that even if an event has 
taken place the assessment of an outcome is gener-
ally imperfect – i.e. there is “uncertainty about the 
error”. 

13 However, a closer look reveals that even ex 
post the true value of some variable cannot be ex-
actly determined. This is, among other reasons, 
since the representation used for measurement is 
not a one-to-one image of reality. In our concept 
the more precise measurement or the theoretical 
derivation is done by the observer. As mentioned 
above the roles of subject and observer can be take 
by the same person, but a distinction seems to be 
helpful to clarify the different perspectives one can 
take up towards the problem. 
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1 Introduction 

1.1 Focus of this guidance 

The focus of this guidance document is decision making under uncertainty in river 
basin management. Our purpose is to give hints for the analysis of decision situations in 
the HarmoniRiB case studies.  

The background of HarmoniRiB and thus of the case studies is the implementation of 
the EU-Water Framework Directive. The directive states the goal that all waters3 in the 
EU should reach a good status4 by 20155. In order to achieve this goal the member 
states need to set up river basin districts, each one having a management plan that 
includes a programme of measures which will achieve good status in the most cost-
effective manner. We conceptualize this management problem as a decision problem: 
Which measures should be selected for the programme of measures?  

The HarmoniRiB case studies are not able to cover all problems of the implementation 
of the EU-Water Framework Directive in all their complexity. They only investigate 
certain aspects of this problem. Therefore, we concentrate in this guidance document on 
a certain type of decision, the selection of management measures to reach a certain 
goal (this would usually be good status) for the case study river basins. Thereby we put 
a special focus on uncertainties. 

1.2 Overview 

The decision making process is structured in three phases:  

1. Framing the decision making problem including the problem identification, a 
first analysis of pressures and impacts, the identifications of potential measures 
and alternatives actions, and the identification of evaluation criteria.  

2. Impact analysis where the effects of the different measures and alternatives on 
the considered criteria are estimated and assessed.  

3. Final evaluation, decision support and decision making where the information 
of the impact analysis is analysed, interpreted and utilised for supporting the 
decision makers and finally influences the actual decision making.  

The following structure might be used as a structure for the documentation of the case 
studies. Pending on the focus and intention of the case study the complete treatment of 

                                                 
3 Waters are defined as rivers, lakes, transitional waters (estuaries) and coastal waters. 
4 There are five status classes, high, good, moderate, poor and bad. Each is defined by ecological, 
physico-chemical and morphological criteria deviating from a reference condition (which is high status) 
5 The Directive does allow certain reasons why this criterion and deadline may not be met, briefly: 

• Where certain uses prevent good status but deliver over-riding economic benefit (the heavily 
modified designation) 

• Where achievement of the objective would incur disproportionate costs (derogation), this 
may involve extending the deadline to a later one 

• Arising from natural disasters. 
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a decision making process might be too ambitious. It is indicated in the text where some 
short cuts are possible. But it should be kept in mind that a well-founded policy advice 
needs a thorough consideration of all phases and the involved complexities.  

2 Framing the decision making problem 

2.1 Identifying the problem 

2.1.1 Good status reached or failed? 

Each case study should start with an analysis of the status quo: are the water bodies in 
the river basin at (or above) good status? If not, then action must be taken to achieve 
good status. Also, does the prolongation of the status quo, i.e. the baseline scenario, 
indicate that the good status will be failed in the future? This first analysis of the river 
basin needs a thorough knowledge of the river basin. It might be supported by 
modelling.  

2.1.2  Concentration on one or two problem fields 

The WFD demands to reach the good status simultaneously in all respects. Good status 
is defined as two equally important elements, good ecological status and good chemical 
status. The former is defined based on biological quality elements, together with 
supporting hydro-morphological (hydrological and morphological), physico-chemical 
(e.g. temperature, salinity) and chemical elements. Groundwater status is defined in 
terms of water balance and chemical status. 

In theory, for the case studies to follow the Directive, each should make explicit 
reference to biological quality elements. However as general understanding of the links 
between physical and chemical pressures is likely to be low, this may not be possible, at 
least in a quantitative manner. We recommend for the case studies to concentrate on 
one or two aspects, where the good status is failed (e.g. hydrological alteration, 
eutrophication (nutrient concentration), morphology, ground water balance). Possible 
pressures are (see UBA 2004, 29): 

• Point sources / sewage treatment 

• Point sources / precipitation 

• Diffuse sources 

• Water abstraction 

• Run off regulation 

• Morphology 

2.1.3 Identifying the decision maker(s) 

In many member states the institutional arrangements for the implementation of the 
WFD are not completed by now. Particularly the responsibility for setting up the river 
basin management plan and the programme of measures is not clarified, yet. However, 
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a prerequisite for the analysis of a decision making problem is that the decision maker 
(or group of decision makers) with his authorities and responsibilities is identified. The 
decision maker will normally be a competent authority, designated by central 
government and given delegated powers. For example in the UK, there is a competent 
authority for England and Wales, the Environment Agency. In some instances, central 
or regional government itself could be the decision maker. 

The decision maker receives the decision support. He is also the final instance for all 
evaluations, preliminary decisions and (of course) final decisions. The scientists and/or 
consultants provide services to the decision maker.6  

2.1.4 Identifying the problem and uncertainty  

The identification of the problem is the basic step of any analysis. The investigation of 
uncertainties builds on this. An explicit analysis of the uncertainty of this first and 
fundamental step is rather difficult. 

2.2 Objectives and criteria 

2.2.1 Objectives 

The most prominent objective of the Directive is the good status of the waters. The 
definitions of the good status of ground and surface water are laid down in Appendix V 
of the Directive. The practical definitions of the objectives have not yet been stated by 
the European Commission, so they has not been available for the HarmoniRiB case 
studies, yet. (See guidance of ECOSTAT working group.) 

The good status is not the sole source for evaluation criteria in the WFD. The text 
provides many more norms and objectives:  

• General objectives. Article 1 contains a list of general objectives including 
“promotion of sustainable water use based on long-term protection of available 
water resources” or “mitigating the effects of floods and droughts”. However, 
how these general objectives link to good status is not defined further. 

• Cost-effectiveness. The WFD asks in Article 11 and Appendix III for taking into 
account the cost effectiveness of the alternatives. The WATECO guidance 
document gives special emphasis to cost-effectiveness (more than one would 
expect after a reading of the legal text of the WFD). Therefore, it can be 
foreseen that cost-effectiveness will be of high importance for the selection of 
measures to be included in the programme of measures. 

• Weightings, (dis-)proportionality and exceptions. The WFD leaves space for the 
river basin authorities, the member states and the European Commission to 
interprete the objectives and to assess how a river basin district performs with 
respect to the objectives. Furthermore the WFD foresees in Article 4 and 
elsewhere exceptions from the good status under certain circumstances (e.g. 

                                                 
6 Since the implementation of the WFD is an obligation of the member states, the decision maker acts in 
behave of the public not in behave of himself. He is responsible to the public. Taking this into account 
the scientist and/or consultant have simultaneously the role of an informed citizen who controls the 
decision maker. 
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disproportionality of costs, use of rivers for shipping). Although these 
weightings and exceptions will not be in the centre of the HarmoniRiB case 
studies, they should be kept in mind when interpreting the results of an cost-
effectiveness or multicriteria analysis and particular when discussion the results 
with the decision makers.  

2.2.2 Criteria 

For a formal decision analysis and decision support the objectives need to be transferred 
and operationalized to evaluation criteria. A criterion is understood as an instruction for 
measuring the degree of reaching the related objective. The measuring might be on a 
numerical scale but it might be on a linguistic scale (e.g. ‘good’, ‘medium’, ‘bad’), too.  

For reasons of practicability we recommend to concentrate in the case studies on the 
following three coarse categories of criteria for the evaluation of management 
measures: Effectiveness (with respect to reaching the good status), costs, and 
supplementary criteria (like practicability, acceptance, and impacts on tourism/regional 
economy). Examples for criteria might be:  

Effectiveness 

• Concentration of nitrate, phosphate or other substances at certain gauges 
(mg/litre) 

• Total load of phosphate or other substances at certain gauges (kg) 

• Numerical indicator for morphology (no unit) 

• Saprobeian index (no unit) 

• Number of fish species (no unit) 

Costs 

• Total costs (€) 

• Direct implementation costs (€) 

• Indirect costs (€) 

Supplementary criteria 

• Social welfare (€) 

• Employment (no unit) 

• Practicability (‘good’, ‘medium’, ‘bad’) 

• Acceptance (‘good’, ‘medium’, ‘bad’) 
The criteria should be selected in a way that double counting of effects is avoided or at 
least made transparent. An example of double counting would be a simultaneous use of 
environment and resource costs on the one hand and total costs on the other hand 
because the total cost includes the former cost category. 

2.2.3 Uncertainty about objectives and criteria 

The statement of objectives is more or less precise. A political statement that the 
government “wants to do anything to foster a sustainable development of the water 
resources” leaves much space for interpretation. The good status of the WFD is much 
more accurate and controllable. At the moment the exact formulation and 
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operationalization has not been worked out by the European Commission, yet. 
However, any attempt for exact definitions and operationalizations will nevertheless not 
reduce the space for weighting and interpretations to zero.  

2.3 Preliminary list of potential measures 

2.3.1 Definitions 

The notion “measure” is crucial for the WFD but is not clearly defined. A measure is an 
action directed toward a certain objective.7 The description of a measure should include 
the actor, the purpose of the action and the action itself.  

For a well-defined selection problem the measures should fulfil the following 
prerequisites:  

• The decision maker should be the actor. The decision maker should have the 
power to realize the action if he wants to do so.   
E.g. the actor of “reduction of fertilizer” is a farmer. Therefore, it is not a 
potential measure of a river basin authority because the latter does not have the 
power to directly reduce the fertilizer. But the authority may try to influence the 
behaviour of the farmer by taking a different kind of measure. Example for a 
measure by the river basin authority that subsequently leads to a reduction of the 
fertilizer are a nitrate tax, a regulation that establishes an upper bound for 
fertilizer or a programme that gives incentives for organic farming.  

• The actions should be alternatives. Taking one action should be independent 
form taking another one. If one action cannot be taken without taking the other 
one, too, they should be regarded as one action.  

• The actions should be comparable. The actions should be described in the same 
level of detail.  

To reach a complex goal like the good status of waters in a river basin there are in 
general many chains of single measures needed, that are linked and hierarchically build 
on each other.  

In the context of the WFD we define a measure as an action of the decision maker (i.e. 
the member states or the authority responsible for the implementation) that is purposely 
undertaken towards achieving objectives of the WFD. Only in a few cases the decision 
maker will be able to act in a way that the status of the waters is directly improved. 
Most of the time they rather will issue orders, regulations, or prohibitions, put economic 

                                                 
7 The incomplete list of principle and supplementary measures in Appendix VI of the WFD gives hints, 
what categories of measures that are in principle suitable for inclusion in the programme of measures. 
However, the WFD does not answer the question what degree of concreteness is requested, what spatial 
scale and what administrative level is corresponding to the measures. Appendix VI contains, for instance, 
the Bathing Water Directive (76/160/EEC), the Drinking Water Directive (80/778/EEC) as amended by 
Directive (98/83/EC), the Sewage Sludge Directive (86/278/EEC) (4), the Urban Waste-water Treatment 
Directive (91/271/EEC), the Nitrates Directive (91/676/EEC) as „basic measures“. Furthermore so-called 
“supplementary measures“ are mentioned in an “incomplete list”: legislative instruments, administrative 
instruments, economic or fiscal instruments, negotiated environmental agreements, codes of good 
practice, recreation and restoration of wetlands areas, abstraction controls, demand management 
measures, inter alia, promotion of adapted agricultural production such as low water requiring crops in 
areas affected by drought, construction projects, educational projects, and research. 
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incentives, reach voluntary agreements with polluters or take other measures that 
influence the behaviour of private households, farmers, companies etc. We call the 
measures that try to influence the behaviour of other persons so that they e.g. refrain 
from polluting water or from abstracting water actor-related actions. We define on the 
contrary environment-related actions as actions that directed by their actors directly 
towards improving the state of the waters. Examples for environmental-related actions 
are riparian buffer strips, reduction the density of cattle on meadows, removal of dams 
and weirs.  

In order to evaluate the impacts of an actor-related measure, one needs to consider the 
environment-related actions that are initiated by the former, too. That is, if the case 
studies aim at decision support of water authorities they need to consider 
combinations of actor- and environment-related measures.  

2.3.2 Incomplete list of actor-related measures 

Actor-related measures are undertaken by the decision maker (WFD competent 
authority for river basin management). The measures try to influence the behaviour of 
persons who in turn affect (directly or indirectly) the status of the waters. The intensity 
of  the intervention of the decision maker can vary between orders and prohibitions that 
prescribe a certain mode of behaviour and advisory instruments that maybe only offer 
the necessary information for a change of behaviour. As a general the rule of thumb 
holds that a higher intensity of intervention brings about a higher degree of certainty 
that the intended effect will be realized.8 However, the impact of a measure greatly 
depends on the concrete design (UBA 2004, 43-44). Examples of actor-related 
measures are: 

Legal instruments  
Legal instruments are characterised by a very high level of intervention intensity, in 
that they prescribe or prohibit certain modes of behaviour.  

• Orders, prohibitions.  

Charges, taxes and other financial incentives 
Charges, taxes, subsidies and the like try to influence (economic) behaviour by 
changing prices for goods. Higher prices generally lead to a decline of the demand 
for the good and vice versa. The intervention intensity is lower than that of legal 
instruments but still high. 

• Charges on fertilizer. 

• Programme to foster organic farming. 

