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Abstract

The Water Framework Directive (WFD, 2000/60/EC) was introduced in 2000. In implementing the 
WFD in Sweden expert knowledge in areas relating to the WFD was much needed resulting in 
establishment of national water management authorities, as the five water authorities, boarded in 
appointed county administrative boards across the country. 

As much noted in literature, uncertainties appear when implementing the WFD. Previous literature, 
with the exception of e.g. Raadgever et al (2011), Brugnach et al (2008) and Sigel et al (2007 and 
2010), has not put much focus on the types of uncertainty experienced by water management 
officials working with the implementation of the WFD on a daily basis. There are also few studies 
in Sweden, such as Gipperth & Elmgren (2010), Hammer et al (2011) and Entson & Gipperth 
(2010), touching upon the subject although not entirely focusing on practical experiences of 
uncertainty. Therefore, the aim of this study is to reveal the types of uncertainties experienced by 
water management officials from: SMHI, the county administrative board in Östergötland and 
Bothnia Bay, the water authority in the Southern Baltic Sea district, the Northern Baltic Sea and the 
North Sea, as well as the SEPA. 

In analysing the empirical data, six types of uncertainties emerged. They showed that water 
management officials experienced uncertainties in interpreting the WFD e.g. recommendation and 
manuals from supervisory authorities,  measurement techniques, the typology of water bodies, what 
methods to use in e.g. assessments, knowing the effects of action programmes and lack of data or 
data deficiency. In combating these uncertainties, the water management officials used 
communication as an strategy. Furthermore, responsibility in pointing out uncertainties and ways of 
reducing uncertainties was also seen as ways of handling uncertainties. 
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1.  Introduction

The Millennium Ecosystem Assessment Report (2005) states that the negative impact on freshwater, 
amongst other factors, could endanger the health of humans. The hydrological cycle has an 
immense and profound meaning in e.g. plant cover and soil, thus having a vital role for the health 
and survival of ecosystem services which humans highly depends upon (Hammer et al, 2011). 
Changes in the hydrological cycle could impact the feedback loops much needed for the 
biogeochemical cycle, in which the hydrological cycle plays an important role (Denman & 
Brasseur, 2007). The hydrological cycle itself will not be further discussed in this study as the focus 
lies in uncertainty in water management. 

In recent years, more attention has been given towards uncertainty in resource management and 
especially in environmental sciences (Hammer et al., 2011). In uncertainty management, 
components other than economic and technological approaches were not considered much earlier 
(Raadgever et al, 2011). As Dewulf et al (2005) clearly states, the complexity of the ecological 
system also impacts other natural resources with implications not always known due to its 
unpredictable nature. However, a system change within the water management was due to the 
understanding of the interaction between ecosystems and water and the ecosystem services that life 
depends on (Hammer et al., 2011). According to Smith & Smith (2001, p. 3), ecosystem 
management, “... considers ecological systems as functional units and stresses their long-term 
sustainability”. There are a numerous ways of defining ecological management. However, and for 
the relevance of this study, Smith & Smith (2001) embrace the meaning of ecological management 
by saying that it includes perspectives such as socioeconomic, institutional and ecological 
parameters within one approach. In recent years, a need for a holistic approach influenced by 
integrated system management with the link between land and water was given increased 
observance. This was extensively highlighted in the UN Convention on Biodiversity and the 
HELCOM  project and for the interest of study, also introduced in the EU's WFD (WFD, 
2000/60/EC). 

Lopés-Gamero et al (2011, p.428) describe environmental uncertainty as due to managers 
perceiving their business environment as unpredictable and define environmental uncertainty as, “... 
the shortage of information […] and/or the impossibility of predicting external changes and their 
impact on organizational decisions”. Just as Handmer (2001) as well as Dewulf et al (2005) 
mention, a suggested solution in dealing with uncertainty in water management could be to 
complete scientific knowledge or information. However, filling the gaps of scientific knowledge 
could be time-consuming. Instead, as suggested by Handmer (2001),  in order to diminish the 
uncertainty factor, as well as the incompleteness of scientific knowledge, making policies resistant 
from interference as well as  encouraging stakeholders for preparedness could lead to actions taking 
uncertainty into account. One possible step of preparing stakeholders is to contribute to studies 
highlighting the types of uncertainties that exist within their area of responsibility. 

Giving attention to uncertainty within water management is something in which, amongst others, 
Ascough et al (2008) believes needs to be carefully examined, especially in relation to 
environmental and ecological decision-making. The existence of uncertainty, as stressed by Isendahl 
et al (2009,p. 3192) is due to, “... uncertainties arises out of the interaction between actors and 
objects and may hence be framed differently according to changes in the relation between actors 
and objects”. In order to combat these types of uncertainties, Isendahl et al (2009) promote the idea 
of investigating how different actors actually relate to the uncertainty. It is thus interesting to 
investigate what uncertainties could be detected in implementing the WFD, a directive that puts 
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focus on quality of waters and is highly welcomed (Hering et al, 2010). As the WFD is a broad and 
general directive, there is a need in my views to look upon and identify the types of uncertainties 
experienced to fully implement and practice the WFD. 

Understanding why these types of studies are needed, there is a need of a brief presentation of how 
uncertainty has been dealt with previously. In the past, as pointed out by Brugnach et al (2008), it 
was usual that uncertainty within environmental management was due to lack of knowledge, 
whereas today it is more related to interpretation due to many agents. Previously, uncertainty in 
environmental management was not the main priority (Brugnach et al., 2008). As Isendahl et al 
(2009,p. 3202) note “... uncertainty in water management can no longer be ignored or trivialized 
given the increasing pace and dimensions of changes and future challenges”. That is why Dewulf et 
al (2005) as well as Raadgever et al (2011) argue that uncertainty has to be more highlighted as it 
plays an important role understanding the complexity of natural resources and systems interrelated 
with each other. 

This study tries to shed some lights on the ongoing work with the WFD in Sweden with the special 
focus on revealing the types of uncertainty experienced by seven different water management 
officials. With this study I hope to contribute with empirical data on what types of uncertainties 
water management officials experience when implementing the WFD. I also hope to contribute with 
knowledge on how officials are handling the uncertainties. 

2.  Aim

The overall aim of this study is to analyse the role of uncertainty in implementing the WFD, 
specifically targeting the types of uncertainties experienced and how these uncertainties are dealt 
with by officials working at national agencies in the area of water management. The special focus 
will be in highlighting the types of uncertainties that could be experienced by the officials in their 
every day work with the directive. 

2.1. Disposition

Section one introduces the chosen subject relating to uncertainty in water management. The second 
section presents the aim, thus specifying the ambition of the study. Section three introduces the 
methodological section explaining the e.g. quantitative method as well as selection of interviews. 
Section four describes the background of this study and explains the introduction of the WFD. 
Section five introduces the water management administration and presents the respondents in this 
study. Section six presents the theoretical framing of the study, explaining important terminologies 
essential to understand the empirical material attained as well as state-of-the-art. Section seven 
outlines the result of the interviews by analysing the result. This is followed by section eight, 
discussing the result with literature. The study ends with section nine which conclude the study in 
bullet-points. 
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3.  Methodology
3.1. Qualitative interview
For this study, and due to its aim, the chosen method has been qualitative methodology in the form 
of interviews. The reason for this decision is that the study seeks to increase understanding and 
knowledge of the experiences of the officials in the Swedish water management dealing with 
uncertainty. Such experiences are illustrated by interviews and literature. This study will not be 
steered by a set up of hypothesis. Focus for this study will not be centred on developing some 
theory within uncertainty, for example neoclassical theories tending to reveal the way in which 
uncertainty could be dealt with (Sigel et al, 2010). Rather, the empirical data collected by the 
interviews will be framing what kind of theory that is appropriate to use in the study. This is a form 
of inductive methodology that could be described as visioning the theory as the result of the 
research, rather than the opposite deductive methodology (Holme et al., 2000). The empirical data 
will also guide the way in which the analysis will be built up. 

As noted in Silverman (ed. 2004), interviews could be described as the means to extract knowledge 
from the interviewees, an approach relevant for this study. Thus, focus is upon understanding the 
experiences of the social arena in which the respondents are involved (Holme et al., 2000). The 
qualitative interview method is one of many methods to be used within qualitative research (Ryen, 
2004). The qualitative interview method could be named the interactional method, or focus 
interview, to mention a few (Trost, 2005; Ryen, 2004). Rather, the distinction between the various 
interview approaches should be on the level of structuring and how the questions are put (Lantz, 
2007). That will be elaborated in the next section. To capture the respondents experiences and their 
knowledge, one could say that the qualitative interview as a method is both sensitive yet powerful, 
mirroring the reality in the world of the respondents (Ryen, 2004; Kvale, 1997). 

The choice of using the interview method has a number of advantages and disadvantages, 
highlighted by pro-qualitative approaches as well as those perceiving the interview method as not 
reliable. Asking simple question could lead to receiving complex answers, as Trost (2005) writes. 
The empirical data extracted from the interviews constitute of the respondents own experiences put 
in their own words (Kvale, 1997). So the end result will be rich and depending on how the end 
material is being handed, interesting features and patterns could be extracted (Trost, 2010). Other 
advantages with this method are its flexibility. If compared to a survey study, the qualitative 
interview method gives room to follow-up questions as well as a continuation of contact with the 
respondents. It might be of a greater importance to maintain contact throughout the process with the 
study. However in my view this is also inevitable in these type of interviews as it gives room for 
further elaboration if needed with the respondents. In doing so, it also aims at deepening the 
understanding of the empirical data a bit further which could not be experienced in a survey. 
However, critics also point out that the downfall of the approach is that it cannot be applied in a 
more general manner due to the empirical data being tied up to the specific interviewee (Bell, 2006, 
Ryen, 2004).

Operating with the qualitative interview method, there is a need to consider the delicate situation in 
which both the respondent and interviewer find themselves. As Ryen (2004) points out, it is 
important to not influence the respondent while interviewing. Not to do so, one need to forget one's 
personal views as well as one's ego (Ryen, 2004). It is important to restrain from any kind of 
feelings or opinions that could have a negative influence on the person being interviewed (Lantz, 
2007). As Kvale (1997) calls attention to, the reaction in which this method often gets is that of 
being biased and subjective instead of scientifically objective. For this reason it could impact the 
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end result to be skewed either due to a conscience action or not (Bell, 2006; Bell, 2001). One way 
of avoiding this for this study was not to give in to subjective views. Holme (1997) also warns to 
avoid the respondent to believe that the interviewer expects a certain answer and so forgets to 
communicate the true experiences in the subject they have. When found in this situation, follow-up 
questions were asked in order to deepen the interview and explore the answered question a bit more. 
Also practised was perceptiveness towards the interviewee at all stages in the interview situations 
and in the continued contact with the respondents.