Co-operative instruments and voluntary agreements 
Co-operations need a good will of all involved parties. The intervention intensity is 
rather low because the agreements are voluntary. However, the practice shows that 
voluntary agreements are easier to reach if there is a ‘threat potential’ e.g. by 
threatening to issue an order or a prohibition.  

• Contracts between river basin authorities and farmers, industries, etc. The 
content of the contracts can vary greatly.  

                                                 
8 Higher degree of certainty that the intended effect will be realized is not identical with a higher degree 
of effectiveness (as suggested by UBA 2004, 44).  
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• Unilateral promises of polluters, e.g. industry codes of practice.  

Advisory instruments 
Advisory instruments work by offering information necessary to modify behaviour 
and by referring the benefits of a changed behaviour. The level of intervention 
intensity is the lowest compared to the categories above. Their effectiveness often 
relies on demonstrating a financial benefit to the actor (e.g. lower costs because of 
reduced but more effective fertilisation). 

• Offer of advice and consultancy, providing information material on a web page. 

Direct action 
In some cases the distinction between actor-related and environment-related 
measures is not necessary because the decision maker is at the same time the actor 
of an environment-related measure. This could be for example: 

• Removal of dams and weirs (if they are owned by the river basin authority) 

• Purchase of land (e.g. for afforestration, riparian buffer strips, reduction of farm 
land) 

Development of new actor-related measures 
The listed actor-related measures may be combined to new and more comprehensive 
measures. It is e.g. necessary to accompany an organic farming programme by advisory 
instruments to guarantee that the know-how for environmentally sound farming is 
available.  

2.3.3 Short cut for case studies 

The analysis of actor-related measures is crucial for the analysis on a decision making 
problem because the focus is directed towards the possibilities of the decision maker to 
take action. However, the prediction of behaviour of third persons is extremely difficult 
and uncertain. Moreover most of the expertise in HarmomiRiB is in natural sciences not 
in social sciences. For these reasons we would advise if resources are limited to 
concentrate in the case studies on the analysis of environment-related measures. The 
cost of this concentration would be that comprehensive decision support is not possible 
any more. Evaluation techniques like cost-effectiveness analysis and multicriteria 
analysis cannot be applied. Only parts of the impact analysis can be conducted. 
Important proportions of costs will probably be neglected because they are related to 
actor-related measures. To summarize: The (intermediate) results must be interpreted 
very carefully. 

2.3.4 Examples of environmental-related measures 

The following examples of environmental-related measures are taken from the problem 
areas point and diffuse sources. A more extensive discussion of these measures can be 
found in UBA (1999, 2004, 104-245).  

Point sources  

• Upgrading of a sewage treatment plant with regard to the parameters BODS, 
COD, NH4-N, Ntotal or Ptotal 
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— Brief description. The listed substances negatively affect the aquatic 
system. Improving the treatment technique lowers the discharge of these 
substances into the surface water.  

— Actors. Associations and independent organisations that run a sewage 
treatment plant, local authorities, companies. 

— Possible actor-related measure. Orders that tighten up the 
environmental and technical standards, subsidies for investments in 
better techniques. 

• Reducing the discharge of substances from chemical production and application 
via membrane filtration 

— Brief description. Many substances produced by the chemical industry 
harm the status of the water. Changes in the production techniques can 
lower the discharge of the harmful substances to the aquatic system. 

— Actors. Companies, small private enterprises 

— Possible actor-related measure. Orders that tighten up the 
environmental and technical standards, voluntary agreements, subsidies 
for investments in better techniques, money for R&D activities 
(supporting, long-run measure). 

• Qualified dehydration in the combined and separation process 
— Brief description. Separate collection and discharge of rainfall and 

sewage if economically reasonable. Discharge of heavily contaminated 
rainfall only after prior treatment. 

— Actors. Associations and independent organisations that run a sewage 
treatment plant, local authorities, companies, private households 

— Possible actor-related measure. Development programme, subsidies 

Diffuse sources  

• Reduction of nutrient and pesticide discharges via the creation of riparian 
buffer strips 

— Brief description. Riparian buffer strips reduce the erosion of particles 
directly into the surface water. Therefore, the discharge of nutrients and 
pesticides that mainly transported by particles (e.g. phosphorus) will be 
reduced. Furthermore, the strips function as a buffer for dissolved 
substances. By that the transport time is lengthened and break down 
processes within the soil have more time to operate.  

— Actors. Land owners, farmers  

— Possible actor-related measure. Purchasing land, compensation 
payments, orders, measure could be integrated in a programme for 
organic farming.  

• Reduction of nitrogen discharges into surface water and groundwater by   
a) determination of a requirement-oriented quantity of fertiliser, preparation of 
land and farm gate balances,   
b) applying organic fertiliser in a manner which will conserve rivers, and 
ensuring adequate storage capacities,   
c) conversion of selected agricultural land into extensively used grassland or 
land use based on principles of organic farming in accordance with EEC 
Regulation 2092/91 (reduction of overall fertiliser requirements) 
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— Brief description. All parts of the (composed) measure aim at a 
compliance or improvement of the ‘good agricultural practice’. They 
positively affect the aquatic system by reducing the amount of fertiliser 
per hectare, reducing the area where fertilizer is applied, improve the 
exploitation of nitrate by the plants, prevent the leakage of nitrate etc. 

— Actors. Farmers 

— Possible actor-related measure. Compensation payments, orders, 
measure could be integrated in a programme for organic farming. 
Combine and tighten up the requirements of other agriculture supporting 
programmes. 

• Reducing of phosphate discharges into surface waters by   
a) erosion-minimising soil cultivation (such as contour cultivation, direct 
sowing, mulch sowing with existing or new equipment, cultivation primarily at 
right-angles to the slope)  
b) Erosion-minimising soil management: full soil coverage all year round (field 
planting with intermediate crops), conversion of selected arable land into 
extensively used grassland or land use which follows the basic principles of 
organic farming in accordance with EEC Regulation 2092/91.  

— Brief description. Phosphate comes into the surface waters mainly by 
particles because its dissolvation properties are poor. Therefore an 
important strategy to prevent phosphate discharges is to reduce erosion.  

— Actors. Farmers 

— Possible actor-related measure. Measure integrated in a programme for 
organic farming. Combine and tighten up the requirements of other 
agriculture supporting programmes. 

2.3.5 Combining measures to alternatives 

Most likely it will be impossible or at least not efficient to reach the good status with a 
single measure. One reason for this is that the good status is a multidimensional 
objective. It comprises thresholds and development targets for nutrients (nitrate, 
phosphate), other pollutants (see list of prioritised substances), morphology, 
macrophytes, fish etc. Many measures aim at only one of these (sub-)objectives. 
Therefore, several single measures should be combined to a bundle of measures. We 
will call such a bundle an alternative. The task for the decision maker is to select the 
alternative that is most suitable with respect to the objectives and criteria determined 
before.  

The combination of measures to alternatives is an important step – preliminary decision 
– in the process of decision making. It makes sense to combine complementary 
measures because the performance of the combination not of each single measure is 
decisive. One has to take into account the (positive and negative) cross effects of the 
single measures.  

If a case study concentrates only on a single (sub-)objective like nitrate concentration 
the issue of combining measures may be of minor importance.  
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2.3.6 Uncertainty about alternatives 

The identification of potential measures for river basin management is a creative 
process. Many measures are known and already tested elsewhere, but new measures 
could be created. The list of potential measures can never be complete. There is (only 
partly reducible) ignorance about the complete set of potential measures.  

The determination of a set of measures that will be closer investigated, assessed and 
compared means at the same time to cut off other potential measures. It is important to 
have an attitude of openness when determining this set of potential measures and to 
reflect the possibility that the most appropriate measure for some reasons might be 
excluded in this preliminary selection.  

2.4 Set up a draft of a multicriteria matrix 

Problem identification and determination of objectives lead to a list of evaluation 
criteria. Considerations about potential actor- and environment-related measures and 
combinations of different measures to alternatives bring out a list of alternatives. The 
result of the problem framing can be summarized by the frame of a multicriteria matrix 
where the head row contains the different criteria and the head column contains the 
different alternatives. 

 

 

Criteria 

Alternative 

C1 C2 … Cn 

A1 ??? ??? … ??? 

A2 ??? ??? … ??? 

… … … … … 

Am ??? ??? … ??? 

 

The next two steps are  

1. to fill out the matrix, that is, to assess how each alternative performs with 
respect to the listed criteria. This impact analysis can be supported by modelling 
and can include an uncertainty analysis of the assessments (see Chapter 3) 

2. to evaluate the completed multicriteria matrix by cost-effectiveness or 
multicriteria matrix taking into consideration the information on uncertainties 
(see Chapter 4).  

2.4.1 Short cut for case studies 

If for a case study the short cut of neglecting actor-related measures is chosen, a matrix 
of the design as shown in the figure below might be helpful to summarise the results of 
an impact analysis. 
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Criteria 
Environ.-related 
measure 

C1 C2 … Cn 

M1 ??? ??? … ??? 

M2 ??? ??? … ??? 

… … … … … 

Mm ??? ??? … ??? 

 

Be careful with the interpretation of such a matrix. A direct comparison of different 
measures is not possible. Further considerations about  

• possible combinations of the measures  

• the cross effects of the measures 

• the possibilities to enforce the measures  

are necessary.  

3 Impact analysis  

The purpose of the impact analysis is to predict the consequences of an alternative with 
respect to the different criteria. This can be done by formal methods (modelling) or by 
expert assessments on the basis of their experience and knowledge or a mixture of both.  

3.1 Analysis of physical impacts of environment-related measures and 
related uncertainties 

Environment-related measures are actions that directly aim at a change of the state of 
the environment. The prediction of their impacts is – in general – the purpose of 
hydrological and other models. It is important that the models are able to make 
statements about the performance of the measures under consideration with respect to 
the identified evaluation criteria (see Sec. 2.2.2).  

It is an important task to estimate the uncertainty related to the physical impact 
assessment. An analysis of these uncertainties my include sensitivity analysis, scenario 
analysis, model adequacy, model validation and calibration etc. The information about 
the uncertainty can be given in different formats: description of model adequacy, 
probability distribution, intervals, 95% percentiles etc. 

3.2 Costs of environment-related measures and related uncertainties 

The definition of the term ‘costs’ is not simple. However, for the purpose of the 
HarmoniRiB case studies it might be sufficient to define the costs of an action as the 
amount of money that is necessary to compensate the negative (and positive) effects of 
the action. Benefits are nothing else than negative costs.  

Cost-benefit analysis monetarises all effects of an alternative. An alternative is 
preferred to the status quo if the (sum of the) benefits exceed the (sum of the) costs. In 
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contrast to this, in cost-effectiveness analysis the benefits of reaching the intended 
objectives are not monetarised. Like in cost-benefit analysis, costs in cost-effectiveness 
analysis are expressed in monetary units.  

For the case studies the first step is to identify the most important cost categories. For 
the measure “building a sewage treatment plant” the main costs are the construction 
costs, the operating costs and (if necessary) the construction costs of the sewage 
network. Other cost categories may be important in special cases like planning costs, 
the transaction costs of institutional stetting  

Depending on the method of cost evaluation an assessment of the related uncertainties 
should take place. In most cases the uncertainty assessment will be an expert judgement 
that yields a qualitative assessment of the uncertainties of costs.  

3.3 Other impacts 

As discussed in Section 2.2 on objectives other consequences of a measure besides the 
impacts on the good status and costs may matter. The methods to assess the 
performance of the alternatives with respect to these additional criteria vary greatly 
depending on the character of the criteria. For instance welfare could be measured by a 
cost-benefit analysis, employment could be assessed by a macro-economic model and 
acceptance could be estimated on the basis of a survey.  

3.4 Impacts of actor-related measures 

Predictions of the impacts of actor-related measures are a major source of uncertainty, 
particular if the impact of ‘soft instruments’ like voluntary agreements, financial 
incentives, and information instruments cannot be predicted precisely and need to be 
coarsely estimated. But there is even an implementation deficit of ‘hard instruments’ 
like regulations of technical standards of sewage treatment plants or upper limits for 
fertilizer application. Furthermore, if monitoring is neglected there are incentives to 
secretly exceed the limits.  

The assessment of the impact of actor-related measures is extremely difficult for many 
cases. No general advice can be given on how to proceed. Each actor-related measure 
needs to be carefully investigated. Some (costly) economic methods and models exist 
for the prediction of the impact of financial incentives on the behaviour of economic 
actors like farmers (e.g. calculations of compensation payments by calculating the loss 
of income caused by a certain renunciation of fertilizer). 

The impact of an alternative is composed by the impacts of the different single 
measures and the cross-impacts of the single measures. The impact of each measure 
comprises the impact of its actor-related measure on the actors (particularly with 
respect to the environment-related measures) and the impacts of the environment-
related measures.  

Example 
One measure might be a programme to foster organic farming: farmers who take part 
receive subsidies and are obliged to undertake certain environment-related actions (no 
artificial fertilizer, upper bounds of cattle per hectare, soil conserving cultivation etc.). 
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The measure is accompanied with consulting measures by the authorities with the aim 
to provide the know how of organic farming to the farmers.  

To assess the impact of the programme one has to estimate (among other issues):  

• What is the loss of income of the partaking farmers? (this may not be 
straightforward as organic produce can demand a price premium, depending on 
demand for it). 

• How much subsidies need to be paid?  

• How many farmers participate? 

• What is the structure of their farms (cattle, arable land, meadows, rotation of 
crops, etc.)? 

• Where are the partaking farms located including information on the soils and 
typography? 

• How large is the implementation deficit (farmers who receive the subsidies but 
get around the obligations)? 

4 Evaluation 

4.1 Cost-effectiveness analysis 

The idea of cost-effectiveness is rather simple. It is to choose the alternative out of the 
set of alternatives reaching the given objectives – a threshold, in case of the WFD the 
good status – that costs the least.  

In case studies where only a few alternatives are considered the application of cost-
effectiveness as a selection rule may be straightforward and unproblematic. 

However, two main problems may arise when applying this idea:  

• There are large uncertainties in the prediction of the costs: The assessment of 
costs for one alternative takes some time and needs resources. In real world 
decision problems normally the number of alternatives is not given. In many 
cases it might be huge – even infinite9 – so that the costs of all alternatives 
cannot be determined with reasonable effort.10 

• There are large uncertainties in the prediction of the effects: In this case the set 
of alternatives that reach the threshold cannot be determined. The set is fuzzy. 
The uncertainty of reaching the threshold needs to be assessed and evaluated. 
The easy selection rule ‘choose the cheapest’ cannot be applied because cost 
and probability of reaching the objectives are two (possibly competing) criteria 
for the selection.11  

                                                 
9 Take as a simple example the alternatives ‘reducing the area of arable land by x %’. One can choose for 
x any real number between 0 and 100. That is, the number of alternatives is indefinite.  
10 Normally information on costs is – if at all – only available for specific quantities as they could be 
observed on markets. In general cost-function, i.e. the function that relates the quantity of a good to its 
costs, is non-linear. 
11 The decision to be made depends on the risk strategy and risk acceptability of the decision maker. How 
much certainty is required for the decision? What is the risk of not achieving the desired effect of the 
measure?  
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A widespread strategy to reduce the complexity of a cost-effectiveness analysis is to 
consider separate cost-effectiveness relations. In some cases it might be reasonable to 
assume a linear quantity-cost relationship for a certain range of values. In the 
WATECO guidance document, for example, linearity is assumed in the discussion of 
cost-effectiveness. In case of linearity an optimization procedure may be applied to 
calculate the cost-efficient alternative even if the number of alternatives is infinite.  

Example: Assume the reduction nitrate costs 100 € per kg by technique A and 150 € per 
kg by technique B. Technique A may be applied to up to 500 kg and technique B 
without limits. If the reduction goal is 800 kg the cost-effective solution would be to 
apply technique A for 500 kg (which costs 50.000 €) and technique B for the rest of the 
required reduction, i.e. 300 kg (which costs 45.000 €). So the aimed reduction of 800 kg 
can be optimally reached at total costs of 95.000 €. 

However, several problems may come up:  

• The assumption of linearity of the cost-effectiveness relation is in most cases 
valid only in narrow boundaries.  

• Many measures have an impact on more than one objective. If technique B in 
the example above (which is cheaper than technique A) reduces additionally 0.7 
kg phosphate it might be more effective than technique A (even neglecting the 
upper bound of the application of technique A). In such a case the separation of 
the cost-effectiveness problem in a nitrate and a phosphate problem does not 
work. 

4.2 Multicriteria analysis 

If cost-effectiveness considerations cannot easily be undertaken because there are large 
uncertainties in the prediction of costs or effects or both, multicriteria analysis may be a 
way out.  

• Scoring  
There is a large number of multicriteria methods available (see e.g. Vincke 1992). 
The simplest one is ‘scoring’: Each criterion is measured in scores (e.g. school 
grades or 1, 2, 3 standing for ‘good’, ‘medium’, ‘bad’). Each criterion gets a weight 
according to its importance. The final score of an alternative is the weighted sum of 
its scores in the different criteria.  

The scoring method can also be applied to probability distributions of scores. The 
outcome is again a probability distribution.  

• MAUT   
Similar to scoring is the class of methods called ‘MAUT’ (multi attribute utility 
theory). Instead of scores each criterion is measured by a utility function (a real-
valued function that measures the attainment of the related objective). The final 
evaluation is again calculated as the weighted sum of the performance in the 
different criteria. The different methods of MAUT can be distinguished mainly by 
the way how the utility function is determined. One has to keep in mind that the 
determination of the utility function and the determination of the weights are 
interrelated.  

Similar to scoring MAUT is able to handle probability distribution functions. 
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• PROMETHEE 

PROMETHEE is one of many so-called outranking methods. In outranking 
methods alternatives are always valued relative to other alternatives (using pair-
wise preferences). This method as well as its extension for probability distributions 
is in detail described and explained in Klauer et al. (2004). For an excerpt see the 
appendix.  

4.3 Interpretation of results from cost-effectiveness and multicriteria 
analysis 

The outcome of a cost-effectiveness or a multicriteria analysis is (if uncertainty is 
neglected) a ranking of the alternatives. Despite of the clearness and plainness of such a 
result the analyst must be careful in interpreting. He should always keep in mind that 
the ranking was produced under a large number of explicit and implicit assumptions 
and preliminary decisions. Many aspects of the real world problem are excluded in any 
formal decision analysis. The result of a decision support methods ought to help the 
decision maker but cannot replace his decisions. He is responsible for the decision and 
so for the consequences of his decision.  

The limitations of the decision support need to be reflected by the analyst as well as by 
the decision maker. The analyst takes responsibility for his advice, too.  

If a formal uncertainty analysis is undertaken at the decision support the result is not a 
plain ranking but probability distributions of rankings or the like. The interpretation of 
such results is more complex. Decision makers have in general no strong experience in 
interpreting so that support by the analyst is necessary.  

5 Summary 

Our structuring of the decision making process for the selection of river basin 
management measures is summaries in the following figure. 
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 Identification of the problem
• Good status failed
• Identification of spatial and temporal scale of problem
• Concentration on a few problem fields
• Identification of decision maker

List of evaluation criteria
• Identify objectives
• Define criteria

List of alternative actions
• Environment-related measures
• Actor-related measures
• Combine to alternatives (bundles 

of measures)
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Cn…C2C1Criteria
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Cn…C2C1Criteria

Physical impact analysis
• Modelling
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Cost calculation
• Costs of investments
• Operating costs
• External costs
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Cost-effectiveness analysis
• Check applicability of CEA
• Uncertainty analysis

Multicriteria analysis
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6 Example: the upper River Kennet case study 

Mike Dunbar 

6.1 Introduction 

Here we will present some of the above guidance in the context of the upper Kennet. 
There are several good reasons for choosing the upper Kennet as an example, 
principally that there are considerable historical data available for the Kennet, not just 
on the environment, but some economic data too. This is because there has been 
ongoing discussion between Thames Water, the Environment Agency and other 
stakeholders over the ecological state of the river, and the costs to reduce any 
environmental impact (see below). This also means that there are generally two 
opposing viewpoints to each aspect of the study, which can be useful in highlighting 
uncertainties and how to deal with them. 

However there are also some caveats which the reader needs to know about:  

• Uncertainty was highlighted in the original studies on which we have based this 
assessment (usually to criticise the opposing party), but was not given any 
formal consideration. 

• The framework for the previous assessments was principally cost-benefit 
analysis, not cost-effectiveness or multicriteria. 

• There is still no clear agreement over whether the Kennet is at Good Status or 
not, and if not, what pressures are causing this. 

 

This discussion is solely based on readily available data and aside from some 
consideration of uncertainty in economic data, no further analysis has been undertaken. 
This distinguishes this document from the WP7 case study, which involves additional 
data, and a more comprehensive uncertainty analysis in data and models. 

General Background  
Since 1989, water supply and sewerage in England and Wales has been the 
responsibility of publicly listed companies (i.e. not state-controlled enterprises). They 
are regulated by various government bodies, but particularly by the Environment 
Agency with regard to how their activities affect the environment, and by OFWAT 
(Office of Water Services) with regard to their monopoly position, their requirement to 
supply water and the prices they can charge. In some cases there are relatively small 
companies supplying water (but not sewerage), but the majority of the population are 
supplied by large companies organised on a catchment basis. Thames Water is one such 
company.  

6.1.1 Identifying the problem 

6.1.1.1 Good Status reached or failed? 
Thames Water, or their predecessors have been taking groundwater from a site at 
Axford, very close to the River Kennet, since 1965. Although the abstraction is from 
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groundwater, it is in a zone of high permeability, and it is agreed that for the purposes 
of impact assessment, the water can be considered to come from the river. Increasing 
quantities of water have been taken since then, with a temporary licence being granted 
for this. Increased abstraction was only allowed when the flows at a nearby gauge were 
above 61.4 Ml/d. Much of the water is transported outside the catchment to the rapidly 
growing town of Swindon, so is a net loss. Thames Water applied for the temporary 
licence to be renewed in 1994, and the Environment Agency deemed that further 
restrictions on abstraction were necessary to protect the river. 

Thames Water disputed this, so a public inquiry, completed in 1997, discussed the case 
for more stringent controls on water abstraction. This highlighted ongoing uncertainties 
in the links between pressures and ecological status, even for a well-studied catchment 
like the Kennet. In addition it highlighted differences in approaches for estimating the 
economic value of water remaining in the river vs water used for public supply. Since 
then further investigations have been completed, although no firm conclusions have 
been reached.  

The Environment Agency has a duty to take account of likely costs and benefits of their 
decisions, hence the need for an economic analysis. Recipients of those costs and 
benefits are defined broadly. There are no specific criteria such as benefits outweigh 
costs, only that they must be considered. In the case of the Kennet, there would be 
economic costs to Thames Water in having to move water from other existing sources 
and/or develop new sources, in order to meet this demand.  

The main indicator used is the ecological status of the river (in this case the words 
ecological status are used in general terms as the background information pre-dates the 
WFD by several years). In this document we will not go into details as to how the 
ecological status is defined, suffice to say that ideally, the overall status will integrate 
the status of the fish, macrophyte and macroinvertebrate components of the river 
community. The Kennet is nationally recognised as of high ecological importance, for 
its diverse macrophyte and macroinvertebrate communities. Much of the river is 
designated as a site of special scientific interest (SSSI). Although the upper Kennet is 
not designated under the European Habitats Directive, it could be argued that the 
Kennet does warrant an objective of “high” status. The Environment Agency used the 
status of the river as the main reason to justify restricting water abstraction, but because 
of the cost-benefit framework adopted, and the fact that there is no direct link between 
Good Status and economic valuation, the economic valuation took into account indirect 
factors such as fishing, house prices, leisure activities, and “non-use” values. 

6.1.1.2 Concentration on one or two problem fields 
On the Kennet, the main problem field is the reduced flows in the river (due to 
abstraction) and its consequent detrimental impact on the ecology. Subsidiary problem 
fields are the morphology of the river (since habitat is a function both of river flow and 
channel structure) and nutrient enrichment (eutrophication). 

6.1.1.3 Identifying the decision maker(s) 
In this case, the Decision Maker is the Environment Agency. They are the regulatory 
agency and have the regulatory power to give abstraction licences, but are also 
accountable for their decisions. In other cases, for example when considering diffuse 
nutrient input to rivers, or historical river channel alterations, the EA still have overall 
river management responsibility but have far fewer powers to take direct action. 
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6.1.1.4 Identifying the problem and uncertainty  
The problem is water abstraction, causing reduced river flow within the Kennet and 
thus any consequent impact on the ecology of the river. There is uncertainty as to the 
meaning of Good Status, this is quite important, but as part of this project, only basic 
assumptions can be made about this uncertainty. There is uncertainty as to the extent of 
the impact and whether there is a risk of not achieving Good Status. In addition there 
will be uncertainty is how much the abstraction needs to be reduced in order to not have 
a detrimental impact. In this example it will be difficult to encompass both these 
sources of uncertainty so it is necessary to make the assumption that the abstraction, 
combined with other impacts arising from nutrient enrichment and physical habitat 
degradation, does cause the river to fail to achieve Good Status. In this case, the 
problem then becomes one of identifying the most cost-effective measures for the 
achievement of Good Status.  

6.1.2 Preliminary list of objectives 

6.1.2.1 Objectives 
General objectives. This example can be considered to come within the overall WFD 
objective of “promotion of sustainable water use based on long-term protection of 
available water resources”. The objective to mitigate the effects of droughts is also 
relevant. 

Cost-effectiveness. Cost-effectiveness provides the overall context for all the case 
studies, however it needs to be remembered that most of the information available is 
based on previous cost-benefit analyses.  

Good Status. In addition to overall Good Status of surface water bodies, competent 
authorities are required to achieve Good Status in groundwaters as well.  

Weightings, (dis-)proportionality and exceptions. Two issues could arise here. Firstly 
the Kennet could be designated as a Heavily Modified Water Body under the WFD. 
This would require that there are modifications to the physical character of the river 
which continue to provide economic benefit which outweighs their negative effects. In 
the case of the Kennet it has had a long history of modification, partly for land drainage 
and flood defence (through bed lowering and channel widening) and partly for 
navigation (the river provides water to the Kennet and Avon canal and the canal and 
river run together in the mid to lower stretches). However the upper parts of the Kennet 
which are the focus for the study are not really subject to these impacts.  

The second of these objectives concerns timing. If we assume that the river fails to 
achieve Good Status, it could be determined that it is most cost-effective to restore the 
river over a period of time which is longer than that initially required by the directive. 
In this case, the river would initially fail its objectives, but there would be derogation. 
We will not consider this further here.  

6.1.2.2 Criteria 
Within the Kennet a number of methodologies can be used to assess whether the river 
will achieve ‘Good Status’. Previous work on the Kennet used a model (PHABSIM – 
physical habitat simulation) to derive a flow value where the reduction in habitat caused 
by the abstraction was no more than 10%. This figure was derived partly with 
uncertainty in mind, as it was deemed that chance variation would mask any figure less 
than 10%. 
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Since the relationships between river hydrology and ecology are often poorly 
understood, hydrological criteria are often used as a surrogate to define acceptable flow 
alteration. The Environment Agency now has a Framework (RAM – Resource 
Assessment and Management) which it uses for this, this uses pre-defined allowable 
“takes” of water at a number of points on the natural flow duration curve. RAM also 
uses ecological criteria, notably the LIFE (Lotic Invertebrate Index for Flow 
Evaluation). The HarmoniRib WP7 case study has examined the uncertainties 
surrounding these criteria in more detail. The Environment Agency is currently 
developing a framework for setting River Habitat Objectives, but this is not yet widely 
available. Because of the wide variation in river habitat quality within a catchment such 
as the Kennet, river-specific criteria based on the habitat quality associated with 
good/high status can be developed. 