3.2. Semi structured interview

As mentioned in the previous section, there are several types of interviewing based on the level of 
structuring and how questions are asked. For this study, the semi structured interview has been 
chosen. The purpose of the qualitative interview is to increase the flow of information in the subject 
matter or the phenomena that is central for the study (Holme & Solvang, 2000). Depending on 
which structured type of interview chosen, either open, semi structured or structured method, there 
will be a difference in raw material as well as end result and conclusion (Lants, 2007). In an open 
interview, few wide and general questions are asked in which follow-up questions are leading 
towards a deepening in the subject. At the opposite end there is the fully structured interview where 
the interviewer asks questions in a specific order and manner with more or less no follow-up 
questions. The semi structured interview features an order in which the questions will be asked, but 
questions are both general and specific (Lantz, 2007). This was practising by the use of opening 
questions related to respondents’ work place, the role of the work place in water management in 
Sweden as well as asking respondents about their specific professional role, for the sake of “warm 
up”. I was then continuing on to the more specific questions where I wanted to capture the 
experiences of uncertainties in relation to the WFD. As much as it is important to lead while 
interviewing, one needs to remember that enough room needs to be given for the respondent to talk 
about what they consider as relevant. The role which the interviewer needs to have is to guarantee 
that all questions will be unravelled by the end of the session (Bell, 2006). As mentioned above 
concerning the flexibility, one could also change the order in which the questions are asked to get a 
result (Kvale, 1997). For this study semi structured questions were asked (Apendix I). Some of the 
questions asked were open in order for the respondent to talk freely. They were formulated in 
advance in order to ensure the collection of data was in accordance with the aim of the study. 

3.3. Selection proceedings

As noted in Ryen (2004), Kvale (1997) and Lantz (2007) much is needed to be considered when 
selecting the interviewees. Ryen (2004) writes that doing a selection within qualitative research 
could not be compared with quantitative research for the reason that the material extracted for the 
study does not aim to generalise. For that reason, there is no need for coincidental selection but 
rather that selection is in the hand of the researcher depending on the research questions and aim. 
Statistical generalisation and representativeness, as considered by Holme and Solvang (2000), are 
not the focus in qualitative methodology. However, the selection of respondents determines the rest 
of the study and so impacts the result and for this study the representation of respondents are much 
affected by the aim.
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In line with the purpose of this study, the interest is to understand the experiences of each individual 
respondent instead of adding them all together and envisioning them as a unit. Following the 
recommendations of Lantz (2007), a list of variables for the respondents was set up:

• Officials with responsibility in water management and/or relevant knowledge
• Respondents having relevant positions with specialisation in the WFD
• Authorities having important sectoral responsibilities within water management in relation 
to the WFD
• Water management authorities working with WFD on a daily basis

In this study two sets of interviews were conducted. The first set of interviews comprised the county 
administrative board in Östergötland, SMHI, the water authority in Southern Baltic Sea district and 
the SEPA in Stockholm. The second set of interviews, functioning as complementary interviews 
was comprised of the county administrative board in Bothnia Bay, the water authority in Northern 
Baltic Sea and the water authority in North Sea district. There is a need to consider the number of 
respondents, which Kvale (1997), Holme (2010) and Trost (2005) calls attention to. Too few could 
result in the material becoming too poor and undoing any kind of comparison between respondents, 
whereas interviewing too many could lead to lack of clarity in the extracted material (Kvale, 1997). 
As implementation falls upon the responsibilities of various national authorities in Sweden, it was 
relevant to interview officials working in different implementing authorities. In Sweden, authorities 
are regulated by law and steered by the government. They are ruled by various provisions and 
special spending specializations concerning their budget as well as area of responsibility. The 
authorities are also part of the public sector (www.regeringen.se, 2008-03-06). Therefore a need for 
clarifications about set-up goals and frames for the individual authority are identified. No 
considerations towards the size of the authorities were made as the main concern was finding 
authorities dealing with water management and the WFD searching for officials specialised in the 
latter.

Based on an initial mapping of the organisational structure for implementing the WFD in Sweden, 
the selections of authorities were made. In the first contact with each authority a question was asked 
concerning officials being the most knowledgeable and having a significant role to play in the 
implementation of the WFD in Sweden. In some cases respondents were found after searching for 
officials in charge of the WFD implementation on the web page of the authority. In other cases, 
communication via telephone was established via an operator. After presenting the purpose of the 
study, I was then redirected to an official handling with WFD. It also happened that officials at the 
time of contact could not decide whether participation would be relevant or not. In those cases an 
electronically mail was sent with the interview plan and interview questions attached. By doing so, 
officials themselves could decide beforehand to participate or not. The selection proceedings in 
finding authorities and respondents were something that worked for this study and for its aim. 
Although it is preferable to meet in real life for interviews, which was the case of the county 
administrative boards in Östergötland and the SMHI, this was not always possible. Due to 
geographical distance, interviews with the water authority in the Southern Baltic Sea district, North 
Sea district and Northern Baltic Sea district had to be arranged by telephone. This was also the case 
for the county administrative boards of Bothnia Bay. The exception was the SEPA, which preferred 
written answers to the interview questions rather than a telephone interview. In that case I also had 
to ensure that I interpreted the respondents correctly. However, this was something I applied for all 
respondents as all were given the time to comment on the first draft of the analysis. The length of 
the interviews also varied. The telephone interviews were between 30 to 50 minutes and for the 
interviews which could be recorded at respondents’ work place varied between 90 minutes to 2 
hours. 
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Initially, I was interested in capturing the experiences of uncertainties by interviewing respondents 
within the southern region of Sweden. In order to plant the result nationally to some extent, I chose 
to expand the variables and therefore included also other national authorities in a second round of 
interviews. This was due to the interest of understanding the national as well as regional 
experiences of uncertainty within the water management and the WFD. In order to make 
comparisons to some degree with a previous study conducted in the Netherlands by Raadgever et al 
(2011), I needed to consider that both the Swedish authority as well as the individual respondents 
had up-to-date knowledge about WFD. Moreover, it was also stressed that working with the WFD 
was part of their daily work as they would be the respondent s for their work place. 

3.4. Interview plan and interview guide

Interview questions (Appendix I) were formulated with advice from Bell (2006; Bell 2001) . 
Important for the interview was the non-leading questions as well as questions not formulated in a 
normative valued manner. This was also due to the chosen interview methodology and the purpose 
of this study. It was important to form general interview questions as they were based upon the 
research questions and therefore structured along with them (Holme, 2010). Both Holme (1997) and 
Bell (2001) emphasise that writing an interview plan and guide will bring seriousness to the study. 

The interview plan (Appendix II) provides the framing of the study as well as its aim (Kvale, 1997). 
It gives information about the actual aim in more detail, how the interview is going to proceed, the 
length of it and the documentation. It was also written to inform the respondent about the handling 
of the data material extracted from the interviews as well as its result. Moreover, ethical dilemmas 
were dealt with in the interview plan. There are numerous ways of writing an interview plan and 
what to include, but for this study,  Lantz (2007) helped a great deal with the forming of the plan. 
Lantz (1993) also emphasises the importance of pilot studies for ensuring that the questions formed 
for the interview could be practised. However, for this study, no pilot study was conducted. As 
much as there are differences in how to structure the plan, there were as many opinions on whether 
or not to inform respondents in beforehand that a copy of the approved study will be sent to them. 
As Holme (2010) writes, it could be troublesome as there might be unexpected problems with 
finishing the . However, in my point of view, considerations of such happenings need to be taken 
into account. Thus, as the respondents are a major and crucial part of the study, it should be in my 
interest to show the end product of the interviews. Together with the interview plan, respondents 
were also able to be prepared for the upcoming questions, as they received a questionnaire 
beforehand. As brought up in Lantz (2007), the questionnaire will be attached as an appendix to the 
study. In some studies, a pilot study is perceived as necessary in order to test whether the research 
questions are relevant or not. However, this was not the case for this study and my experience is 
that it was not necessary. One might see that the second round of interviews could be seen as a late 
version of the pilot study, although the meaning of conducting them should rather be seen as a way 
of testing the result.   
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3.5. Research ethics

When writing this type of study, it is important to fully understand the ethical dilemma one embarks 
on. In making the study possible, the inclusion of officials needs to be dealt with in a cautious 
manner,  and therefore ethical research principles need to be accounted for. The ethical dilemmas 
were also part of the interview plan furthered elaborated in the previous section. The four ethical 
principles from the Swedish Research Council (VR) were taken into account. Firstly, the principle 
concerning information aims at communicating the reasons behind the study being conducted. This 
was done in several ways, initially in the first contact with the respondent and then by sending the 
interview plan where the purpose of the study was clarified as well as information about the 
respondents' role in the study. Secondly, the principle of consent was practised in such ways that the 
respondent could decide whether or not to continue being part of the study at any time. Thirdly, one 
also needs to apply the principle of confidentiality. This was practised by informing the respondents 
that no personal names were going to be referred to and information was kept in such a ways that 
unauthorized persons did not have access to the material. Neither did I refer to the respondents as 
“he” or “she”, which is not a necessary measure to consider, but was still applied. Lastly, the 
principle of the right to use extracted material was concentrated to the author of this study. The 
interview plan also described that the attained material was only going to be used in scientific 
purposes and discussed in relation to theoretical sources. The recommendations were considered 
regarding respondents taking part of  the analysed material before the study was approved 
(www.codex.vr.se, 2010-11-04). 

3.6. Analytical methodology

When the result from the interviews is attained, one needs to analyse the empirical data that is 
received. This is done by considering methods for doing qualitative analyses. One aspect that differs 
between the qualitative and the quantitative is the handling of the data that has been collected. 
Holme (2010) reveals that with quantitative methods of collecting and analysing data, one can use 
various kinds of statistical tools to sort and find patterns. The qualitative way of analysing and 
coding data instead needs flexibility and creativity as there are no predetermined categories in 
which the data could be divided into. As Lantz (2007) also points out in the field of qualitative 
analysis of data, there are no universally accepted models or methods for how to handle the data in 
detail. In order to handle the data in a qualitative manner, it has to be related to theoretical 
terminology. By doing so, one will gain knowledge and comprehension of the phenomena being 
examined, e.g. the data extracted, while connecting data to theory. The purpose of using theory in 
this study is to gain deepened understanding about the attained phenomena rather than establish 
framing in which the phenomena is categorised in. This is practised by matching the answers 
extracted from the interview questions to the research questions. In fact, the research questions 
already determined will be the base for these categories.

The data, being the base for the analytical methodology in the qualitative research, is also seen as 
descriptive data. But one must remember that qualitative analysis aims much further than just 
describing the attained material. Both the analytical and descriptive perspective is stressed and the 
analytical perspective embraces the reflections the interviewer will have on the extracted descriptive 
data. However, reflecting and analysing the data is not the same as summarising the statements of 
the respondents. For this study, reflection and qualitative analysis of the data will be conducted 
rather than summarising. 
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There are numerous methods for processing the data, as mentioned by Lantz (2007), Ryen (2004) 
and Holme (2010). For this study, however, a methodology similar to the iterative process is chosen 
as it aims at finding phenomena and categories in the empiric material as well as within each 
category forming sub-categories.  There will be variation of sub-categories within the main category 
as it is based upon the patterns that could be extracted from the interview material. The analysis is 
shifting between the raw data and its entirety as well as its minor components in order to capture the 
phenomena (Lants, 2007). This is done by three steps: considering the reduction of data, 
demonstration of data, and deduction as well as verification. Deduction and verification followed 
through the process from planning of the study to data analysis. The three steps presented were 
initially invented by Miles and Hubermann but are recognized in the writings of Lantz (2007), Ryen 
(2004) and Kvale (1997). 

As Lantz (2007) writes, part of the data reduction is related to the transcribing of the interviews in 
order to simplify the analysis of the data material. When transcribing, I was then reducing the 
amount of data that was not relevant for the asked question. The length as well as the depth of the 
transcribing material depends on the purpose of the study (Kvale, 1997). It is important to 
understand that the transcribed material really is another form than verbal communication that 
happened with the respondents. For that reason, it is necessary to be careful when transcribing to 
relate to what actually has been communicated. The interviews were transcribed selectively. 
Although pauses and sounds alike could give meaning to the text, they were not taken into account 
as it was not considered relevant for the study. Nor were facial expressions or words particularly 
stressed by the respondents considered. Other than that, the transcribing process was carefully 
executed.  

The next step in data reduction is to capture relevance in the material attained. This is done by 
actively reducing data which is not relevant or emphasising data that is. Parts from the initial phase 
that are not deemed relevant are completely eliminated (Lantz, 2007). Marking the relevant parts 
answer the research questions as well as interview questions in the text is done by colouring in 
different shades. Ryens (2004) suggests highlighting the relevant parts in categories or themes. In 
this study, I have chosen to sort the empirical material in broad categories. The use of categories, I 
believe, gives an overview of the empirical material and points out phenomena that could be found. 
Furthermore, the empirical material is also demonstrated by the use of quotations. One problem is 
steering what kind of demonstration of data should be chosen (Lantz, 2007). For this case, 
quotations as well as the general themes is suitable in order to anchor statements from respondents 
to research questions. The interpretation of the attained data material could be handled in different 
manners, either by concentrating on patterns and phenomenon or only looking for deviant cases 
(Ryen, 2004). For this study, however, concentrations on patterns and phenomena were established 
by relating them to existing theoretical frames and thus anchoring the empiric data. The theory was 
therefore chosen after attaining the empirical material for the reason of backing up the result with 
theoretical terminology. Moreover, relevant literature in the subject was also utilized in order to 
establish the empirical material. 
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4.  Background

Within the European Union, the 22nd December 2000 was proclaimed to be a date to remember in 
the context of water policy and management. That date was the start of the EU's WFD 2000/60/EC 
(correct title is Directive 2000/60/EC of the European Parliament and of the Council of 23 October 
2000, establishing a framework for Community action in the field of water policy ) (Wateco, 2003; 
WFD 2000/60/EC). Three years on, in the very end of 2003, all European member states were 
bound to harmonize the directive into national legislation (Gipperth & Elmgren, 2010). With the 
WFD,  a first step of common strategies to combat water policy in the European Union was set in 
order to ground a framework for actions to be taken within the European community. However, 
before the introduction and birth of the WFD there were other water directives proposed, such as 
the directive for the Ecological Quality of Surface Waters. However, the EQSW directive was not 
adopted. One possible reason was due to the lack of socio-economic perspective, which was 
integrated in the WFD (Hering et al, 2010). The WFD was formed by a diverse expert group of 
decision makers and various stakeholders who discussed and formed the directive. The major goal 
of the directive is to encourage and enable the protection of different types of water bodies covering 
inland water, groundwater, coastal water, transitional water and inland surface water. The member 
states must ensure that all types of water reach good quality by the year of 2015. If an exemption is 
accepted, member states could extend the deadline (Gipperth & Elmgren, 2010; WFD, Article 3 in 
the WFD 2000/60/EC). The goal of the WFD is also to preserve and improve the water environment 
with the focus on quality of waters (Impress, 2003). Further goals, as Gipperth and Elmgren (2010, 
p. 157) write are, “... to prevent further deterioration of water resources within the EU […] to 
ensure long-term sustainability of water use”. 

Quantity is also of importance in order to keep good quality of waters and all actions striving for 
preserving good quality. Open seas such as the Baltic Sea do not affect the definition of water 
bodies, at least not in the context of the WFD (Impress, 2003). However, there are common 
strategies to combat these issues within the European Union, such as HELCOM – an 
intergovernmental collaboration with various countries surrounding the Baltic Sea in order to 
combat sources of pollution and the policy known as the Marine Strategy that has been recently 
developed in order to control quality of open marine waters (www.helcom.fi, 2011-05-25; Gipperth 
& Elmgren, 2010). The WFD is grounded in the notion, similar to what sustainable development 
aims at, that today's generation needs to adopt an approach to keep the good quality of water for 
future generations. It is crucial to not just grasp the significant role water plays for human survival 
but also understand the need of cooperation despite national or administration borders 
(www.lansstyrselsen.se, 2010-02-24). 

As noted by Sigel et al. (2010), the WFD consists of different layers of goals to be achieved. Firstly, 
the WFD has the goal of good ecological status, which gives a thorough and extensive objective 
that is legally binding for the European member states to conform to (Sigel et al, 2010). The 
environmental objective concerning the good ecological status, as well as for the good chemical 
status, is specially treated in Article 4.1 of the WFD, expressing for example in the case of surface 
water that the member states are supposed to follow through necessary precautionary measures in 
order to ensure that worsening of the quality of surface water in all water bodies does not occur. The 
chemical status for surface water is to be achieved in such ways that measured concentrations are 
not exceeding the levels mentioned by the environmental quality standard that is furthered 
elaborated in annex IX in the WFD, referring to each chemical and the corresponding directive that 
has to be obeyed (WFD, 2000/60/EG). The WFD document then goes on to clarify the goals and the 
achievements for all water bodies that are concerned. As also mentioned in the close-up document 
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of the WFD, those member states that for some reason are not able to reach these goals can get an 
extended deadline, as determined according to Article 4.4 in the WFD (Sigel et al, 2010). However, 
the extension of the deadline for improving the status of the various water bodies could be 
established but requires that ”... no further deterioration occurs in the status of the affected body of 
water...” once the conditional targets mentioned further in the article are met (WFD, 2000/60/EG). 
For many member states it might also be perceived that the objectives themselves are less flexible, 
which is why Article 4.5 brings up the possibility - but only if water bodies are at such a state due to 
severe human activity or natural conditions - that achieving the original objectives is not 
economically defensible (Sigel et al, 2010; WFD, 2000/60/EG). As with the good chemical status, 
also covered in Article 4 of the WFD, this is reached when the levels of pollutants are not crossing 
the agreed levels in conjunctions with the environmental quality standards (Raadgever et al, 2011; 
WFD, 2000/60/EG). An example will be enacted further down in the section. 

Secondly, as Sigel et al (2010) mentions, which also gives the WFD an exceptional position 
compared to other EU legislative documents, is the long-term perspective with certain goals to be 
reached within a certain time-frame. In order to reach the actual goals, member states created the 
River Basin Management Plans (RBMP). The RBMP should include a scheme of how to achieve 
the environmental objectives spelled out in the WFD. The meaning behind the RBMP is to reveal 
the ongoing progress, or lack of progress, concerning the state of each water basin in their territory 
by carefully examining the quantitative ecological quality ratios (EQRs). In reference to the EQRs, 
the quality of water bodies are also presented as part of the RBMP reporting (Raadgever et al., 
2011). The RBMPs are integrated into a 6-year water planning cycle where the member states 
produce the RBMPs. The first RBMP was produced in the end of 2009. Each cycle consists of 
several steps, in which the first step is to set conditions for the water bodies as well as analyse the 
conditions. The second step is to define and develop environmental goals and norms for the river 
basin in accordance with the goals in the WFD. The second step creates the foundation for the third 
step, as the environmental targets and norms enables the Program of Measures (PoM). PoM is a tool 
used in order to come up with useful measurement techniques and actions, as the means of reaching 
the WFD goal concerning good ecological status. It also includes development of a monitoring 
program, which is in line with Article 4 in the WFD, urging the member states to take actions 
against further deterioration. The monitoring program should be in collaboration with various 
organizations, authorities and interest groups and aims at ensuring water quality as well as quantity 
in all river basins. Additionally, the monitoring program also aims at evaluating and pursuing 
introduced measures. The fourth step is to implement PoM as well as the monitoring programs. The 
final step is to evaluate the process in the previous steps in the form of a concluding report, which 
all member states are obliged to send to the EU Commission (Hammer et al., 2011). 

To fully grasp EQRs, one can take an example from the Swedish lake of Roxen, situated in the 
county of Östergötland. The categories in which the water basin divides into could, for example, be 
chemical statuses for surface water. In each of these status classifications, the most commonly 
occurring substances such as mercury, are measured in order to evaluate whether the good chemical 
status of that surface water is possible to combat within a certain time-frame. In the case of lake 
Roxen, it is said that substances should not increase until the year 2015 with reference points to 
2009. Relating to the directive 2008/105/EC, the limit value of mercury in biota is estimated to be 
20 ug/mg, which no surface water in Sweden attains. This makes it impossible for Roxen to achieve 
good  chemical status  because its surface water cannot reach satisfactory mercury levels. The 
increase of mercury in Roxen comes from precipitation and thus is the effect of the hydrological 
cycle and international pollutants (VISS, 2011-02-21). However, excluding mercury in the surface 
water, good chemical status could then be achieved (www.viss.lst.se, 2011-02-21). Of course, many 
other parameters are considered in the evaluation, for example, risk management and so on.
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Thirdly, implementing WFD also means that an Integrated Water Resources Management ( IWRM) 
is consolidated into the spatial planning, which enables cooperation between separate river basins 
within countries, indicated in Article 3 in the WFD (Sigel et al., 2010). What Article 3 indicates is 
for the member states to recognize river basin districts within their countries. Moreover, it is also up 
to each member state to create an authority with extensive competence within the water 
management context in order to practice the principles of WFD. This should be adapted into 
separate river basin districts (WFD, 2000/60/EG; Gipperth & Elmgren, 2010; Hammer et al., 2011). 
How this is dealt with in Sweden and specifically for this study, managing the water management 
and its uncertainties and difficulties, will be further discussed in sections to come. The IWRM is 
focusing on spatial planning and cross disciplinary work and also includes sustainable development 
within the context of water management (Sigel et al., 2010). With all three steps just mentioned, 
constituting the WFD one needs to specially point out the heavy work load of the authorities 
handling  these issues (Sigel et al., 2010). Appointed authorities dealing with the WFD are not just 
considering the goals directed by the WFD, but there is also a higher demand to make joint actions 
with other sectors in society. Despite not having accurate or complete knowledge, officers working 
at the river basin authorities need to agree upon decisions as well as take necessary actions (Sigel et 
al., 2010). To help in handling the implementation and required goals in accordance with the WFD, 
there are sets of guidance documents that have been produced by the European Commission and its 
member states. These are, e.g., Wateco (2003), Impress (2003) and Proclan (2003). As Gibberth & 
Elmgren (2010) notes, the guidelines developed by the Commissions are to be applied generally. 
Sigel et al (2010) makes in depth analyses of uncertainties in practice and in named documents. 
They are key documents showing actors how to avoid obstacles as well as how to adjust to the 
directive itself. Although these documents are interesting from the point of view of understanding 
the implementation of WFD into the European member states and water management, it will not be 
given too much attention in this study. As compared to the analysis of Sigel et al (2010), this study 
aims at revealing and analysing experiences of uncertainty within water management in Sweden 
and its national water authorities and thus is not centered on the named guidance document for 
analysis. Nonetheless, these documents are interesting and will be referred to later in the study. In 
order to understand the system of water management in Sweden, the next section will elaborate the 
administrative levels as well as briefly explain and introduce the current national authorities in the 
Swedish water administration. 
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5.  The Swedish water administration
In order to understand the administration that dominates the Swedish water management system, 
the coming section explains in brief the administrative constitution and structure in Sweden. 