Costs 
Thames Water would directly bear the costs of any reduction in abstraction from the 
Kennet. They evaluated the costs of several different options which would be needed if 
this occurred, these are discussed in the next section. Additional costs would be 
associated with holding a public inquiry and with monitoring the status of the river. 
Improvements to river habitat require either capital works (ie incurring capital costs), or 
cessation of management, and may lead to adjacent agricultural land becoming less 
productive (i.e. incurring ongoing, recurrent costs).  

Because the original work on the Kennet centred around cost-benefit analysis, benefits 
assessments were undertaken. These centred around Use and Non-use benefits.  

Use benefits were a combination of  

• Local residents willingness to pay to visit the river (values from benefits 
transfer) 

• The value of the Kennet fisheries 

• Values of house prices near healthy rivers (using hedonic pricing) 

Non-use benefits were valued as the willingness to pay for the preservation of a healthy 
river, again the WTP values per person were taken from other studies, and applied to 
the numbers of customers in Thames Water’s area. 

6.1.2.3 Uncertainty about objectives and criteria 
For the River Kennet, uncertainty about objectives and criteria remains one of the 
largest sources of uncertainty. The original work on the Kennet was undertaken prior to 
the WFD (with its objective of Good Status and emphasis on hydromorphology as well 
as water quality), and prior to the development of the Environment Agency’s RAM 
framework, which sets more transparent criteria for water resource management. 

6.1.3 Preliminary list of potential measures 

6.1.3.1 Definitions 
The Environment Agency is the decision maker, and it is Thames Water who is actually 
abstracting water. Thus strictly speaking, the licensing of water abstraction is an actor-
related action. However, in theory, there is very little uncertainty as to the adoption of 
such an action. The only uncertainty surrounds whether Thames Water will dispute the 
determination and take the matter to a public inquiry. This did indeed happen, there is 
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good information on the costs of such an inquiry. Because of this lack of uncertainty, 
the situation bears some resemblance to the environment-related actions context.  

With regard to any habitat improvement measures, actors would likely be landowners 
or manager, albeit with support from government or regulators. This bears more 
similarity with agricultural diffuse pollution where incentives are needed to adopt 
measures. 

List of measures 
Any measure or combination of measures will need to achieve the overall objective of 
Good Status in the Kennet.  

Possible water resource measures include: 

Thames Water reduce the amount of abstraction. The options may consider 
combinations of Hands Off Flows (abstraction must be substantially reduced once the 
flows in the river are reduced to the HOF) with a number of different licensed 
abstraction volumes.  

This will require TW to obtain some water from elsewhere. The key options to achieve 
this are  

• Import water from Farmoor reservoir (requires building a new pipeline from 
40km away to Swindon) 

• Provide nitrate removal at another source 

Replacement of the water with water from elsewhere was the main option considered 
for the Kennet. Clearly these all require major capital works, for which there is a 
significant up-front capital cost.  

Other potential measures include: 

• Moving towards Good Status by restoring some of the morphology of the river 
channel. 

• Reducing the amount of water needed by reducing leakage and encouraging 
customers to reduce water usage. 

6.1.3.2 Incomplete list of actor-related measures 

Any action to reduce abstraction would be a direct actor-related measure. In contrast, 
any efforts to restore the river channel would need to undertaken on a more voluntary 
basis. Measures such as reducing leakage and encouraging customers to reduce water 
usage lie somewhere in between. 

6.1.3.3 Short cut for case studies 

Consider above measures as being environment-related measures, there is no additional 
uncertainty over whether they are adopted or not. 

6.1.3.4 Combining measures to alternatives 

Under some circumstances, a single measure on its own could be enough. One example 
would be a major reduction in abstraction, and provision of water from the pipeline 
from Farmoor reservoir. This is a relatively costly single measure, so to justify it, a large 
reduction abstraction would have to be required.   
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There is also considerable scope to combine measures. This is particularly important if 
it is decided that an intermediate or small reduction in abstraction is required. For 
example, river restoration measures could be combined with leakage control and the 
upgrading of another source. 

6.1.4 Uncertainty about alternatives 

Many of the measures involve reduction of the abstraction, in which case there is 
uncertainty that the measures will achieve the aim of meeting ‘Good Status’. 

River restoration is also an inexact science, there is uncertainty as to whether restoring 
the river will have sufficient effects. 

Concerning leakage control and reduction in consumption, other measures need to be 
taken to achieve these. This brings additional uncertainty. 

Finally there is uncertainty in time. Good Status may be achievable, but sometime after 
2015. For example, leakage control may be achievable, but such schemes take time to 
engineer and implement. 

6.1.5 Set up a draft of a multicriteria matrix 

 
Criteria  
Flow requirement# Measure 

LIFE score Proportion of 
flow at Q70 

Physical 
habitat for fish 

Leisure, 
Tourism 

Status quo 
Abst=13.1 
HOF: 69 -> 9.3 

Nitrate 
removal at 
alternate 
source 

    

Option 2 
Abst=13.1 
HOF: 104 -> 3 

Import water 
via pipeline 

    

Option 3 

Abst=13.1 

HOF: 86 -> 6 

 

Leakage 
control and 
water 
conservation, 
Plus habitat 
restoration 

    

 

# All figures in thousand cubic metres per day 

Abst = maximum amount of water abstracted when flow above hands off flow 

HOF x -> y = hands off flow value and maximum amount of water abstracted when 
flow is below hands off flow. 

For each option, there will be a set of (environment-related) measures aimed at 
achieving it). 

When the matrix is completed a probability can be associated with  

 

The stages in the Kennet case study can be stylised in the four diagrams below (figures 
6.1 to 6.4). Figure 6.1 illustrates the uncertainty in the pressure-impact relationship, this 
is addressed in the HarmoniRib WP7 case study, but not considered further here. Figure 
6.2 illustrates the uncertainty with the assessment of the impacts, and the relationship 
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between impact and status. Figure 6.3 illustrates the uncertainties in the main economic 
assessment: what is the relationship between improvement in status and cost, for each 
option. Finally, Figure 6.4 illustrates how the individual measures which form the 
options could be achieved, along with uncertainty.  

 

 

 

 
Figure 6.1. Stylised example of uncertainty in relationship between hydrological and 
ecological attribute. 

 

Hydrological or Ecological Attribute 
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Hydrological Attribute e.g. % reduction of flow from 
natural 

E
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Figure 6.2. Stylised example of uncertainty in relationship between hydrological and 
ecological attributes and overall status. 

 

 
Figure 6.3. Illustration of uncertainty for overall options, both in terms of likelihood of 
achieving Good Status and costs. 

 

 
Figure 6.4. Illustration of uncertainty for each measure (which will be packaged 
together to achieve options), both in terms of improvement of status and costs. 
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6.2 Impact analysis  

The purpose of the impact analysis is to predict the consequences of an alternative with 
respect to the different criteria. This can be done by formal methods (modelling) or by 
expert assessments on the basis of their experience and knowledge or a mixture of both.  

6.2.1 Physical and ecological impacts of environment-related measures 

It is well known that both changes in river flows and habitats affect the structure and 
nature of in-river communities. On the Kennet, there is the uncertainty associated with 
defining these relationships in a particular case. The main ecological measure used will 
be the LIFE score, this is designed to index the response of the macroinvertebrate 
community to flow variation. It also responds to habitat degradation. Clearly there is 
uncertainty in the extent to which water abstraction affects river flows, and whether this 
regulation can be detected in terms of its effects on the macroinvertebrate community. 
Macroinvertebrates are also affected by organic pollution, fortunately the Kennet is 
fairly clean. In the past, the river has been affected by eutrophication and there is 
ongoing debate as to the legacy of this. Eutrophication has an effect on instream plants 
and algae, which can provide both a habitat and food source for invertebrates, so ideally 
these links would be included.  

6.2.2 Costs of environment-related measures 

Previous work by Thames Water has looked into the various measures that would be 
required to achieve the Environment Agency’s most stringent proposed restrictions on 
water abstraction (corresponding to Option 2 above).  

As discussed above, these included: 

• Measure A. Import water from Farmoor (requires building a new pipeline from 
40km away to Swindon) 

• Measure B. Provide nitrate removal at another source 

• Measure C. Water conservation 

• Measure D. River restoration, including dredging river to remove fine sediment, 
removal of weirs, channel narrowing and reinstatement of more diverse 
marginal habitat. 

Indirect costs would include costs of monitoring the ecological status of the river in the 
future. 

6.2.3 Other impacts 

The following benefits could be associated with an improvement of the ecological 
status of the river. 

• Leisure and tourism, including fishing and general recreation. 

• House prices. 

• Non-use benefits. 
Sustainability could be assessed for the different measures: for example local solutions 
could be weighted more favourably than solutions with impacts over a wider area. 
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6.2.4 Impacts of actor-related measures 

In terms of licensing water abstraction this is not a big issue: voluntary agreements and 
human behaviour are not so important. The main area where this would be an issue is if 
physical river restoration were identified as an appropriate measure. The river is owned 
by a multitude of different interests, and the Environment Agency does not have any 
permissive powers to compel river restoration works. There would need to be a 
combination of instruments and grants to encourage land owners to take action. Such 
schemes are already in existence in some European countries, for example in the UK 
the Entry Level Scheme provides a single payment in return for basic environmental 
measures. These schemes could be expanded to cover more water-related measures, and 
added to in terms of grants for the improvement of river habitats. 

6.3 Evaluation 

The following table illustrates the stages in the analysis. For the HarmoniRib project, 
Stages 2 and 5 are the most important as they are the ones within which some 

quantitative analytical work can be undertaken. 

 

Stage Uncertainty Limitations 

1. What is Good Status for 
the Kennet? 

Some uncertainty in the 
objective can be considered 

Difficulties in defining 
reference conditions. 

Probably need to 
assume that status (with 

respect to water 
resource pressure) in a 
series of “good” flow 

years is good.  

2. What is the impact of 
water abstraction and 

physical habitat degradation 
on the ecology of the 

Kennet? 

Several sources considered 
(hydrology and ecology). 

Central part of HarmoniRib 
WP7 study 

Some sources of 
uncertainty can be 

justified quantitatively, 
others will need best 
judgement to assess 

quantitatively 

3. What is the consequent 
current ecological status? 

Focus is on whether the river 
is at Good Status or not 

Not really worth 
spending much time 

evaluating this as many 
issues beyond our 

control. 

4. What is the likelihood of 
various options (reductions 
in abstraction and increases 

in hands off flows) to change 
the ecology, and thus reach 

good ecological status. 

Scenario analysis. All hinges 
on what probability of 

achieving Good Status is 
acceptable. 

Need to assume river is 
not at Good Status. 

5. How can measures be 
packaged to achieve the 

Assessed using cost-
effectiveness analysis and 
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Stage Uncertainty Limitations 

desired options. multicriteria analysis. 

The overall question then, is what measures are required which give an acceptable 
probability of achieving Good Status.  

For the Kennet case study, it makes sense to concentrate on a limited number of options 
and measures. In particular, a more extreme option, that major changes in the flow are 
required to achieve good ecological status, hence also major, costly measures 
(involving capital works) would also be required. Secondly, a more subtle scenario 
could be considered, where smaller alterations to the regime could be accompanied by 
other measures such as river restoration. This packaging of measures is interesting in 
itself, combining environment-related measures under more direct control (reducing 
abstraction) with actor-related measures such as incentives for habitat restoration. In the 
first case it is clear that cost-effectiveness analysis would be the most suitable tool. This 
is also to some extent true for the second case, which would involve more packaging of 
measures. However if multiple restoration measures were to be considered and 
weighted, an alternative would be to undertake a multicriteria analysis. 
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8 Appendix PROMETHEE 

Excerpt from Klauer, B., Messner, F., Drechsler, M. (2004). 

8.1 Preference function 

Let A be the finite set of all alternative actions. The decision problem is to select the 
best action or – more extensively – to rank all alternatives. The performance of an 
alternative with respect to an objective of the decision-maker is measured by a criterion. 
Formally, a criterion i is a function →Agi : R, taking its value in the totally ordered set 

R, and representing the decision-maker’s preferences according to some point of view 
(Vincke, 1992: 27). A central step in all outranking methods is the pairwise comparison 
of alternatives by a preference function. A (partial) preference function is a function 

]1,0[: →×Π AAi . The quantity )),((),( basba ii Π≡Π  is a function of the difference 

)()(),( bgagbas iii −=  between the performances of alternatives a and b in criterion i. 

A value of 1),( =Π bai  represents strict preference of a over b in criterion i, a value of 

0 represents indifference or a preference of b over a. Figure 1 shows two common 
forms of the (partial) preference function.  