Showing a model of the Swedish water management system, is one way of simplifying the system 
(Holme et al, 2000). A model shows how the system should work and with this study I aim to reveal 
how it actually works today with the Swedish water management and what kind of uncertainties 
there could be between the different administrative levels. Figure 1, which is shown below, gives a 
schematic overview of the water management administration from the time of execution, on the 
national level, to the authorities playing a vital role in the implementation of the WFD in Sweden. 
However, not included in the schematic figure is the role of European parliament, the Council and 
the Commission. Together with the Council, the European parliament is the instance to decide upon 
binding legal documents, such as directives. The Commission is obliged to coordinate for example 
common implementation strategies as to ensure that directives, or other binding documents, are 
followed ( http://www.naturvardsverket.se, 2011-02-10; Bernitz & Kjellgren, 2010). 

Figure 1.

Figure 1. Schematic overview of the Swedish water management administration with its most important national 
authorities and operators. Figure 1 does not include all important authorities. The coloured boxes represent authorities 
relevant in this study. Modified by Selam Petersson. Source: http://www.naturvardsverket.se, 2011-02-10. 
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5.1. SEPA

Founded in 1967, SEPA is appointed by the Government to have the main responsibility of the 
national environmental work. Its role is to manage environmental concerns and relate important 
environmental information to the general public as well as important agents involved in the water 
mamagement. The responsibilities are also to develop and formulate requirements and ambition 
levels as well as evaluate and follow up the progress within the environmental sector (Ammenberg, 
2004; www.naturvardsverket.se/en, 2011-04-19). One of the new areas of responsibility in which 
SEPA has a more defined role is the interaction with stakeholders concerning environmental quality 
objectives. However, the overseeing of water bodies and the seas is undertaken by the new 
organization, called the Sea and Water Authority (Hav och Vattenmyndigheten), entering into force 
1 of June, 2011 (www.naturvardsverket.se/en, 2011-04-19). 

5.2. SMHI

Together with SEPA, SMHI is one of many governmental agencies connected to the Environmental 
Department at the Government (see Figure 1). The role is to function as experts within the area of 
meteorology, hydrology, oceanography and climatology. The institute provides various actors in 
Sweden with background information concerning weather, water and climate in order to come up 
with decisions. An example of work by SMHI is the division of all coastal waters in Sweden. It is 
currently divided into 23 categories, for example salinity, depth, bottom substrate and so on. In 
order to ensure the level of status, the categories are subdivided into high, good, moderate, poor and 
bad [this is practised by VISS, see section 4.0] (Gipperth & Elmgren, 2010). SMHI are working in 
cooperation with other authorities and organisations, within the country as well as across borders 
and representing Sweden in integrated international organisations (www.smhi.se, 2011-04-11). The 
institute is constituted by two sections, one practising research and development in background 
information in e.g. hydrology and climate change. The other section is more business-oriented that 
could e.g. be hired for consultancy by other authorities in various areas (respondent from SMHI, 
2011-03-15; www.smhi.se, 2011-04-11). 

5.3. The Water Authorities
The country has been divided into five water districts and their role is to coordinate within their 
county, but also across the nation with other water authorities and agencies 
(www.vattenmyndigheten.se, 2011-05-24).The five water authorities in Sweden are appointed 
special status regarding the implementation of the WFD. One of their main areas of responsibility is 
to characterize water within their water basin district according to, e.g. depth and bottom substrates 
(Gipperth & Elmgren, 2010). Another example of their responsibility is to classify the ecological 
status for surface waters in order to identify what kind of environmental quality standards should be 
decided upon as well as making decisions concerning action programmes  (SEPA 2008:1). 
Important to remember is that they are integrated with the county administrative boards, but they 
have separate areas of responsibilities. The respondents interviewed in this study are connected to: 
the water authority in the North Sea district, the water authority in the Southern Baltic Sea district 
and the Northern Baltic Sea district. Unfortunately I was not able to get hold of officials at the water 
authority in the Bothnia Sea water district within the time frame of this study. 
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5.4. The County Administrative Boards

As part of the regional administration within each county, the county administrative boards are 
appointed to administrate and be responsible for environmental protection, conservation, 
agriculture, fishing, physical planning for water quality etc. According to the Swedish Code of 
Statutes (1987; 1100),  environmental issues should weigh heavily when operating within national 
governmental authority (Ammenberg, 2004). The environmental work is directed to monitoring and 
analysing the environmental condition for each county. They also must ensure that the Swedish 
National Environmental Quality Objectives (SNEQOs, corresponds to 16) and the national 
environmental interims (corresponds to 72) are reached. Together with municipalities, as well as 
other sectors in society, the county administrative boards are set to integrate the environmental 
objectives into their area of responsibilities (www.lansstyrelsen.se/en, 2009-08-11; SEPA, 2005). 
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6.  Theory

In order to understand the extracted empirical material there is a need of relating it to theoretical 
terminology. As the qualitative analytical method was chosen, I obtain my understanding from the 
analytical result. In the next step I will then anchor my result in theory and literature. I will use the 
theory as a way of framing my understanding as well as the subject in question. The chapter 
presents definitions of uncertainty that will be used in the study. Furthermore, it also calls attention 
to types of uncertainties relevant for the study, ending with state of the art in the subject in question.

6.1. General knowledge uncertainty

General knowledge uncertainty is aiming at giving broad examples of the definition of knowledge 
uncertainty, in this study. The following sections will however shed more light on each type of 
uncertainty. One common aspect of uncertainty is lack of knowledge. The lack of knowledge could 
embrace many areas as will be shown in this study. The difference between lack of knowledge and 
uncertainty is that one has no knowledge in relation to the specific question but is able to circle the 
knowledge that is lacking (Sigel, 2010). To understand the constitution of uncertainty, Brugnach et 
al (2008) as well as Bouwen (2001) calls attention to framing and frames relating to, among other 
things, decision making and environmental conflicts, which has become part of natural resource 
management. What is aimed at, in regard to the framing of natural resource management, is to circle 
around and define the actual situation, while understanding who should be responsible for what and 
who to invite (Brugnach et al, 2008).  Another type of framing of uncertainty one could also relate 
to, although not specifically concerning uncertainty linked to knowledge, concerns risk and 
uncertainty. This is not going to be furthered highlighted in the study, but I would still like to briefly 
mention this. Uncertainties could be framed as either positive or negative depending on the attitudes 
of officials, something Isendahl et al (2009) bring up. In their article, respondents representing 
water management officials from Germany, Spain, Czech Republic and Netherlands often described 
uncertainties as “risk”, “challenge” or “problem” if the type of uncertainty they faced positioned 
towards being negative. This was especially expressed in the type of uncertainty related to lack of 
knowledge Nevertheless, uncertainty could also be realised as part of life and a challenge which 
made the work enjoyable. 

6.2. Uncertainties related to ambiguity 

Both Sigel et al (2010) and Walker et al (2003) agree upon the definition that uncertainty is closely 
linked to knowledge and information. When a person lacks confidence because he or she does not 
have enough facts it could be traced back to fact-related uncertainty. Uncertainty could be defined 
as ambiguity which refers to a scenario with alternative frames present when interpreting a certain 
situation (Dewulf et al, 2005; Brugnach et al, 2008). In the case of ambiguity, understanding is 
portrayed by a normative perspective where disagreements about the goals or values differs 
(Raadgever et al, 2011). As Ascough II et al (2008) writes, ambiguous situations can occur due to 
the diversity of meanings of certain words, so that they in different situations give different 
meanings. The formulations of framing could then be affecting dependent on in which particular 
state it is comprehended and managed in. Interpretation of a problem can, due to its framing nature, 
end in several ways. 

Sigel et al (2010) takes the example of one of the CIS (Common Implementation Strategy) 
documents called Impress (2003), a norm-related uncertainty that the authors discover is due to, “... 
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the gaps in the specification of the WFD's objectives” (Sigel et al 2010, p. 506). As the 
environmental conditions that pave the way for the WFD's objectives were not fully defined (as 
they were completed in 2004), it created uncertainty, as norms for how to apply the conditions were 
not set at that time (Sigel et al 2010, p. 506). The way in which legislators outlined the WFD is not 
to reveal in detail how to interpret the implementation of the WFD. Instead it gives space for 
individual interpretations in order for the member states to adjust the directive to conditions in their 
own countries with the help of expert authorities. 

As the meaning of framing could be to, “... mediate the interpretation of reality by adding meaning 
to a situation”, the actual situations could thus be framed in different ways (Brugnach et al., 2008). 
Showing that, for example, one stakeholder might believe that the reason for loss of water could be 
due to exaggerated water usage, while another stakeholder believes that there is not enough water 
for the demand. Depending on what side of the coin one chooses it leads to different ways of 
approaching the problem in question. As an alternative, one stakeholder could, for example, tend to 
integrate a more technological or economical approach for solving the problem of water shortage 
(Brugnach, et al, 2008). 

6.3. Linguistic uncertainty

Ascough II et al (2008), one of few authors bringing this type of uncertainty to the table, discuss the 
phenomenon of linguistic uncertainty. The reason for linguistic uncertainty to appear is due to 
language difficulties, or as Ascough II et al (2008, p. 390) explains, “... our natural language is 
vague, ambiguous, and context dependant, and the precise meaning of words can change over 
time”. A type of linguistic uncertainty is vagueness, which relates to vagueness in the way scientific 
and natural language are not able to specify definitions, “...of a quantity or entity [in contexts such 
as] with natural numerical order[ e.g. growth in plant] … but also without a numerical order, such 
as vegetation classes” (Ascough II et al, 2008, p. 390). Having revealed the types of uncertainties 
also calls for understanding the reason of appearance, which will be discussed in the next 
paragraph.

6.4. System knowledge uncertainty

For this study, uncertainties relating to challenges in understanding complex natural systems, will 
be titled system knowledge uncertainty. One could, however, divide it into groups of uncertainty, as 
will be demonstrated further. Fundamental uncertainties could be divided, as described by Brugnach 
et al (2008) and Sigel et al (2010), in epistemological and phenomenological uncertainty. The 
reason for this is that, “... it suggests different ways of addressing uncertainty” (Walker et al, 2003). 
Epistemological uncertainty aims at understanding the lack of incompleteness of knowing a system 
in total (Brugnach et al, 2008; Ascough II et al 2008). This type of uncertainty could also be in 
reference to informational or cognitive uncertainty (Raadgever et al., 2011; Sigel et al 2010). 
Phenomenological uncertainty aims at understanding a system and its unbalanced nature (Walker et 
al, 2003). It could also be explained as unpredictability or variability (Raadgever et al, 2011; 
Ascough II et al, 2008). In order to clarify between the two terminologies, Sigel et al (2010) gives 
an example related to how forecasts are affected by uncertainty. One possible answer could be that 
uncertainties are linked to the variations in the atmosphere that are caused by unpredictability of 
processes – this is an example of phenomenological uncertainty. The other possible answer could be 
that the meteorological models predicting the forecasts do not give an accurate or detailed answer of 
the processes – an example of epistemological uncertainty. However, although making a clear 
distinction between phenomenological and epistemological uncertainty above, it is not as easy in 
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practise as, “Uncertainty is always rooted in both, in the phenomena themselves and in the cognitive 
faculties...” (Gigerenzer, 2008 in Sigel et al 2010). 
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6.5. Practical uncertainties

Practical uncertainties are important to identify as it might lead to a decrease in the amount of 
uncertainties. By interviewing experts and analysing guidance documents dealing with the 
implementation of the WFD, Sigel et al (2007) outlined five characteristics as examples of practical 
causes of uncertainties that could not be diminished:

 Difficulties in describing water-related problems

 Difficulties in interpreting normative demands of the WFD and relating them to practical 
circumstances

 Developments and factors which cannot be influenced or controlled
 Difficulties in predicting human behaviour, particularly in social interactions and 

negotiations processes
 Restricted capacities for analysis due to finite financial resources 

The points are of interest for this study as the questions about types of uncertainties were asked to 
the respondents in order to reveal types of uncertainties in the Swedish water management related to 
the WFD.  

6.6. Instrumental uncertainty

For this study, I choose to title the types of uncertainty located to measurement techniques as 
instrumental uncertainty. Representing instrumental uncertainties, and as relevant for this study, 
constitutes of:

Parametric/data uncertainties
In order to call attention to environmental issues, there is a need for measuring e.g. the availability 
of nutrients in watercourses. Data deficiency and lack of data originates from measurement 
inaccuracy, e.g. due to the choice of measurement instrument, calibration, human factors, sampling, 
duration of the experiment etc. Data uncertainty are linked to parametric uncertainty considering 
that, “... model parameters […] generally have to be obtained directly from measured data or 
indirectly from […] input-output data by calibration” ( Ascough II et al, 2008, p. 387-388). What 
causes uncertainty in model parameters could refers to miscalculations of sampling or samples not 
respondent  due to  e.g. finite of financial resources and/or time limitations ( Ascough II et al, 
2008). 

Model uncertainty
Uncertainty considering models could be related to model structuring. The best of models are not 
just representing the phenomena of interest, but also accommodates optimal simplifications. As 
much as the aim of models is to frame and simplify reality, this could also be the source of 
uncertainty. The usage of multiple models in structuring reality might be a credible choice to 
represent what is at stake or the models believed to work might have to be eliminated altogether. 
There are several reasons for the origin of uncertainty in modelling. It could for example be a cause 
of exceptions of certain parameters and/ or the linkage between parameters (either known or not) 
and scientific expressions describing the world of ecosystems (Ascough II et al, 2008). 
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6.7. Why do uncertainties appear?

Sigel et al (2010) also brings up a number of complementary perspectives on uncertainty. The first 
concerns sources of uncertainty. Sigel et al (2010, p. 506) explains sources of uncertainty as, “... the 
point of reference of uncertainty”. By circling the origin of uncertainties, there is a need for 
following a certain structure of measurements that Klauer (2008a) in Sigel et al (2010) explains. For 
example, if uncertainty could be related and originate in water quality assessments there is a need 
for assessing water status and deficits or identifying causes and setting development targets. Each 
identified measurement structure could trace the origin of the uncertainty and as Sigel et al (2010) 
stresses, it is therefore important to pay attention to what measurement structure to use or else it 
could lead to false description of the uncertainty itself.  

The second complementary perspectives relates to the minimization of uncertainties, it is important 
to also note that there is a need for understanding and identifying the causes of uncertainties. Sigel 
et al (2010) implies that, “The cause[s] may provide pointers towards whether it is possible to 
reduce uncertainty and, if so, how this could be done” (Sigel et al, 2010, 507). The third 
complementary perspective on uncertainty outlined by Sigel et al (2010) concerns the reducibility of 
uncertainty. The ability of reducing uncertainty within environmental decision making is linked to 
how to behave with the types of uncertainties (see above) that cannot for some reason be avoided. 
From the point of view of Sigel et al (2010), there are two directions one could gravitate towards in 
order to combat and reduce uncertainties. The first one concerns the knowledge-understanding and 
simply leads to gaining more knowledge in order to reduce uncertainty. Knowledge can be gained 
by learning if it is not available for the official in society, for example. The second way of reducing 
uncertainty could be to boost the confidence level for a certain type of knowledge, i.e. to judge if 
the sources are reliable or not. One aspect which has to be acknowledged is that reducibility of 
uncertainty cannot be fully achieved and a reason for this could be of the handling of an event or 
processes whose nature is one of complexity or unpredictability. However, more knowledge could 
also lead to more uncertainties as the newly produced knowledge could lead to questions (Sigel et 
al, 2010). 

6.8. State of the art

Understanding the current state, however, also demands looking back on reports with a similar aim 
as this study in order to understand and gain knowledge in the subject. One needs to stress that in 
Handmer et al (ed., 2001), Brugnach et al (2008) as well as in Sigel (2010), uncertainty is known in 
a context of policy process and decision making. Especially in the case of Brugnach et al (2008) the 
framing of uncertainty is of focus. Compared to the aforementioned authors, the purpose of this 
study is to understand how officers at the Swedish water management authorities cope with 
uncertainty within the context of the WFD. Uncertainty within natural resource management and 
the WFD has been handled before, as for example by Hering et al (2010). 

It has also been touched upon by Swedish writers, such as Gipperth & Elmgren (2010). Further 
articles written by Swedish authors are e.g. Hammer et al (2011) and Entson & Gipperth (2010) that 
covers the implementation of the WFD in the Scandinavian countries. Hammer et al (2011) takes 
the perspective of ecosystem management and thus relates it to challenges and possibilities in 
sustainable governance in relation to the WFD. Their particular focus lies in case study analysis of 
administrative levels, from the local stakeholders in the water authority in the Northern Baltic Sea 
district to the river basin level particular district. In the case of Entson & Gipperth (2010), 
uncertainty in relation to the WFD was not much focused upon, but rather harmonisation of 
regulations related to the WFD into national law within the Scandinavian countries. 
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Also in the doctoral  by Barasel & Destouni (2007), uncertainty is briefly mentioned, but in relation 
to surface water pollution. Isendahl et al (2009) identifies uncertainties in water management 
described by decision makers from officials in the water basin area of Rhine, Elbe and Guadiana. 
The analysis is built upon the project NeWater, thus analysing the dialogue conducted under the 
NeWater project in order to reveal uncertainties. Raadgever et al (2011) conducts an empirical study 
aiming at understanding the experiences of five national water districts in Netherlands in relation to 
uncertainties in the work with the WFD. The article of Raadgever et al aims at developing a 
common ground in the subject of classifying uncertainty management strategies. 

Ascough II et al (2008) brought attention to complementary tools in decision making by discussing 
solutions in  e.g., integrated models and multi-criteria decision analysis, used in order to combat 
uncertainty assessment in the area of environmental management. Other relevant literature related 
to uncertainty within water management or environmental management is presented by, among 
others, Gamero et al (2011) and Dewulf et al (2005). This section has given examples of uncertainty 
in literature: however there is also a need for defining and understanding the terminology itself. 
That will be furthered elaborated in the following section.
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7.  Result and Analysis 

This section will present two analytical categories that were prominent and so mirrors the  
empirical data attained from the interviews. Within each of the two categories, literature will be 
used as reflections from different studies. In order to support the point made, quotations will be 
applied. 
-------------------------------------------------------------------------------------------------------------------
The difficulty in finding patterns and categories is that they could be considered influencing one 
another and that the division is subjective. However, in order to structure the result and analysis as 
well as sticking to the chosen analysis method, I have chosen to follow the structure as shown 
below. The categories as well as sub-categories are interpretation of the empirical data attained from 
the interviews. The following categories have been picked for this study:

1. The diversity of uncertainties
2. Strategic handling of uncertainties

7.1.0. The diversity of uncertainties

Showing the strengths and the weaknesses of the WFD as an environmental instrument has given an 
overview of understanding the respondents’ experience of the directive at large. However, the study 
puts special focus on revealing the different types of uncertainties. That will be furthered analysed 
in the sections to come. As in the case of the previous section, the head categories will be divided 
into several subcategories thus showing the multiple levels of uncertainties experienced by the 
respondents.

7.1.1. Interpretative problems

This subcategory gives a notion of the impacts in which uncertainty, connected to interpretation, 
contributes to. This type of uncertainty clearly shows that it has an impact which could be related 
both within the country and also across borders. 

Many agents involved

The respondent from the county administrative board in Östergötland believes that some uncertainty 
could be directed to different agents involved. The respondent noted that until  2009, authorities 
such as regional authorities, water agencies, SEPA as well as SGU and to some extent 
municipalities, were held responsible for the water issue. However, that has changed as agents, for 
example municipalities and companies impacted by the regulations, reflect upon their role in the 
whole process. In showing this, the respondent from the county administrative board Östergötland 
mean that:

“...there is an increase in the question of uncertainty due to interpretation”. The respondent is 
convinced that, “...more questions such as these will show up more regularly as more actors will  
pay attention to the way assessments are being executed especially when knowing not much 
sampling are conducted or that data differs”. 
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The respondents stressed that the reason why information is based on such frail ground is due to the 
many ways of making assessments and various directives, with no recommendations for specific 
methods. This leads to, according to the respondent from county administrative board in 
Östergötland, judgements and assessments based on the data the boards possess. The respondent 
from the water authority in the Southern Baltic Sea district added an interesting point of view when 
stressing that:

 “The reason why such uncertainties related to technical and those leaning towards interpretational 
problems are due to many agents”. 

As the respondent from county administrative board in Östergötland also states, the many players 
cause alternative interpretations which is due to actors framing assessments differently, seen from 
their point of view and area of responsibility. That uncertainty emerge due to the diverse opinions is 
also highlighted by Isendahl et al (2009,p. 3192) saying that, “... uncertainties arise out of the 
interaction between actors and objects and may hence be framed differently according to changes in 
the relation between actors and objects”. In order to combat these types of uncertainties, Isendahl et 
al (2009) promotes the idea of investigating how different actors actually relate to the uncertainty. 
This could be related to the aim of this study, that tries to expose the types of uncertainties 
experienced by the national water management authorities in Sweden. Understanding Brugnach et 
al (2008) and Bowen (2001), this is typical in terms of different actors involved in the water 
management. In what way each authority interpret the WFD is impossible to predict. Thus, the kind 
of issues raised could then be related to practical causes of uncertainties as it is closely linked to 
social interaction, as pointed out by Sigel et al (2007). Hence, the reason for the many alternative 
interpretations, as experienced by the respondents, could also be related to another practical 
uncertainty, strictly speaking of ambiguity. The respondents experiences uncertainties in 
interpreting the WFD as there are a number of agents framing the directive  in their own specific 
way. Different types of framing the directive are present and causes alternative meanings depending 
on the specific actor (Dewulf et al, 2005; Brugnach et al, 2008; Ascough II et al, 2008). 
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Recommendations and manuals

Another challenge which concerns interpretative uncertainty relates, as brought up by the 
respondent  from the county administrative board in Östergötland, to the recommendations 
concerning the water status, written by the higher authorities such as SGU, the Swedish 
Environmental Protection Agency (SEPA) and the water authorities. The respondent continues by 
stating that each of the named authorities has, due to each area of responsibility, interpreted the 
WFD with the help of the water statutes. The water status is later written as recommendations in 
which various regional authorities are taking part of. According to the respondent from the county 
administrative board in Östergötland:

“...one needs to make one’s own interpretation from this material attained which does not cover  
everything from the point of view of the WFD. It might be that guiding values are given, but not how 
many samples need to be taken. So the manual that reaches the regional authorities, which are 
based upon the recommendations from the WFD, are not clear and in some cases does not exist. If  
manuals not are clear one need to go higher up and consult the recommendations.” 

This impacts the evaluations of the assessment as well as classifications of the status of a water 
body. A national manual that goes into detail is welcomed and if not possible, there will be different 
judgements all over Sweden, according to the respondent from the county administrative board in 
Östergötland. 