The form in solid lines is called ‘normal preference function’ and assumes that 
alternative a is strictly preferred (indifferent) to alternative b in criterion i if )(agi  is 
greater than (equal to) )(bgi . The form in dashed lines acknowledges that people are 
not always willing or able to strictly decide whether alternative a is better than b in 
criterion i, even if 0),( >basi . In this case a is strictly preferred to b only if its 
performance ig  exceeds that of b by a quantity dPi which is called a preference 
threshold. There is indifference between two alternatives a and b if ),( basi  is below an 
indifference threshold dqi. If ),( basi  lies between the two thresholds, 

piiqi dbasd << ),( , then there is hesitation between strict preference and indifference 
called weak preference (Vincke, 1992: 74).12  

The total pairwise preference ),( baΠ  of an alternative a over an alternative b is the 
weighted sum13 of partial pairwise preferences: 

∑ Π=Π
i

ii bawba ),(),(  (1) 

                                                 
12 Even if the consequences of the alternatives are certain, the decision makers might hesitate to decide 
between indifference and strict preference of one alternative with respect to a certain criterion if there are 
additional criteria. For instance a price difference of 100 Euro for a car seems to be irrelevant if the buyer 
is also concerned about the design, equipment, fuel consumption etc. 
13 The importance of the weights is discussed in detail in Sec. 5.4.  
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Figure 1: Preference of an alternative a over an alternative b in a criterion i as a  
function of the difference between the values ( )()(),( bgagbas iii −= ) 
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Solid line: normal preference;   
Dashed line: preference with indifference and weak preference (indifference threshold 
dqi and preference threshold dpi: see text). 

 

8.2 PROMETHEE 

Several ways exist to deduce a rank order from the pairwise preferences Π, which lead 
to different outranking methods, such as ELECTRE (Roy, 1968), NAIADE (Munda, 
1995) and PROMETHEE. In contrast to other outranking methods, PROMETHEE has 
the advantage that the concepts and parameters involved have some physical or 
economic interpretation easily understandable by the decision-makers (Vincke, 1992: 
73). The simplicity of PROMETHEE makes it easy to integrate uncertainty. 
PROMETHEE is, due to the pairwise comparisons, restricted to discrete decisions, i.e. 
only a finite number of alternatives can be ranked. 

One important common feature of all outranking methods is that the rank orders they 
produce are not necessarily complete but may be partial (pre)orders, meaning it is not 
always possible for all pairs of alternatives to decide whether the first alternative is 
ranked higher, lower or equal to that of the second alternative. This can be seen very 
simply in the PROMETHEE method, which acknowledges that there are (at least) two 
possible ways to create a complete rank order of alternatives in a set A of all alternative 
actions. The rank of an alternative Aa∈  could be measured by the sum of the pairwise 
preferences of this alternative over all the alternatives in the set A: 

∑
∈

+ Π=Φ
Ax

xaa ),()(  (2) 
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where a is preferred to b if )()( ba ++ Φ>Φ . Alternatively the rank of A could be 
measured by the sum of the preferences of the other alternatives in the set A over a: 

∑
∈

− Π=Φ
Ax

axa ),()(  (3) 

where a is preferred to b if )()( ba −− Φ<Φ . If weak preference exists in some of the 

criteria, i.e. if some of the thresholds ip  and iq  are nonzero, then the sum 

),(),( abba Π+Π  is not a constant for all pairs of alternatives ),( ba  and thus 

)()( ba ++ Φ>Φ  does not imply )()( ba −− Φ<Φ .  

Now PROMETHEE combines both measures and defines:  

• a preferred to b if )()( ba ++ Φ>Φ  and )()( ba −− Φ<Φ ; 

• b preferred to a if )()( ba ++ Φ<Φ  and )()( ba −− Φ>Φ ; 

• a and b are indifferent if )()( ba ++ Φ=Φ  and )()( ba −− Φ=Φ ; 

• a and b are incomparable otherwise.14 

Consequently, if there are weak preferences in one or more criteria incomparability can 
occur and lead to a partial rank order.15  

 

 

                                                 
14 There exist different variations of PROMETHEE: The described definition of the preference, 
indifference and incomparability relations are called PROMETHEE I. In contrast to this version in 
PROMETHEE II it is ),(),(),( bababa −+ Φ−Φ=Φ  and a is preferred to b iff 0),( >Φ ba . In 
PROMETHEE II the result is always a complete rank order of the alternatives.  
15 If only normal preferences are used in PROMETHEE the intensity of preferences have no impact on 
the ranking of the alternatives. This is – at least to a certain degree – not the case if weak preferences are 
applied. 
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Abstract 

The European Water Framework Directive is shaping a new conception of integrative water 
protection. In this article, the consequences of the Water Framework Directive in respect to 
national environmental policy will be discussed in referring to the notion of responsibility 
which is a central concept of political philosophy and theory. It will be shown that the new 
conception of integrative water protection entails a fundamental change in water protection 
policy and also environmental policy at all. It implies that environmental policy not only has 
to prevent environmental damage but also has to warrant a good status of the environment, 
that it must maintain such good status or even achieve it if this status does not exist. Achiev-
ing and maintaining a good status of the environment is, however, an encompassing task since 
it confronts environmental policy with the complexity of the modern world and with problems 
of uncertainty and ignorance likewise. Thereby, state power and political-practical judgement 
will eventually be overexerted. The threat of such overexertion has to be kept in mind in dis-
cussing the so called New Environmental Governance. It will be pointed out that the New 
Environmental Governance, is not primarily a form of some sort of democratic participation 
but rather designed to improve state power in environmental politics. 
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1 Introduction 
The European Water Framework Directive (WFD) adopted in the year 2000 pursues the ob-
jective of exacting protection of bodies of water. Not only should damage to groundwater, 
surface waters and coastal waters be prevented, but rather more shall be achieved: a good 
general condition of the waters concerned should be maintained or attained within a prede-
fined period which has yet to be specified today. 

The European Water Framework Directive (WFD) asserts much higher demands on state en-
vironmental policy/politics than have been accepted so far by national legislative bodies such 
as that of the Federal Republic of Germany. Are, for this reason, real improvements of protec-
tion of waters to be expected? More than a few researchers and environmental experts are 
apparently of this opinion.2 Critical views also exist, however, pointing out that application of 
the Water Framework Directive is not conformable with the institutional structure of German 
water protection measures and that implementation of the Water Framework Directive is as-
sociated with numerous uncertainties. It then appears questionable whether current environ-
mental policy is at all effective in terms of the ambitious objectives of the Water Framework 
Directive and is in a position to accept responsibility in achieving the said objectives.3 

This paper starts with the hypothesis that the model of integrative protection of bodies of wa-
ter sketched in the Water Framework Directive will confront environmental policy with major 
problems of uncertainty and ignorance. 

This has effects on the aptitude of environmental policy to take over responsibility for the 
objectives allocated to it and its claim to be acting effectively. For this reason, I shall analyze 
the consequences by employing as a guiding principle the notion of responsibility deduced 
from implementation of the Water Framework Directive, most specifically for the protection 
of waters and more generally with respect to environmental policy. 

Human behavior is almost always characterized by uncertainty and ignorance. It occurs under 
conditions which may change unexpectedly and provoke consequences, reactions of third 
parties and other results, which are either entirely unexpected or at least cannot be foreseen 
with any certainty. This way, activities sometimes bear results which, from the viewpoint of 
the persons undertaking the action, are undesirable or may even be dangerous for them. 

An important aspect of the undesirable or threatening consequences of any action taken in-
volves the environmental problems induced. Environmental problems are the undesirable and 
often unforeseen consequences of commercial/economic activities which impair both life and 
health and may even question the very foundations of human life. As far as the environment is 
concerned, uncertainty and ignorance may inculpate a danger to the natural basis of life in 
much the same way as they signify failure and danger to prosperity in the economy. 

Therefore, uncertainty, as partial ignorance, and also total ignorance concerning the conse-
quences of one’s activity entail insecurity in the sense of threat and hazard Both politics and 
the state are negatively inclined to both uncertainty and insecurity. The state creates security 
and certainty by means of law and its legal system; otherwise expressed, it eliminates uncer-

                                                 
2 Such as the authors represented by Keitz/Schmalholz (2002) and Moss (2003) in the Expert Council for Envi-
ronmental Questions (see for example SRU (Expert Council for Environmental Questions) 2000: txt. fig. 638 f.) 
3 Wolfgang Köck (2005: 334/5) commented as follows: "The environmental protection integrated in investment 
rights and integrated river basin management in accordance with the Water Framework Directive − both of 
which are attributed to British concepts − generates expenditure where the results are highly questionable in 
terms of being appreciably beyond the implementation-friendly concepts of German Immission Protection Law. 
However, the noble claims of comprehensive river basin management in accordance with the Water Framework 
Directive do not fit in with the institutional operating conditions of the water protection authorities." 
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tainty. and insecurity. It guarantees the existence of common rights and protects its citizens 
against threats to their lives, their freedom and their property. For this reason, the state also 
exerts influence against environmental problems, including water pollution. In the same way, 
the state looks after expectational certainty among its citizens by means of its legal system: 
Everybody knows what one is allowed to do and that normal conduct will assert itself, 
whereas violations of normal conduct will be sanctioned. The state prescribes a specific non-
damaging mode of activity and at the same time makes sure that damaging modes of activity 
are disallowed. In other words, everybody can certainly know what one may expect in the 
spheres of activity regulated by the state and what the results of one´s activity are likely to be. 

Security and expectational certainty are not established everywhere by the state. Individual 
economic failure is as unlikely to be prevented by the state as the failure of a career or well-
planned life. And, of course, the state is unable to protect an individual from illness. The state 
has to restrict itself to general aspects of its citizens' existence: securing their rights, elemen-
tary existential welfare and the existence of the community as a whole. 

As far as security and expectational certainty are concerned, the state bears the responsibility. 
The state can only properly adhere to this responsibility and guarantee security if it has the 
power to assess and monitor its own activities as well as those of its members and their con-
sequences. This means that the state needs to possess expectational certainty with regard to 
the consequences of its own activities, insofar as the latter are associated with spheres subject 
to its regulation by law; it must possess comprehensive knowledge about these consequences. 

Should environmental problems confront the state and its policy with uncertainty and igno-
rance, however, we are obliged to ask ourselves how the state and the policy can maintain its 
elementary responsibility, particularly with regard to the natural foundations of life and envi-
ronment of mankind under these conditions. The state and its policies clearly need greater 
instruments of power in order to be able to deal with environmental problems in spite of their 
complexity and the uncertainty associated with them. These more encompassing instruments 
of power are frequently foreseen in forms of environmental governance, the introduction of 
which would lead to changes in the political institutions involved (Moss 2003). But how are 
such forms to be judged in the light of the terms "responsibility, uncertainty and ignorance"? 
And to what extent will they bear uncertainty and ignorance with an additional diffusion of 
responsibility into the realms of political decision-making? I will initially pursue these ques-
tions by discussing the terminology of responsibility, uncertainty and ignorance (Section 1). 
Section 2 will address the problem of complexity in human activity. On the basis of these 
terms, I will then compare the classical approach to the protection of waters with that of the 
Water Framework Directive (Section 3). Section 4 then reviews the difficulties emerging 
from the complexity of political responsibility. The final Section 5 will subsequently try to 
assess the environmental governance in question here. 

 

2 Responsibility, uncertainty and ignorance 

2.1 Responsibility 

2.1.1 Allocation and commitment 
Responsibility is a key notion in political discussions and the associated philosophical and 
scientific deliberations, which, however, often is used ambiguously. Attribution of responsi-
bility to somebody for something means allocation of a certain responsibility and commitment 
to them, making them answerable in the process. Whoever bears responsibility is obliged to 
assume liability in some form or other for whatever they do, either accepting liability for 
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omissions or having to endure reprimands. The term responsibility has achieved particular 
significance in modern politics, which is shaped by functionally interacting fields and com-
mitment groups. The sociologist Arnold Gehlen, therefore, calls responsibility ”the mecha-
nized form of duty" (2004: 67; our translation). In other words, modern politics can only 
reach its specific objectives if everybody does and is expected to do their own bit in these 
various fields and commitment groups, in addition to which it has been predefined with ex-
actitude what their own bit actually is. Doing one's own bit is seen as the responsibility borne 
by every person or representing the duty they have to fulfill. 

What does the term "responsibility" really mean then, and how is it linked to knowledge and 
ignorance? In its primary sense, responsibility is a category of accountability. Someone is 
responsible for an action or activity and its consequences. This action is viewed as their own; 
they wanted it and at least accepted the consequences of their own action with approval. Re-
sponsibility takes freedom of performing an action or its voluntary nature for granted. One 
can only be held responsible for an action performed on a voluntary basis. An action can only 
be considered voluntary if one has not been forced to do it − either externally or internally − 
and also knows what one is doing. This has been pointed out by Aristotle (1995 Edition: 44-
48) in his Nichomachean Ethics. Although it's fairly apparent what it means to be forced or 
not, the expression "to know what one is doing" needs some explanation. One knows what 
one is doing if one knows how the action will be understood by others, whether the action is 
appropriate, may be necessary and adequate and whether the means used are in correct pro-
portion to the objective pursued. With regard to a measure associated with the protection of 
bodies of water, one needs to know whether it is normatively called for and whether it is suit-
able to achieve the desired objective under conditions of reasonable use.  

In addition to the above, "to know what one is doing" implies also awareness of the conse-
quences of an action. As well as the purpose pursued, its primary intended consequence, ac-
tions may also show side-effects which are not intended and may be unforeseeable under cer-
tain circumstances. Whoever bears or wishes to bear responsibility for their own actions has 
to be aware of the consequences of such action to a certain extent. They must know which 
side-effects will definitely occur or which are likely to occur with a certain probability. This 
knowledge should not only cover the immediate consequences of the action but also indirect 
results such as operating hazards derived, for example, from a motor vehicle or from an in-
dustrial facility, independent of any concrete activities − or omissions. In this context, respon-
sibility is borne for the consequences and side-effects of an activity, of which one was aware 
or should have been aware − whereby it is decisive from a moral and legal point of view 
whether obtaining this information could be expected of the person actively involved (Lübbe 
1998: 47-49). In accordance with the above, there exists an essential correlation between re-
sponsibility and knowledge. Free and responsible activity requires prior knowledge about the 
circumstances of the activity. 