An example of difficulties in interpreting recommendations and so forth is expressed by the 
respondent from the water authority in the Southern Baltic Sea district, which is related to water 
quality for drinking purposes. According to the respondent from water authority in Southern Baltic 
Sea district, Sweden has to control the quality of water in conformance with the Drinking Water 
Framework Directive as well as the WFD. The respondent explains that:

”... the problem is to understand how to do it as there are many players involved, such as all the 
municipalities (290), SGU, the national food agency, water agencies and regional authorities”. 

The respondent from the water authority in the Southern Baltic Sea district states that it could be 
troublesome to make sure of two things: Step 1. The sending of, for example, water samples from 
potential drinking water taken by the municipalities to SGU and step 2 SGU will in turn register the 
result in a database so the result is available to everyone. Making sure that this step really happens 
is not always secured and is still an issue which has not been entirely solved, according to the 
respondent. Again, and as stated before, this due to the many parties involved, as discussions and 
interpretations need to be made due to different directives and regulations.

Uncertainty relating to interpretation also concerns, as for SEPA, that Sweden defines the WFD 
differently as compared to other member states and questions such as, “Who is more right?”, in 
defining and interpreting the WFD could be asked. SEPA also experiences uncertainty with 
modelling,especially concerning intercalibration, where comparison between member states could 
not be executed due to differences that could be related to interpreting the WFD. Intercalibration, 
also discussed by the respondent from the water authority in the Southern Baltic Sea district, strives 
for making member states more comparable between the ways in which the basis of assessments are 
carried out. For example, when having the same type of lake, a coherent basis of assessment should 
be considered. Although one of the visions of the WFD was for member states to establish common 
assessment metrics to ease intercalibiration it is thus because of this fact that member states practice 
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different monitoring customs. As there are differences in monitoring traditions amongst the member 
states, so the methods are used to monitoring (Hering et al, 2010). 

As in the previous section concerning the many agents involved, uncertainty relating to 
recommendations and manuals could be identified as a cause of framing the WFD differently. This 
type of uncertainty explained above by the respondents could also be related to norm-related 
uncertainty, something called attention to in Sigel et al (2010). My reasoning is based upon the 
notion that, as explained in Sigel et al (2010), the directive itself is formed in such ways that 
individual member states are able to make individual interpretations. The “openness” for 
reflections, in my belief, also impacts recommendations and manuals that various operators are able 
to adjust directives to their own activity. The “openness” however, also contradicts itself as it 
creates in some form ambiguity related to the different interpretations of the values and goals 
constituting the WFD, something that also Raadgever et al (2011) calls attention to. The issue 
pointed out by e.g., SEPA, who is the more right interpreting the WFD, could also be related to the 
difficulty in interpreting normative demands of the WFD (Sigel et al, 2007). 
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7.1.2. Lack of data or data deficiency

The type of uncertainty revealed in this paragraph is, as compared to interpretational uncertainty, a 
problem that one could actually point to regarding the actual problems – such as deficiency of data. 

According to the respondent from the county administrative board in Östergötland, uncertainties are 
related to the lack of data and defective data. One possible reason why uncertainties emerge from 
data could be that of measurement errors, as stated by the respondent . The respondent from SMHI 
relates data deficiency to data input for the models and takes the example of uncertainty due to lack 
of knowledge where e.g. emissions could be found, which is an important parameter for the 
hydrological as well as oceanographic models [presumably concerning nutrient leaks]. Although no 
specific parts of the WFD could be highlighted as prone to cause uncertainties, the respondent  from 
SMHI mentions eutrophication and the problem of nutrient loads which is mentioned to a great 
degree in the WFD. The problem with eutrophication, the respondent continues, concerns the 
calculations in the models for phosphorus due to lack of knowledge of how phosphorus mobilises in 
watercourses. The data deficiency in relation to water management is also brought up in literature, 
as presented by Gipperth & Elmgren (2010). The authors imply that, at least in the case of Swedish 
coastal waters, a major issue is the deficiency of data. As stressed by the authors, this causes a 
problem, as the amount of data determines the status definition that is needed in order to reach the 
goal of good ecological status. According to Kautsky et al.,(2004) in Gipperth & Elmgren (2010) - 
conducting a report in collaboration with SEPA in 2004 – the evaluation of data demonstrated that 
only 8 out of 23 coastal areas had enough data for evaluation. Gibberth & Elmgren (2010) 
emphasize that in order to combat data deficiency unchanged knowledge factors are needed. The 
deficiency in data is thus also an effect of non-constraint input of results through the years, 
according to Gipperth & Elmgren (2010). 

The water authority in the Northern Baltic Sea district also adds that they experience lack of data in, 
for example, biological parameters. The data for biological parameters - which is important for the 
status classification – has not been fully displayed by SLU. SLU together with SGU and SMHI are 
all hosting data for different parameters, wherein SLU hosts data for water chemistry, SGU for 
groundwater and SMHI for marine monitoring. In the case of Bothnia Bay, the respondent still 
experiences differences in the collection of data. In Bothnia Bay, models are applied and there is a 
difference between which parameters Bothnia Bay includes and those parameters included for other 
parts of the country. This is especially the case of models for measuring acidification and 
eutrophication. This was also furthered discussed by the water authority in the Northern Baltic Sea 
district and water authority in the North Sea district. Both partly agreed that the collection of data 
for environmental monitoring is more coherently mannered today, but added that although there 
have been improvements in displaying the data: there are still lacks of data for some parameters. 

As told by the respondent s from SMHI and the county administrative board in Östergötland, the 
lack of data could be related to lack of knowledge, or as I would put it, the lack of appropriate 
knowledge, as knowledge exists but is not directed in all cases – as expressed by Brugnach et al 
(2008). Data deficiency and lack of data is implied by Ascough II et al (2008) as parametric/data 
uncertainty, being a sub-category of instrumental uncertainty,as named in this study. According to 
Ascough II et al (2008) this type of uncertainty, as pointed out by the respondents, could potentially 
derive from inaccuracy in measurement instruments, which the data is originated from. Respondents 
also bring attention to parameters and one could therefore relate this to parametric uncertainty 
referring to e.g. potentially miscalculations in sampling. 
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7.1.3. Types of water

Uncertainty, as this study shows, also relates to the types of water to include in the WFD. This 
section will show that there is a problem with defining types of water in relation to pointing out the 
most valuable water types for different purposes as well as giving the types of water equal amount 
of attention. 

According to the respondent from the county administrative board in Östergötland, they are 
responsible for pointing out what type of water are considered more valuable – e.g. for drinking 
purposes or for sustaining certain ecological status. But the respondent experiences the directive to:

“... consider all types of water”.

As with the example of the SNEQO (described in section 5), all water types are included, and it 
leads the respondent to believe that the strategy being used at the County Administrative Board is 
incorrect. Interestingly, this could also be reckoned between member states. Although the reason for 
dividing water bodies into physical and morphological characteristics – salinity, catchment size, 
alternative/depth and alkalinity – as mentioned in the WFD, it is in fact not set in practice between 
member states as member states are using individual typologies (Hering et al., 2010). Thus, one 
could interpret the typology of water bodies in SNEQO:s as an example where Sweden is dividing 
the water bodies differently from the WFD and as demonstrated by the respondent from the county 
administrative board in Östergötland, causes challenges. 

Another uncertainty, which the respondent  from the county administrative board in Östergötland 
does not explicitly mention as an uncertainty but could indeed be considered as one, is the difficulty 
of getting groundwater considered to the same degree as surface water in working groups. As for 
today, the respondent experiences:

“... groundwater to be marginalised and this could be due to not including the whole hydrological  
cycle”. It should be more of a focus to connect surface water with groundwater”. 

The respondent from the water authority in the Northern Baltic Sea district takes another viewpoint, 
stating that the reason why surface water is given more attention and should be given more attention 
on the agenda, relates to the greater problems with surface water. Groundwater is still in good 
conditional, as stated by the respondent from the water authority in the Northern Baltic Sea district. 
This is also an aspect in which the respondent from the county administrative board in Bothnia Bay, 
as part of the complementary interview, refers to and calls for better cooperation between 
groundwater and surface water. However, the respondent from the Bothnia Bay administrative 
board stresses that the groundwater quality is good in the northern regions, but believes is not the 
same for the rest of the country. A potential solution to shed more light on groundwater is presented 
by the respondent  from the water authority in North Sea district. The respondent  maintains that 
with the help of balanced and knowledgeable resources in water councils, the groundwater issue 
could be up on the agenda. One of the innovative factors of the WFD is that of the inclusiveness of 
all types of water (Sigel et al, 2010). However, it is shown that in practise it could lead to 
uncertainty as demonstrated above. The uncertainty the respondent from the county administrative 
board in Östergötland experiences related to the definition of typology of water could be interpreted 
as a case of ambiguity. In this case, the ambiguity is framed in such a way that the respondent does 
not know what aims for types of waters the WFD strives for, especially as types of waters are, 
according to respondent from the county administrative board in Östergötland, understood 
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differently in the Swedish NEQOs. As Ascough II et al (2008) defines ambiguity as the diversity of 
the meaning of some words and in different situations they make different meanings, whether the 
ambiguity depends upon the interpretation of the respondent or the definitions of types of water in 
NEQOs could be discussed. One could also interpret the difficulty in fully comprehending the 
typology as a case of linguistic uncertainty, as the scientific language could be vague and context-
based  (Ascough II et al (2008). 
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7.1.4. Measurement techniques 

Uncertainty could also be related to measurement techniques, as will be demonstrated in this 
section. SMHI expresses that there are uncertainties relating to which measurement techniques are 
best suited concerning use of models versus observations.

As SMHI provides background information concerning e.g. nutrient and physiochemical 
parameters, the respondent  from SMHI reckons that:

“...interpretation that relates to whether measurements on water types should be based upon 
models or observations”, is one type of uncertainty. The uncertainty also concerns the models 
themselves due to:

“... calibrations and how the models are describing different processes”. 

As the respondent noted, some processes are easy to calculate in the model, but for other processes 
this could be a lot more complicated due to scale issues. For example, these types of processes 
might be a lot easier to understand for a major water body, but not when it has to be down-sized for 
a small drainage basin. The respondent  from SMHI also brings up delimitation in models, which is 
due to the steady state mode in models. Instead of showing the length of an effect of an action 
programme, it shows the final result. That relates to:

“... whether measurements should be conducted in a certain type of water or if samples should be 
taken for all types of water for calibrating the model”. 

The respondent from SMHI believes that measurements have been taken unevenly in the past. The 
respondent continues by stating that comparing few samples between models and observations 
works better as one might get the same result. However, this is not the case when comparing e.g. the 
average of all values, both from models and observations. The reason for this is that one gets a 
greater set of values due to the frequency of taking samples with models, whereas for observations, 
samples are taken e.g. once a month. Therefore, making a statistical comparison between model and 
observations leads to further uncertainty, according to the respondent  from SMHI. This could lead 
to problems when making classification in the status of water bodies that are based upon models 
and observations. Furthermore, the respondent also mentions uncertainty in defining reference 
conditions for water bodies, meaning that when work is set on recreating a certain quality for a 
water body, one needs to define how one pictures the reference condition to be like for that specific 
water body. The respondent stresses that:

“...  it gets complicated as the definition cannot be related to any water bodies in Sweden as there 
are possibly no water bodies not impacted in one way or another”. 