Responsibility for the activity and its consequences as such has no immediate legal or moral 
significance, however. Responsibility in this sense only represents the basis, e.g. of legal li-
ability for the consequences. If responsibility is considered a principle of accountability for 
activities and their consequences, then responsibility may also be described as competence in 
a second sense of the term. In this second sense, the person conducting the activity is not pri-
marily considered to bear responsibility for the activity itself and its consequences but rather 
for someone else, something else or for the observation of regulations and norms. Responsi-
bility as a principle of competence has the significance of an obligation: if one bears responsi-
bility in this sense, one is equally obliged to properly observe a norm or to take more or less 
comprehensive care of the conservation, well-being or good condition of an object or person. 
Responsibility for a person or an object may also be further differentiated into negative and 
positive responsibility. Negative responsibility for someone or something is borne if one has 
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the duty not to damage something or someone. In principle, we all have this negative respon-
sibility or damage avoidance commitment towards everyone else and every external object. 
On the other hand, we have positive responsibility for someone or something if we are duty-
bound to actively take care of the well-being or conservation of someone or something, as in 
the case of parents and their children. This positive responsibility may vary in its definition. 
In extreme cases, it may demand that the actively responsible person does everything possible 
in their own power; on the other hand, it may be limited by certain boundaries of reasonable-
ness (cf. Lübbe 1998: 47-49). Positive responsibility for a person or an object may, however, 
be unlimited in the sense that the responsible person is in the position of a guarantor for the 
well-being, good condition or conservation of a person or an object. The guarantor is obliged 
to vouch for who/whatever is under their responsibility within the assets at their disposal, 
their existential livelihood or their moral integrity. In this sense, the state is guarantor for the 
validity of law and the legal system; maintenance of this state of affairs is its raison d´être. 
Whoever is in the position of guarantor not only has to use their own strength in the interest of 
those under guarantee and keep the consequences of their own activities under control; they 
are also obliged to monitor the behavior of third parties and deter them from endangering that 
for which the guarantor is responsible. 

This means we are in a position to make a triple differentiation in terms of responsibility for a 
person or an object: 

(i) Negative responsibility, damage avoidance commitment; this is fulfilled when damaging 
activities are omitted, 

(ii) Positive responsibility or commitment to promote the conservation, well-being or good 
condition of a person or object within certain reasonable boundaries, 

(iii) Principally unlimited commitment of a guarantor to vouch for the conservation, well-
being or good condition of a person or object without unnecessary constraints. 

Proper responsibility in this sense of authoritative delegation not only demands prior freedom 
and voluntary nature of the action involved, but also power, this means the ability to deci-
sively influence the environment by one's own activity. These demands on the power of the 
acting party are of modest significance in cases of negative responsibility, whereas they are of 
major significance and simultaneously most problematic in cases of guarantor commitments. 
Under certain circumstances, the guarantor may not even refer back to ultra posse nemo obli-
gatur (no-one can be placed under obligation beyond their own assets). In every case, how-
ever, responsibility in the sense of authoritative delegation assumes that the party is aware of 
the consequences of its own activity and can keep them under control. 

 

2.1.2 Individual and collective responsibility 
Who, however, is adjudicated responsibility for someone or something? Who is in fact au-
thorized to do what and in what manner? One may distinguish between individual and collec-
tive responsibility with respect to the bearer of responsibility. Individual responsibility is 
borne by natural persons or legal entities; collective responsibility is borne by constitutional 
and/or organized political associations (cf. Part 1). Individual responsibility is limited in typi-
cal cases and the position of a guarantor is seldom assigned to an individual. Individuals pri-
marily bear the negative responsibility of preventing damage to third parties. This implies that 
individuals only need to account for the consequences of their own activity within a limited 
framework. Contrary to this, political associations or collectives are assigned extensive re-
sponsibility for equally extensive objects or purposes: validity of the legal system, protection 
of individual freedom, protection of the environment, economic prosperity − the reason for 
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this that collective entities possess power in terms of their organization. On account of the 
said power, they adopt a guarantor position with respect to many of the objectives pursued 
and for which they take responsibility. They guarantee protection of the environment and ad-
herence to the legal system. Most specifically the state and its existence vouch for the validity 
of the law. A state that fails to meet this commitment ceases in fact to be a state; this has been 
a topos or commonplace of political philosophy since the times of Thomas Hobbes. And even 
if this dramatic consequence does not materialize − a state, a collective that fails to come to 
grips with the task assigned to it − risks its own delegitimation. For this reason, collectives 
and political associations acting as guarantors for specific purposes, must be in a position to 
hold a command view of all consequences of their own activities insofar as they are of sig-
nificance for this purpose. In addition to this, they must also be able to overlook and monitor 
the activities and consequences of third parties. Extensive knowledge about such conse-
quences is a prerequisite for the latter.  

Ignorance and uncertainty expound the problems associated with holding responsibility, or of 
authority delegated in some way or other with respect to a person or object. 

2.2 Uncertainty and ignorance 
Whoever wishes to or is obliged to bear responsibility has to know what they are doing and 
the consequences thereof. What does "know about the consequences" mean then? The acting 
party has to be aware of any relevant − i.e. not negligible − results that their own activity is 
likely to have; they may not be lacking information on the subject. Ignorance with regard to 
relevant consequences of an activity has itself to be handled differentially. Then there are cer-
tain forms of ignorance which themselves represent partial knowledge. One can in fact distin-
guish between different forms of risk and uncertainty actually lurking in complete ignorance 
(cf. Faber et al. 1992). Where risks are concerned, one may well recognize the possible char-
acteristics of an incident; in this case, possible consequences of the activity, as well as their 
probability. Throwing a dice will display one of the numbers 1, 2, 3, 4, 5 or 6, with a prob-
ability of 1/6 in each case4. In an uncertain situation, we may know which characteristics a 
particular case will have − the possible number of dots on the side of the dice in our example 
− but contrary to risk we don't know the probability of the throw because a cheat may have 
changed it. Risk and uncertainty with respect to the possible consequences of activity have 
one thing in common: we know the possible consequences and learn to accept them5; how-
ever, although well aware of a possible consequence of a specific activity, we are unaware of 
whether it will occur or not. 

Among these forms of relative ignorance, risk and uncertainty, absolute ignorance may be 
distinguished. As far as the absolute ignorance is concerned, we don't know which conse-
quences of a particular activity are possible as a whole; in other words one may be surprised 
by the results of one's own activity. Whether ignorance or only uncertainty exists in a particu-
lar situation depends on the representation of this situation − its depiction in the eyes of the 
acting party. The representation may be so highly abstract and general that all possible conse-
quences are covered by its abstractness: One may simply ask, for example, whether a particu-
lar activity is environmentally harmful or not. A question such as this can only induce at most 
uncertainty; should one regard the possible concrete damage to the environment, however, 
ignorance is conceivable since some form of damage may occur unexpectedly. 

                                                 
4This may be represented  somewhat differently in a more complex view of the dice throw, taking the speed of 
throw and angle etc. into account, for example (cf. Klauer/Brown 2004: 125). 
5 If such consequences are relatively improbable, they are legally non-attributable according to the adequacy 
principle, i.e. need not be accounted for (Köck 1994: 13 f.). 
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Ignorance may be "open" or closed". If the case of closed ignorance, we don't know that we 
don't know something. We may be of the mistaken opinion that we are aware of all possible 
consequences of a particular activity. In other words, we consider ourselves knowledgeable 
where in fact we aren't. Only by knowledge about this ignorance will the closed ignorance 
turn into an open ignorance. An open ignorance may prove to be either reducible, if it can be 
transformed to knowledge and we become aware of what is not known at present, or irreduci-
ble if such a transformation is not possible. Reducible ignorance may be either individual or 
of social context. Purely individual ignorance may be reduced by falling back on socially cur-
rent knowledge; social ignorance by scientific research and its institutions.  

Irreducible, however, is ignorance about which nothing can be known in advance: This may 
be, for example, the appearance of genuine new concepts, creation of activity and thought 
processes and true invention. 

3 Responsibility, complexity and joint production 
This raises the question of what uncertainty and ignorance signify for the possibility of taking 
over responsibility for one's own activity with its own issues and objectives in different situa-
tions. Accepting responsibility demands knowledge about the activity and its consequences. 
The consequences of activity have the tendency, however, to propagate to infinity; every con-
sequence may itself trigger a new consequence, and so on and forth. Complete knowledge can 
never exist in terms of this sequential movement towards infinity. Even if ignorance about all 
consequences were in principle a reducible ignorance, our mental agility would not be suffi-
cient to completely reduce this ignorance. In addition to the above, activity may always lead 
to unpredictable reactions by other parties or interlink with the activities of others in unfore-
seeable ways. 

This ignorance, unavoidable in principle or merely in fact, should not for this reason question 
our ability to act with individual responsibly. Ignorance about remote/vague consequences 
should not disquiet us since we can neglect such consequences as a rule. And unexpected re-
actions of third parties, should they thwart our own − legitimate − objectives, can be blocked 
by the state and legal system. In all such cases, ignorance may be reduced to simple uncer-
tainty: other parties either accept our offer or not, the professional objective pursued will be 
achieved or not. Such uncertainty may be also be countered if we calculate the possible con-
sequences of the activity concerned (Petersen/Faber 2005: 95 f.) and are able to decide on 
which of the possibly arising consequences we are prepared to account for. 

It is, however, not always possible to neglect remote consequences, about which we usually 
know nothing. This particularly applies to comprehensive issues and objectives for which 
political associations claim collective responsibility. Responsibility for objectives such as 
protection of our natural environment, validity of the rule of law or economic prosperity are 
an essential prerequisite for more extensive control of activities and their consequences than 
individual responsibility for limited issues and objectives.  

This presents the problem of complexity for collective political responsibility. Complexity 
means that many of our activities take effect in ever more distant regions and provoke serious 
consequences there, which we may not neglect. Since we accept our own responsibility for 
these consequences, the philosopher Weyma Lübbe (1998: 20 ff.) in view of this phenomenon 
speaks of an "accountability expansion". The consequences we account for interlink with the 
activities of others and their consequences. It may now happen, that such consequences ag-
gregate and undergo systematic organization. In this case they may achieve much greater 
weight than the purposes of the original acting parties. 
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A paradigmatic example of complexity of this nature is to be found at the beginning of mod-
ern economic science. According to an observation by Adam Smith (1981: 456) everyone 
pursuing only their own best interests in modern market economy also systematically promote 
general prosperity without actually intending it. The reason for this is that their own activity 
and its consequences are interlinked with those of others so that exactly this promotion of 
prosperity takes effect and this, rather than the self-interest purposes of individuals, is the es-
sential feature of market economy within the perspectives of economic science. 

These further consequences and effects of their activities need not become a problem for indi-
viduals only pursuing their own purposes and bearing individual responsibility within this 
framework. They will, however, take effect on the state or political community pursuing eco-
nomic prosperity as a direct objective and bearing collective responsibility for the same. The 
state or political community, on the other hand, is potentially confronted with the problem of 
complexity of activities and their consequences in all fields where they pursue extensive ac-
tivity and bear responsibility. For this reason, the political community − bearer of collective 
responsibility – has to seek as complete a control of its own activities and consequences as 
possible. This, on the one hand, is not sufficient for achieving and warranting collective ob-
jectives. And is why, on the other hand, it is essential for the political community to be ac-
quainted with and in a position to decisively influence the activities of others, insofar as these 
concern the issues and objectives it is required to warrant and take responsibility for. Atten-
tion to the problem of complexity is particularly urgent since state collective activity is also 
subject to systemic legitimacy and may come to conclusions counteractive to the original pur-
pose of the activity. Such phenomena find particular attention these days in the so-called New 
Political Economy. The "Economic Theory of Bureaucracy", for example, has diagnosed ten-
dencies for administrative activity to undertake expansion of the administration or "bureauc-
racy" alongside their original purpose, and this effect appears to the New Political Economy 
(Downs 1967, Petersen/Faber 2000: 18-23) to be the most dominant. 

Complexity of activity consequences is of particular significance in all questions of environ-
mental protection and environmental policy. In this context, complexity is not only a social 
but also a natural issue. Activities may not only have consequences that can propagate with-
out limitation in the social world, but may also have unpredictable effects on the natural envi-
ronment. 

Natural complexity may also be visualized on the basis of the ecological economic concept of 
joint production. "Joint production" is a term originating in the study of national economics 
but which has been used almost exclusively for business economics since the nineteen thirties. 
It denotes an unintentional and simultaneous co-emergence of other products, the so-called 
joint products, during a particular production process6. On the basis of thermodynamics, the 
business economic concept has been generalized and now means: not only every material 
production but every other activity with a material and an energetic facet induces at least one 
change in our natural environment, or in other words, generates at least one joint product 
which may, under certain circumstances, possess other self-propagating effects in our natural 
environment (Baumgärtner et al. 2006). For this reason, human activities such as transporta-
tion/traffic, agriculture or industrial production always have effects/repercussions on our natu-
ral environment, which are frequently not immediately recognized. 

The concept of joint production has now shown that not only have problems of uncertainty or 
of "uncertain knowledge" (Köck: 2005: 328) become apparent in the sphere of environmental 
effects, but that we are also confronted with ignorance and even irreducible ignorance. On the 
one side, the concept of joint production draws our attention to possibly unrecognized conse-
                                                 
6  A detailed description of the phenomena of joint production from the viewpoint of business economics is pre-
sented by Riebel 1955 . 
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quences of human activities in nature. On the other side, the economic aspect of unintentional 
joint production is of decisive importance, whether deliberate, i.e. useful, or accidental, i.e. 
harmful. In most cases, environmental problems can in fact be understood as the result of un-
wanted joint products. The usefulness or harm of joint products cannot, however, be consid-
ered as once and for all state of affairs, but can be reversed to the opposite effect by a trans-
formation of preferences or technology (Petersen/Faber 2004: 190, cf. Baumgärtner et al. 
2006: 237-240). This transformation of preferences or technology often has the character of 
novelty, however, and is basically unpredictable; in this respect an irreducible ignorance has 
been brought into existence this way in the course of time (Petersen/Faber 2004: 192). 

As far as environmental effects are concerned, not only social but also natural complexity has 
to be taken into account; in both cases complexity is coupled to ignorance.  

Generally speaking, two consequences become apparent in terms of environmental policies 
and environmental protection: 

(i) Environmental policy (makers) should bear in mind that not only the activities of private 
economic enterprises but also their own efforts, such as the substitution of environmentally 
harmful by environmentally friendly activities, may themselves, under certain circumstances, 
have initially unrecognized harmful effects on our natural environment. Such effects may also 
aggregate and undergo systematic organization in nature as well as in the social world. Activi-
ties may act here as triggers of processes which, similar to the greenhouse effect, have an im-
measurably greater and more significant weight on the life-interests of mankind than the pur-
poses pursued by the original activities. 

(ii) Effective protection of the environment influences all activities which have environmental 
effects. For this reason, environmental policies (or politics) cannot be driven by sector, but 
require an integration of environmental policies with other political fields such as trans-
port/traffic policies, agricultural policies and regional planning. 

To summarize: It has become apparent that the collective responsibility of political communi-
ties for protection of the environment as well as collective responsibility in other matters is 
confronted by uncertainty and, above all, by ignorance − and that to a considerable extent. 

 

4 Policy approach of the European Water Framework Directive and 
the complexity problem 

4.1 "Classical" environmental policy 
Assignment and responsibility of the state are located in environmental protection in much the 
same way as in the guarantee of security and the fending off of danger. In classical environ-
mental policy the state shows its full awareness of this responsibility by means of legislation 
for the limitation or prohibition of undesired or harmful joint products. The state has laid 
down emission and immission (emission absorption) boundaries for such harmful joint prod-
ucts, most specifically pollutants, which must be observed by norm-addressees. This may be 
enforced by statutory regulations or by the application of economic instruments which indi-
rectly control emissions. 

This way, the state takes care of safety/security and clearly defined responsibility structures. It 
warrants the attainment of certain immission and emission targets for certain pollutants. This 
is achieved by imposing a clearly defined commitment or responsibility on the individual pro-
tagonists not to generate certain pollutants − or joint products of their activities in each case, 
either at all or only within specific limits, or pay a (tax) levy for their production (Baumgärt-
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ner et al. 2006: 258-260). Problems in terms of the ignorance are actually not to be found here 
and those related to uncertainty only insofar as it may be doubtful whether the state is also in 
a position to assert the norm it has set, or whether this fails as a result of the so-called imple-
mentation deficit.  

In the framework of the aforementioned differentiations, the state itself takes on a negative 
responsibility here; it guarantees no intact environment, even if preservation of the environ-
ment is the actual sense of its activity and has been laid down as target in the corresponding 
laws. The state merely guarantees that damage to the environment does not occur or remains 
within certain limitations in any case. In this context it must be assumed that the state has the 
necessary power and means to deal with its responsibility. 

 

4.2 Uncertainty and ignorance in the water protection objective of the Water 
Framework Directive 

The European Water Framework Directive (WFD) has set up an integrative concept for the 
protection of bodies of water against the classical approach to environmental policy which is 
oriented towards exactly defined objectives. In this concept, immission and emission objec-
tives play only a minor role since the primary objective pursued by the directive is quality. 
The Water Framework Directive assigns the task and responsibility of making sure that the 
waters concerned are of good general condition (cf. Art. 4 WRRL) to the member states of the 
Union, this means taking care of good chemical and ecological status of surface waters or 
good chemical and quantitative status of the groundwater. In this process, reduction of the 
emission of certain pollutants no longer plays center stage; where water protection is more 
directly oriented towards the quality objective of good water, every possible damage to the 
waters must be taken into consideration, in addition to which suitable measures must be taken 
to first establish such a status where it does not otherwise exist, and to preserve it where na-
ture itself fails to do so. Different to the classical approach of environmental policy, the Water 
Framework Directive formulates positive responsibility of the state for the condition of its 
waters in its strongest possible form of guarantor commitment; the member states ultimately 
have to vouch for the good status of their waters (Art. 4 WRRL). With this broader regulation 
for the protection of bodies of water, the old problems of uncertainty and ignorance, which 
obviously played no part or only a minor part in classical environmental policy, have returned 
to the pack. Uncertainty exists primarily within the definition of good water status itself. It 
cannot be generally specified, but has to be defined in terms of the type of water and natural 
region, the use of water in each case etc. Then, however, there is leeway in the question as to 
which parameters and which pollutant threshold values exist for such a definition. This means 
that uncertainty exists for each protagonist playing a part in water protection or who is af-
fected by the measures involved, and how other protagonists have defined what is valid as 
good water status. 

The problem of ignorance and complexity initially plays an important role on the physical 
natural stage; the pursuit of a series of emission and immission targets is insufficient for the 
attainment of a good water status. Rather more one is obliged to take every possible human − 
and natural − activity into consideration where the products and joint products are likely to 
impair and worsen the water status. In any case, water protection measures are scarcely able 
to cover/integrate all the emitters of such joint products or pollutants. In addition to this, the 
occurrence of new or so far unknown or unrecognized joint products or pollutants has to be 
constantly borne in mind in water protection. From this aspect it becomes apparent that inte-
gral water protection, as foreseen by the Water Framework Directive, is dependent on coop-
eration with the relevant scientific sources to a greater extent than classical environmental 
policy (cf. SRU 2004: txt. fig. 1300). 
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Complexity and ignorance are also a problem in the political and social contexts of the protec-
tion of bodies of water. A short time ago we discerned that water protection in terms of the 
Water Framework Directive should leave no human activity out of consideration which may 
influence the water status. This makes it necessary to expand water protection both factually 
and spatially: in other words, to expand it on the one hand factually − beyond the simple regu-
lation of emission from point sources, of water sampling and structural changes to the waters, 
and on the other hand spatially − beyond the so-called "main stem" interconnection of surface 
waters and groundwater arteries. This way, the Water Framework Directive provides water 
protection with a clear spatial frame of reference (Moss 2003: 25). The spatial aspects for the 
protection of bodies of water not only cover the waters themselves in the narrowest sense of 
the word, but also include river basin units. Since the entire territory of the EU can be allo-
cated to such river basin units, the spatial reference frame of the Water Framework Directive 
is EU-internally unlimited. The objectives associated with the protection of bodies of water 
should also pursue cultivation of the river basins in accordance with the Water Framework 
Directive. Objects of this cultivation include all activities which may influence the water 
status, even when these refer to the delegation of authority and responsibility of other political 
arenas such as agricultural policy, transport/traffic policy, land allocation etc. Water protec-
tion is becoming a complex matter since it is of common interest to political protagonists of 
different areas (municipalities, German Federal States, EU-member states and non-member 
states) and of different spheres of influence which are defined by quite different and opposing 
interests. Water protection is moving into a field of unforeseeable and unpredictable action 
and reaction, the complexity of which can scarcely be kept under control, if at all. 

5 The complexity of activity circumstances as a threat to activity 
effectiveness 

5.1 Complexity and the environment  
As shown in the issue concerning the protection of bodies of water, complexity determines, 
even generally speaking, environmental policy/politics and its outrigger, the environmental 
problem. Environmental problems are the result of the undesired effects of commercial activi-
ties on our natural environment. Our natural environment is that sphere wherein it is particu-
larly difficult to draw a line between the relevant and irrelevant consequences of activity. Ini-
tial consequences which appear to be insignificant and harmless may unfold into dangerous 
effects over a longer period of time. The chlorofluorohydrocarbons used as coolant since the 
nineteen thirties were considered as completely harmless for a long time since, as extremely 
stable chemical compounds, they are neither poisonous nor combustible. At the beginning, 
no-one had predicted that once released into the atmosphere they would concentrate in the 
stratosphere − precisely because of their stability − and take their toll in destruction of the 
ozone layer (Luhmann 2001). In a similar manner, it was gradually noticed that sulfur dioxide 
(SO2) formed by burning fossil fuels induced an acidification of soils and damage to the for-
est.7 

Ignorance is a continuous problem in terms of the environmental consequences of production 
and consumption since we were unable to predict all these consequences. And these conse-
quences can propagate without limitations as do the consequences of activity in general (Fun-
towicz/Ravetz 1990). 

The complexity of human activity in general and the environmental consequences of human 
behavior in particular have led to a situation where environmental policy is insolubly linked to 
                                                 
7 On the contrary, possible consequences of the enrichment of the greenhouse gas carbon dioxide (CO2) on cli-
mate development were pointed out by researchers early on; however without any appreciable public resonance. 
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other political fields and cannot be conducted sector-for-sector in a sensible manner. Emis-
sions derived from agriculture and transport may contaminate the waters, and for this reason 
water protection also depends on transport policy and agricultural policy.  

On the other side of the coin, comprehensively organized water protection regulations have 
their effects on agriculture and transport. For this reason, water protection is in interaction 
with all other political fields involved during compilation of the Water Framework Directive. 

Two complementary but opposing developments can be observed under conditions of such 
complexity. On the one hand, the spatial and temporal range of human activity is ever increas-
ing; even survival of the natural foundations of life clearly depends on this activity. This 
means that particular responsibility for these natural foundations of life or the status of the 
environment is attributed to mankind (in the sense of allocating consequences and responsibil-
ity) and simultaneously claimed (as authoritative delegation). Hans Jonas (1979: 27; our 
translation) declared that "an issue of entirely new magnitude, no less than the complete bio-
sphere of the planet, has been added, for which we are obliged to bear responsibility since we 
have power over it". This not only leads up to the "accountability expansion" ascertained by 
Weyma Lübbe (see above), but also to expansion of the authority delegated. In other words, 
we not only have to attribute ever more extensive consequences to our own activity. More 
than this, the circle where we have to take care of conservation, well-being or good condition 
is widening ever more. This implies that "responsibility for future generations " (Birnbacher 
1995) may be demanded or asserted. 

5.2 Complexity and the power of judgment 
Expansion of responsibility stands opposed to a decline in the monitoring of one's own activ-
ity and its consequences. Under conditions of complexity − and joint production − an estima-
tion of the consequences of the activity, what these consequences themselves imply and their 
importance is not only possible when accompanied by ignorance and uncertainty: conse-
quences may always occur and joint products develop effects one was unable to forecast. If 
one is unable to forecast or adequately oversee any relevant consequences in complex activity 
contexts, then, strictly speaking, one no longer knows what one is doing. On the other hand, it 
is also difficult to oversee which consequences of the activity of other parties will have a posi-
tive or negative effect on achieving the objective of one's own activity. 

In complex activity situations, ignorance prevails as well as uncertainty in attaining the objec-
tive of the said activity with regard to the relevant consequences of one's own activity and that 
of third parties. This does not only means that one cannot know whether the aspired target 
will be reached and that no probability values can be assigned to various possible activity re-
sults. Uncertainty also has a subjective component, as emphasized by Klauer and Brown 
(2004: 125): in this context, an protagonist feels unsure if he/she can set no confidence in the 
fact that one or no specific results will be generated (ibid., 126). This confidence is confi-
dence in the normal circumstances of an activity. Such confidence is required since, as Aris-
totle saw it, one is always unsure and even unknowing with reference to the circumstances of 
an activity. Then the things we have to do with in an activity may always behave differently − 
at least in detail − to what we expected (Aristotle 1995 Edition: 137; cf. Petersen 2005: 121, 
Petersen/Faber 2005a: 99). Activity constantly moves in a sphere of vagueness. A particular 
mental asset refers to this vagueness in which conclusions can never be formulated with ulti-
mate certainty. This is the power of judgment in its function as practical wisdom; Aristotle 
refers to this asset as phronesis from the verb phronein which means much the same as "being 
reasonable". 

Phronesis is not oriented towards logical principles, from which decisions may be deduced 
with certainty − as may sometimes be the case in technical questions. Phronesis or practical 
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wisdom more often follows rules and terms that need interpretation. These rules always pos-
ses an exception as well, composed of "pragmatic user rules" where wisdom "merely ap-
proves prima-facie validity − standby validity on call" (Wieland 2001: 157). For this reason, 
wisdom involves concepts that only appear reasonable after interpretation in an individual 
case, and permit adaptation of an activity to the requirements and unexpected circumstances 
of the said case. Such terminology includes "proportionality", "adequacy" and "practicabil-
ity". 

Power of judgment is typically demanded in the form of practical wisdom whenever an aver-
age between two extremes needs to be met and where the said average cannot be derived from 
a generally valid mathematical rule. This is always the case when the definition of deficiency 
and surplus is dependent on a multitude of individual circumstances in a particular situation 
(Aristotle 1995: 34-35). When the precautionary principle is used as well, as shown by Wolf-
gang Köck (2005a: 95), practical wisdom has to find such an average when, for example, non-
precautionary activity is just as expensive as overcautious activity. One only knows that care-
less activity endangers the environment and that overcautious behavior is best suited to ham-
per competing rival interests with more environmental protection than necessary and, for ex-
ample, to handicap innovations (Köck 2005a: 86). Ultimately, an overcautious attitude could 
itself damage the environmental policy objectives.8 

On these grounds, power of judgment always comes into play where conflicting interests and 
points of view have to be weighed against each other and a generally acceptable balance be-
tween the two parties needs to be found. It is exactly in such a constellation that somewhat 
unusual terminology also appears in the Water Framework Directive. In Article 5, for exam-
ple, curtailments of the "strict environmental objectives" are allowed if "achieving these ob-
jectives were […] disproportionately expensive", "pollution at reasonable discretion could 
not have been avoided" and when "all practicable precautions have been met" to prevent 
negative effects on the water status (Article 5, Sections 5, 5a, 6a), (highlights from the au-
thor). In order to consider the use of expressions such as discretion, proportionately and prac-
ticability considerations, one must be in a position to assess the situation in each case. One 
must be in a position to make such an assessment although one will never be able to overview 
all the consequences of certain activities and measures and which affects one's own activity 
may approximately have. For this reason, activity and practical wisdom require confidence in 
the normality of the circumstances involved, confidence that one will be able to distinguish 
the relevant and probable consequences of one's own activity. Complexity, however, ques-
tions exactly this confidence in normality of the circumstances of an activity since the latter 
may be dominated by its own unpredictable side-effects. This way, complexity jeopardizes 
activity possibilities, which in turn means the power of the protagonist. Complexity may thus 
signify loss of power. 