Still, today there is little knowledge of what impacts the water, which makes it difficult to come up 
with reference conditions for all types of watercourses, lakes or coastal waters according to the 
respondent. What's more, there is also a lack of knowing what kind of reference condition to use in 
order to evaluate the water. 

A further challenge, as brought up by the respondent  from SMHI, is due to the extent of water 
resources in Sweden, which differs from many other European countries. In many other countries, 
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the number of water bodies is much smaller in relation to the population or area, which means that 
more measurements could be taken almost everywhere. In Sweden, on the other hand, there are tens 
of thousands of lakes and streams in remote areas. The respondent adds:

“Instead of grand scale use of observations, there is a need for use of models in Sweden in order to 
understand the existing conditions in water bodies” .

Uncertainty in relation to measurement techniques is also discussed in Hering et al (2010,p. 4008), 
explaining that WFD does not specify, “... which indices or metrics of these [e.g. what elements in 
physiochemical parameters should be monitored] various elements should be used”. 
Understandably, this causes uncertainty in the measuring aspect and could be a reason why data for 
physiochemical parameters are lacking (Gippert & Elmgren, 2010). Although many projects within 
countries as well across borders were set on creating a common methodology of water assessments, 
it did not result in one way of, for example, defining reference conditions (Hering et al, 2010). 
Uncertainties in measurement techniques could in fact be a result of miscalculations of sampling or 
samples not respondent  generally. The none- respondent  sampling is also something which the 
respondent from SMHI stated. Uncertainty, as explained above, is also caused as models cannot 
deal with some processes.  Uncertainties in modelling could further be due to e.g. exclusion of 
important parameters or linkage of parameters that contradict themselves Ascough II et al (2008).
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7.1.5.Types of methods

Types of uncertainty, that could also be spotted concerned methods. Understanding the 
respondents,there are numerous methods used in order to fulfil goals. The problem seems to be that 
due to unclear directions, different types of strategies have been used in order to cope with the area 
of responsibility. 

Diversity of methods

One of the follow-up questions asked during the interviews concerned if the respondents 
experienced uncertainty with methods used in their daily work with the WFD. On the specific 
question of whether there is a problem relating to either the classification or the methods relating to 
status classifications, the respondent from the water authority in the Southern Baltic Sea district 
answered that it depends as:

“... there are many methods in use. There are at times problems with the methods, but not always”.

It also depends upon the amount of environmental monitoring data, as stressed by the respondent 
from the water authority in the Southern Baltic Sea district. Another uncertainty, which could be 
due to SMHI providing the water districts with background information, is due to the variation in 
the demands coming from the different water agencies. The uncertainty is indirectly influencing 
SMHI as they provide the five water districts in Sweden with background information in e.g. 
division of water bodies, according to the respondent from SMHI. The problem is that all five water 
districts during the first cycle, according to the respondent from SMHI, had their own method of 
dividing the water bodies. This resulted in some water authorities being given more attention than 
others, as they divided the water bodies differently compared to the others, as experienced by the 
respondent  from SMHI. 

Methods linked to recommendations or manuals

Another challenge, in relation to different use of methods, is described by the respondent from the 
county administrative board in Östergötland. When using the manuals or recommendations or the 
use of documents interpreting the WFD, the respondent implied that they ought to do the best from 
the expectations of how to do the work. For example, in the cases of classifications and where 
uncertainties are revealed, they have adopted the strategy of:

“... waiting until things have settled or getting knowledge about how to make assessments”. 

This strategy has been adopted in order to not make unnecessary moves, at least by those working 
with groundwater (ibidem). However, as the respondent also tells, they are still active in finding a 
solution to the problem. This type of coping with an uncertainty is categorised in Raadgever et al 
(2011) as “ignoring uncertainties”. In their article, five water authorities in the Netherlands were 
interviewed in order to reveal uncertainties with the implementation of the WFD. 
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In the case of respondents from the Netherlands, they used the same strategy as the respondent from 
the county administrative board in Östergötland. The reason is to diminish the amount of work, 
which might be one potential reason for the county administrative board as well. Additionally, the 
respondent from the administrative board in Östergötland explains that in order to cope with not 
knowing which methods to prefer, the wait-and-see-strategy, as the respondent puts it, was adopted, 
which in the end was negative as:

“... one do not know what to work with. Hopefully that can change for the future”. 

For the second cycle - lasting until the end of 2015 - examination of the methods that have been 
used, according to the county administrative board in Östergötland, will be conducted. This is 
especially the case for risk assessments in groundwater, which means not just evaluating water 
quality for drinking purposes, but also considering water bodies crucial for ecosystems. 

As implied by the respondents in this section, there are different methods at hands. One could, on 
one hand, derive the diversity of methods from ambiguity in such ways that respondents have 
dilemmas in interpreting the WFD due to normative understanding of goals and values (Ascough II 
et al, 2008). On the other hand, instead of pin pointing this as a type of uncertainty, one could rather 
view the diversity of methods as a way for respondents to be able to adjust the demands of the 
WFD. 

7.1.6. Action programmes

This section clarifies the types of uncertainties related specifically to action programmes. 
Interestingly, there are a number of uncertainties connected to actions programmes found when 
analysing the material attained from the interviews. The reason for dividing this subcategory into 
three paragraphs is to highlight uncertainties within actions programmes.  

Physiochemical parameters

An uncertainty that the respondent from SMHI considers to have a large impact, concerns the action 
programmes. The respondent experiences that action programmes dealing with the improvements of 
physiochemical parameters of a water body is easier to calculate and evaluate. An example of 
physiochemical parameter are oxygen content and water clarity (Gipperth & Elmgren, 2010). 
However, this does not count for action programmes aiming at improvements for ecosystems in 
water. As the respondent explains:

“For these types of action programmes not much research is conducted investigating how fast  
ecology and biology recovers after actions programmes”. According to SMHI, “It is difficult to  
reach the goals in the WFD when not knowing the responses for such actions in the ecosystems”. 

In this case, uncertainty hinders the achievement of reaching the goals of the WFD, which Sigel et 
al (2010) also pay attention to. Boesch et al (2005) in Barasel & Destouni (Chapter IV, Barasel & 
Destouni, 2007) also states that, “...it is clear that natural system uncertainty has been and still is an 
important reason for the range of different environmental targets”. As stressed by Hering et al 
(2010) there is a problem in knowing how biota actually behaves towards reformation. The 
challenges are also expressed in what type of actions better suited for that biota. Hering et al (2010), 
which might be of the same location SMHI finds it impossible to see consequences, debated that 
detecting recovery in biota was especially intricate in rivers. The reason why, as the authors 
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mention, relates to e.g. turbidity of transitional water. Hering et al (2010) also states that it is 
currently absence of empirical material that demonstrates long-term perspective on recovery in 
biota. 

Lack of information

The action programmes are closely linked to environmental monitoring, and as shown in this 
paragraph, the respondent from the water authority in the Southern Baltic Sea district explains that 
today there is a decrease in resources for environmental monitoring. That, as implied by the 
respondent:

“... could lead to uncertainties due to lack of information to enunciate certain quality in specific  
waters”. 

The respondent also experiences this to be the case in what types of action programmes are needed 
and if it is possible to follow up already completed action programmes. This uncertainty – lack of 
information and inability to declare the status of water quality – spreads itself into the status 
classification as well as mapping and analysis of water bodies. The respondent  from SEPA also 
acknowledges this type of uncertainties and agrees that they exists. As the respondents mentions a 
decrease in, potentially financial, resources this could be related to what Sigel et al (2007) 
characterise as practical uncertainties. In particular this could be related to the fifth point, that due to 
decreases of financial resources it will also be a limited capacity to analyse e.g. quality of water as it 
is a shortage of environmental monitoring data. As argued by Walker et al  (2003), lack of 
information is much linked to lack of knowledge. Hence, one could link the lack of  information to 
pronounce the quality of water, as indicated by the respondent, to what Sigel et al (2010) speaks of 
as lack of knowledge as the respondent is able to circle what actually lacks, i.e. resources for 
environmental monitoring. 

Non-existing link between action programme and actual effect

As briefly mentioned by the respondent from SMHI previously, some of the respondents express 
uncertainty in the link between action programmes set in action and the outcome of action 
programmes. From the view of the respondent  from the county administrative board in 
Östergötland, an example was taken in order to frame the uncertainty within action programmes. In 
an attempt to decrease nutrient levels in a watercourse for surface water close to Lake Vättern, Lake 
Vättern could be studied to understand whether decrease in nutrient levels exists due to the action 
programme in the area. This can make it possible to detect any possible changes within the surface 
water where the action programmes are first set. However, despite seeing decreases of levels in 
nutrient levels of Lake Vättern, the process is too slow between the actual action programme and 
the expected goal, as mentioned by the respondent from SMHI. This could be troublesome if 
tougher requirements are set in the future to assess the effects of action programmes. 

Further challenges could be that politicians wish to do more but cannot understand why nothing 
happens. The respondent  from the county administrative board in Östergötland also notes the 
difficulty of seeing the link between action programmes and the immediate effect of the action 
itself. A similar problem, although concerning coastal water instead of inland water, is noted by 
Gipperth & Elmgren (2010). If one is to ensure the water quality in coastal water there might be a 
need for investigating the activity further up in the river basin, e.g. caused by humans. Although 
there is significant deterioration going on in one place, a holistic perspective is needed in order to 
deal with the problem. This might consume not only money, but also time which could be worsened 
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if pressure for reaching a satisfactory result comes from outside actors. Another potential problem is 
if the jurisdiction of the WFD divides water that is not in compliance with natural ecosystem 
boundaries (Gipperth & Elmgren, 2010). In that sense, it could potentially be even more difficult to 
see the improvement and effects from an action programme if not all the water within a certain area 
could be investigated. 

The respondent from SMHI takes another example of the problem with uncertainty and action 
programmes by bringing up eutrophication. If there are a great amount of nutrient leaks, one might 
want to stop this by decreasing the eutrophication to the area or introducing some kind of action 
programme specifically on agricultural land. As due to the inability of knowing the “memory” in 
the water course of past action programmes, it is not possible to get hold of the effect which the new 
action programme will have for that specific watercourse, drainage basin or agricultural land. It 
takes some time, as the respondent points out, to notice an effect on the agricultural land the 
watercourse down streams, lakes, effects on coastal water and so forth. 

It is clear that the issues the county administrative board in Östergötland and SMHI bring up 
concern the problem of slow recovery in the specific target. This type of uncertainty relates to 
Barasel & Destouni (Chapter IV, 2007, paper four) which expresses that uncertainty related to water 
quality and environmental management is due to,”...difficulties to realistically quantify the actual 
effects of upstream pollutant reductions on downstream pollutant loads and concentration”. Not 
knowing whether the actual action programme is helping or not  makes it difficult to know how to 
achieve good status in water as well as in concerned ecosystems in, e.g., downstream water. One 
possible reason for this could be due to the different levels of achievements concerning reduction of 
pollutants to the Baltic Sea set up between different regulations and international agreements 
(Chapter IV, Barasel & Destouni, 2007).