For this reason, the expanded attribution of responsibility under conditions of complexity pos-
sesses paradox features. It is not accompanied by a gain but with a loss of the possibility of 
really taking over responsibility. Expansion of responsibility then leads to "complaints" about 
the delegation of authority to cover regions which "nobody's activity would ever reach" 
(Heidbrink 2003: 19). This means: The attribution and transfer of responsibility under condi-
tions of complexity indeed signifies obligatio ultra posse, − commitment above and beyond 
the actual power of the protagonist. 

The posture of the power of judgment towards complexity is conflicting. On the one hand, the 
power of judgment makes it possible to act at all under conditions of complexity. And activity 
frequently takes place in complex situations. The acting party "finds itself in a situation which 
                                                 
8 Köck (2005a: 93) points out the frequently quoted fear "that a strict precautionary policy generates more risks 
than it eliminates". 
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it has not as a rule brought about itself and has never completely looked into, but which forces 
it to act and at the same time presents alternatives" (Wieland 2001: 162 f.). The power of 
judgment makes it possible to act under these conditions − i.e. under ignorance and uncer-
tainty. The power of judgment is in fact the ability to master complexity. The said ability 
may, however, be put in question by two factors and robbed of its effect: 

(i) The complexity of the activity situation may be over-dimensional, meaning that the condi-
tions under which one acts become too unpredictable. There is then no longer any normality 
of the situation, where essential and non-essential consequences of the activity can be distin-
guished from each other to a certain extent. The acting party here underlies a fundamental 
subjective uncertainty (Klauer/Brown 2004) with regard to any possible results and conse-
quences of his activity, making it impossible to control the situation to any extent. 

(ii) On account of the complexity of the situation, the objective pursued by the acting party 
places demands on its acting ability which it may not be possible to meet under the current 
structures. Should attainment of the activity objective be essentially dependent on factors 
which the acting party cannot or can only slightly influence, the activity situation will also 
become unpredictable. 

We can visualize this situation using the example of a business that can only maintain its exis-
tence by sale of its products and the example of a licensed medical practitioner in the German 
health service in the year 2006. The business as well as the physician act under conditions of 
uncertainty and ignorance. The business cannot know exactly just how large the demand and 
willingness to pay for its products is nor how the two may develop. The business can, how-
ever, react to fluctuations in demand and changes in the willingness to pay by making changes 
in the production process, with new or changed products which are cheaper or dearer than the 
originals, and by attempting to influence demand and payment to its own advantage. The 
practitioner, on the other hand, finds himself in a completely different situation. As a practi-
tioner affiliated to one of the "statutory" health insurance institutions/companies he is only 
allowed to receive remuneration for certain services predefined by the insurance institutions. 
The individual practitioner cannot influence the amount of this remuneration; he cannot offer 
his services at a cheaper or dearer rate. At the same time, however, the amount of the remu-
neration is not fixed; the practitioner has no security in this respect since the amount of the 
individual remuneration depends on a complicated budgeting process where a fixed sum is 
distributed over an aggregate of all services required. Above and beyond the current public 
discussion of whether a practitioner in this system can receive adequate income, the actual 
problem here is that the amount of the income is decisively influenced by a series of factors 
where the practitioner himself has no influence, whose effects he cannot predict, and where he 
is not able to react to any changes made 

The question now posed is whether the situation of the protagonists in the implementation of 
the Water Framework Directive is similar to that of the businessman or that of the licensed 
practitioner. It has to be asked: is the activity of these protagonists not subject to limitations 
they cannot influence and which jeopardize achievement of the planned objectives? 

6 Complexity, responsibility and new Environmental Governance 

6.1 Opportunities and limitations of the Environmental Governance  
The comprehensive water protection system, oriented towards a quality objective and taken to 
task by the European Water Framework Directive, confronts environmental policy/politics 
with the problems of complexity, uncertainty and ignorance. This is why the guidelines of the 
Water Framework Directive take the state as responsible for water protection up to the limits 
of its possibilities: a threatening lack of power, and inadequate delegation of authority may 
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make it impossible for member states to undertake really positive responsibility for water pro-
tection and to guarantee the quality objective of good water status. These difficulties can be 
faced up to by a redistribution of delegated authority between the European Union, the mem-
ber states and federal units (the Federal States in the Federal Republic of Germany) which 
would enable political institutions to better meet their individual responsibilities (cf. Petersen 
2006: 24 f.). 

A new regulation of the authority delegated in this way does not appear to be sufficient how-
ever. The tasks imposed by integral protection of bodies of water make a much greater de-
mand for the expansion and increase of state power. This interest in state power expansion 
determines − when at times without ready acknowledgement − the current discussion about 
new Environmental Governance (cf. SRU 2004: txt. fig. 1189 ff.), covering forms: a) objec-
tive and result-oriented control, b) cooperative government, c) environmental policy integra-
tion and d) "activated self-regulation", participation or public contribution (cf. Köck 2005: 
338). All these forms play an important role within the Water Framework Directive. The 
setup is oriented towards the objective as a whole, cooperative government is dealt with in 
Article 3, WFD, environmental policy integration is referred to in consideration 16, and par-
ticipation of the public is dealt with in Article 14, WFD. 

Starting point of the discussion about Environmental Governance is the increasing doubt in 
environmental policy as to whether the control model or " 'traditional' state activity" in envi-
ronmental policy (SRU 2004: txt. fig. 1185) − the "command to control" model (Moss 2003: 
132 f., 138-140) − really still allows state and politics to attain exacting environmental policy 
objectives. This model is based "on a hierarchical approach, on sovereign jurisdiction of le-
gally binding commands, on implementation and supervision of the commands by the envi-
ronmental administration of the Federal States and on control and (careful) advancement of 
the system by the courts" (Köck 2005: 327; our translation). 

In place of this hierarchical asymmetry between the state and Federal States (Länder) on the 
one side as well as citizens, businesses and social interest groups on the other, Environmental 
Governance establishes forms of symmetrical cooperation between these two sides. Then 
wherever such cooperation is not explicitly foreseen, "negotiable solutions" of equally entitled 
partners are in the foreground instead of state hierarchical order (Fichter 2003: 198, SRU 
2004: txt. fig. 1298). An orientation of this kind, based on cooperation and negotiating sys-
tems, will moreover be greeted inter alia as a gain in freedom and democracy by restraining 
hierarchical state activity (SRU 2004: txt. fig. 1179). This will hardly apply in all reality how-
ever. On the one side, the state makes the establishment of norms dependent on the willing-
ness of the norm-addressees to cooperate. This brings a moment of uncertainty and non-
calculability into the state activity which is unaware of hierarchical "traditional" state activity. 
On the other side, however, it broadens the possibilities of state power since: cooperative con-
trol can "spare" the intervention capacity of hierarchical control by negotiable solutions in the 
foreground (SRU 2004: txt. fig. 1299). Using cooperative control, the state can achieve a po-
litically undesirable environmental behavioral pattern by the norm-addressees without having 
to force it; in other words, it has the opportunity to apply and better concentrate its limited 
possibilities of enforcing behavior more selectively. Above and beyond this, it may achieve 
that the norm-addressees show desirable behavior, which cannot be forced, such as environ-
mentally friendly product innovation etc. this way. In this process it broadens the leeway of 
state politics and increases its possibilities of reaching comprehensive environmental objec-
tives. In addition to this, it is mostly coupled with an increase in state activity since "the 
(mainly cooperative) governance forms […] urgently introduced to ease the burden on the 
state are partly associated with considerable administrative capacity demands" (SRU 2004: 
txt. fig. 1297). 
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As can be seen, Environmental Governance is a somewhat discordant phenomenon. Its forms 
of cooperative government may lead to a real broadening of state power, but with the price 
that the clear responsibility of the state to vouch for attaining the environmental objectives is 
threatening to disappear. Then this concerns a cooperation of state and non-state protagonists, 
the latter of whom bear no public or political responsibility. The Environmental Council fears 
that "the new environmental governance […] creates a tendentially diffuse and unmanageable 
responsibility structure which ultimately reveals a decline in effectiveness: if everybody is 
authorized and responsible, then finally nobody is." (SRU 2004: txt. fig. 1230; our translation) 
One could express the dilemma associated with the environmental governance as follows: 
exacting environmental objectives can only be attained by the state, and the problems of com-
plexity, uncertainty and ignorance be counteracted in that the state itself takes uncertainty into 
its government activity fold. It can only accept greater responsibility by itself taking over the 
"danger of dissolution of responsibility structures" (SRU 2004: txt. fig. 1221; our translation). 
On this account, one may in fact be in doubt as to whether "the results would proceed beyond 
the altogether performance-friendly concepts of the German Immission Protection and Water 
Protection laws to any appreciable extent." (Köck 2005: 334; our translation) 

These reservations about "the noble claims of comprehensive river basin management based 
on the Water Framework Directive" (Köck, loc. cit.; our translation) would appear to be right 
in every case. Then the danger of unclear and diffuse responsibility structures really exists in 
implementation of the Water Framework Directive, as shown in particular by the problematic 
cooperation and coordination regulations of Article 3 (cf. Petersen 2006: 20 ff.). On the other 
hand, the current environmental problems are difficult and water protection is a complex task. 
Politics and the state will have to search for possibilities of expanding their power here and 
sparing their meager capacities in hierarchical control. But then, however, the forms of envi-
ronmental governance open up − an important opportunity, in spite of all interlinked uncer-
tainty, which should not only be judged in terms of its initial failures, which were possible 
and perhaps even to be expected.9 In a longer term perspective they should be viewed as ten-
tative steps forward, by means of which the state and political community is adapting its ac-
tivities and possibilities to the requirements of modern economy and its environmental ef-
fects. The Environmental Council also considers it to be reasonable as a supplement to classi-
cal state activity (SRU 2004: txt. fig. 1319) as long as the state is able to fulfill the role of 
"guarantor which in case of failure of supra-national or sub-national problem solving would 
take over the ultimate responsibility" (SRU 2004: txt. fig. 1221; our translation). This request 
should only be underlined: "the correct and important discussion about new control concepts 
may not question this responsibility." (Köck 2005: 338). 

6.2 Homo politicus in environmental politics 
The route proceeded along by environmental politics in the company of environmental gov-
ernance should scarcely lead to a "retreat of the state" after all has been said. Nonetheless, 
following this route in the process of expanding state power will depend on not surrendering 
the uniqueness of state ultimate responsibility. This demands much power of judgment along 
with a steadfast orientation in line with the general interest of the political community. We 
have awarded both of these are virtues elsewhere to the political protagonists as homo politi-
cus (Faber et al. 1997, Petersen/Faber 2000, Faber/Petersen/Schiller 2002). These virtues will 
have to be displayed by the politically responsible − not only the selected politicians but 
members of the environmental administrations as well − in particular those from the ministe-

                                                 
9 In the German waste disposal industry an instrument known as "activated self-regulation" has been put into 
effect with some success for more than fifteen years, otherwise referred to as voluntary self-commitment in trade 
and industry (cf. Faber/Petersen 2001: 77). 
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rial administration − who will hardly have any choice in viewing themselves as political offi-
cials (Petersen/Faber 2000). 

6.3 Will Environmental Governance destroy state sovereignty? 
A final comment: having just said in the above text that the ultimate responsibility of the state 
must be safeguarded in the process of expanding state power by means of environmental gov-
ernance, this is neither a non-committal expression nor a demand for the squaring of the cir-
cle. The term "ultimate responsibility" in the political sense means nothing else than "sover-
eignty". Both mean that a final legal and binding decision will be made and put into effect and 
that somebody will vouch for it; this is how uncertainty is replaced by security. Thomas 
Hobbes, one of the founders of modern state philosophy voiced his fear that a subdivision of 
power would infallibly destroy sovereignty − and alongside this the structures of political re-
sponsibility if one so wishes. One form of the subdivision of power is also that discussed and 
operated under the title of environmental governance. 

In opposition to the doctrine of Hobbes, however, a number of entirely different authors ar-
gued that the subdivision of power or separation of powers and sovereignty are not in essence 
contradictory to each other and that such division may on the contrary increase and stabilize 
the power of the sovereign state (Hegel 1970, Luhmann 1974, Arendt 1994). Hegel, above all, 
demonstrated this with the example of the power of public opinion. The more public opinion 
participates in state activities via freedom of the press and public observation of the govern-
ment, the greater the acceptance the government may expect for its activities − and at the 
same time use public opinion to check particular interests.10 The participation of the public 
foreseen in Article 14 of the Water Framework Directive may have exactly this function 
alongside a strengthening of political basic rights. Should the estimation of the Environmental 
Council that "the commitment to provide information and particularly to listen to the public is 
not appreciated as a welcome enrichment by the authorities but rather as an obstacle" (SRU 
2004: txt. fig. 422), the authorities would be misjudging an important chance for their own 
interests. 
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