The overriding type of uncertainties in action programmes conveyed by the respondents could be 
related to system knowledge uncertainties. System knowledge uncertainties is an umbrella-term for 
the types of challenges of the natural system, as applied in this study. Respondents state the 
difficulty in knowing the effects of action programmes which I reflect as either due to 
epistemological and/or phenomenological uncertainty. Epistemological uncertainty in that sense that 
it seems as if knowledge of, e.g., preventive action to decrease eutrophication is not fully 
comprehended and could thus be a cause of inability of knowing the system in absolute. As 
respondents also deals with improvements of ecosystems in marine areas, it could be related to 
phenomenological uncertainty and thus explains the challenges of fully grasping the 
unpredictability of a system, i.e. ecosystems (Ascough II et al, 2008; Raadgever et al, 2011; 
Brugnach et al,2008; Walker et al, 2003).
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7.2. Strategies of handling with uncertainties

The second category explains the different ways of how respondents deal with uncertainties. As 
attained from the interview material, several strategic methods were used in order to handle the 
uncertainties. This section starts with explaining how uncertainties, as experienced by the 
respondents, impacts the practical work with the WFD. The category is divided into several 
subcategories, each representing strategies used in order to overcome uncertainties. 

How uncertainties impact...

In the case of the respondent from the water authority in the water authority in the Southern Baltic 
Sea district, from part of the first set of interviews, uncertainties impact in such a way that:

“... it slows the pace of the work. It is not possible to be as effective as one gets stuck every too 
often on interpretational problems or due to diverse opinions”. 

The respondent from SMHI and the water authority in the Southern Baltic Sea district agree that, 
“... depending on the types of uncertainty they need to be differently dealt with”. The natural 
scientific type of uncertainty needs to be dealt with either through analytical calculations or, if 
possible in later stages, to complete the data that was missing in stations important for the 
environmental monitoring programmes. In order to get certainty in status classifications:

“... one needs to make sure that uncertainties are handled and seen in the same way across the 
country due to the possibility to compare”. 

This also counts for the legal aspect, which has to be as comparable as possible. The respondent 
from water authority in Southern Baltic Sea district also mentions that when out in public, due to 
water counselling, there might be a communication problem due to not having all the facts at once. 
As the respondent explains, they might even have to change what they said before and therefore 
could be viewed as, in the respondents own words, “... incompetent...”. The trustworthy image and 
the transparency of correct information, as initially brought up by the respondent from water 
authority in Southern Baltic Sea district, is supported by participants in the article by Isendahl et al 
(2009). Just as the respondent from the water authority in the Southern Baltic Sea district fears they 
could be perceived as less knowledgeable, participants in Isendahl et al (2009) experienced  loss of 
trust if uncertainties in water management existed. 

...and how to handle the uncertainties.
In the complementary interviews, aimed at getting additional perspectives on the preliminary 
results, the respondent from the county administrative board in Bothnia Bay understands the 
reasoning from the respondent from the water authority in the Southern Baltic Sea district – the 
unwillingness of being regarded as incompetent – but believes that the need for change in 
information should not be regarded as negative. The respondent from Bothnia Bay adds:

“That happens when there is too much water in reference to deficient data”. 

This experience is also shared with the respondent from the water district in Northern Sea, also part 
of the complementary interviews. The respondent  from Northern Sea implies that due to the 
requirement of categorizing all water bodies into various ecological statuses, not having enough 
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data to classify the statuses complicates the situation. Also the respondent from the water authority 
in the Northern Baltic Sea district agrees with the views of the respondent  from Bothnia Bay and 
adds that it would be impossible to have enough information.  According to the respondent  from 
SEPA, the work with WFD is constantly in progress, implying that:

“Uncertainties contribute to the investment of more research projects to improve the basis of  
assessment”. 

This also concerns the area of improving environmental monitoring that is in line with the WFD. 
Wateco (2003), one of three guidance documents engaged to help member states with implementing 
the WFD, brings up the question of what approaches authorities should take in order to combat 
uncertainties. Among others, Wateco (2003) advocates a wide range of actions that could help 
combating uncertainties. The document also stresses the importance of acknowledging opinions 
from the public. In the case of Wateco (2003) this was especially in scenarios related to river basin 
districts. As noted by the respondent from the water authority in the Southern Baltic Sea district, the 
strategic handling with uncertainties needs to be similar across the nation. One possible strategy is 
to allocate uncertainties with communication, which the next section goes further into. In the case 
of SMHI, they must contend with other issues as they are providing information rather than using 
the information, as e.g.  regional authorities. Thus the respondent from SMHI found it difficult to 
answer which way they handle uncertainties due to the many ways in which uncertainties could be 
solved. SMHI proposes that:

“... either one could invent some sort of uncertainty index on all the information that SMHI are 
given out to different player in the market. For example, a scale from 1 to 5 and then one needs to 
calculate where in this scale the information could be categorised in”. 

It might be that SMHI will practise this in the future. At present, SMHI practice this by:

“...  showing measurements that have been taken by model and observation so comparison can be 
made between the two techniques”. 

This enables the user to, if not fully trusting the result from the model, use the nearest observation 
to compare the two results. This method, I interpret, respondent from SMHI prefers as the user has 
raw data available and so can chose whether they are interested in average or extreme values, for 
example. It also enables the user to involve more parameters, for example, the lowest water flow in 
some type of water bodies.
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7.2.1. Communicating uncertainties
 
The previous section brought to attention that there are different ways in which the respondents in 
this study combat and handle uncertainties. The coming sections will present strategies used by the 
respondents in order to handle uncertainties within the WFD. The first concerns communication, a 
prominent tool to use in order to alert other stakeholders or participants within water management 
of uncertainties. 

Transparency

The respondent  from the county administrative board in Östergötland states that, when it comes to 
uncertainty in the quantity of data, it might be hard to build any assessments as well as 
communicate the data to, for example, municipalities that have a great need for data in order to 
conduct physical planning. The respondent states:

“The uncertainty makes it difficult as it cannot be communicated in a clear manner. If too big an 
uncertainty, as for example in the case of surface water and action programmes where one is to 
decrease nutrient levels in watercourse for the surface water, it gets harder to communicate a 
trustworthy image”. 

Thus, handling uncertainties should utilize already existing data. The respondent also reckons that it 
is important to announce uncertainties as well as point out that the county administrative board is 
aware of the fact that assessments, grounded in data could change:

” To be clear, saying that the reason why any kind of water body might have a low status could be 
due to only two samples were taken for the whole area and so in the upcoming work dealing with 
verification, whether the water body really has such low status or not”. 

Another way of reducing uncertainty is to point these out when dealing with physical planning, as I 
interpreted the views of the county administrative board in Östergötland. When new plans are made, 

“... more knowledge could be one way of reducing uncertainty, for example in the context of  
classification where the result of an evaluation of water body is that the status is classified as bad,  
more details need to be taken care of before proceeding with the physical plan”. 

The importance of pointing and thus bring uncertainties to the surface, was also stressed by the 
complementary interviewees, in this case represented by the water authority in the North Sea 
district and the county administrative board in Bothnia Bay. The respondent  from Bothnia Bay 
stresses that, “It is better to play with all the cards on the table”. 

In the case of SMHI, the respondent relates the use of communications in the form of questions to 
background information asking such as:

”Is this model trustworthy? Is the measurements given, correctly executed? Is it possible to use this  
background information and then make demands that they have to improve the emissions from a 
certain lake?  The respondent from SMHI reckons that, “...communication to its users is going 
well, but in future there will be higher demands on transparency”. One improvement might be that 
the users could more easily use the tools that exist on the web today, as provided by the homepage 
of SMHI. 
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Exchange between counterparts

The respondent from the water authority in the Southern Baltic Sea district stresses:

“... it is important with discussions with either colleagues or counterparts, but also to have a 
national discussion concerning specific uncertainties. What’s more, to discuss how to communicate  
uncertainties as well as how to interpret regulations and so forth.”. 

As an example, the respondent takes the introduction of decision documents, management 
documents and action programmes. The development of these documents were a step towards 
understanding how to interpret regulations and the directive, answering such questions like “What 
should we write? How should we present this? What is appropriate?”. As Falkheimer (2007) states, 
the notion of the everyday communication in organisations is expressed by discussions with 
colleagues. The process presented by the respondent from water authority in Southern Baltic Sea 
district, however, looked different between the five water districts. Administrational work from the 
water authorities is supposed to be out for hearings for six months and in the case of the above-
mentioned documents, in the beginning of 2009. According to the respondent from the water 
authority in the Southern Baltic Sea district the critique was received due to the many different 
documents from each water district, this despite much work being directed to coordination. 
However, the documents are similar today, which was the purpose of the process that started in 
2009, according to the respondent from the water authority in the Southern Baltic Sea district. Thus 
communication with counterparts could lead to, as brought up by the respondent from water 
authority in Southern Baltic Sea district, better common understanding in interpreting documents 
and manuals and how things should be executed in relation to the WFD. Hence this should work 
nationally, however the respondent from Bothnia Bay noted that compared to the water authority in 
the Southern Baltic Sea districts, there is lack of competent manpower in the northern water district. 
The lack of competent manpower is, as implied by the respondent from Bothnia Bay, impacting in 
such ways that there is not enough time to collect data for status assessments for example. 
Furthermore, in those rare cases when data is collected, there is not enough time to analyse the 
attained test result. The deficient resource is not money, but manpower, as the respondent from 
Bothnia Bay explains. 

Lack of communication

Despite the exchange between authorities communicating how to understand documents and 
manuals, there are still demands in having such meetings at a regular basis. As in the case of the 
county administrative board in Bothnia Bay, they felt a lack of communication with the rest of the 
country, but agreed upon the points brought up by the respondent from the water authority in the 
Southern Baltic Sea district concerning the exchange of communication and information between 
counterparts. There have been few meetings, but the county administrative board in Bothnia Bay, as 
I interpret, welcomes such meeting to occur at least once a year. An example where communication 
is an actual problem due to information being changed is brought up by the respondent from 
Bothnia Bay. As they are the county administrative board, they are accountable to the water 
authorities. Depending of what person they have contact with in the water authority, there is also a 
variation of interpretation, which the respondent and the county administrative board in Bothnia 
Bay is impacted by in the end. 

Despite the national exchange of information regarding how to understand documents and manuals, 
there are cases when that does not work. As experienced by the respondent from Bothnia Bay, the 
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interpretational uncertainty leads to work with water from the hydropower plant that had to be 
revised three times. This is, according to the respondent, a result of lack of communication between 
water authorities up north. As Larsson (1997) writes, communication plays an immense role in 
order for organisations to function. In Sigel et al (2010), this importance of communication is, “In 
order to be transparent and open to public scrutiny and possible criticism, uncertainties need to be 
clearly spelt out and reported during the decision-making process”. 

As in this study, interaction and communications of uncertainties were also revealed between actors 
in the article of Raadgever et al (2011). The interaction between different actors in the Netherlands 
was both horizontal and vertical. This could also be the case for the respondent in this study. The 
horizontal communication could be represented by the discussions with colleagues, as the 
respondent from water authority in Southern Baltic Sea district gives an example of. Whereas 
communication related to national agreements on how to interpret documents and manuals could be 
counted as vertical communication. Isendahl et al (2009) regard communication, but also 
coordination between actors, as inevitable in order to come to terms with uncertainties. A major 
difference between the participants (active in water management) in the Isendahl et al (2009) article 
and respondents in this study is that in this study respondents believed they had a responsibility to 
denounce uncertainties, whereas those from Isendahl (2009) rather alienated themselves.
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7.2.2. Reducing uncertainties

As will be shown below, there are ways for the respondents to reduce uncertainties. It is not always 
about improving knowledge, but calling attention to pre-existing knowledge that might be around at 
the work place. However, reducing uncertainties could also mean to influence and alert those with 
higher decisional power.  

Up-to-date information

Reducing uncertainty could be done, according to the respondent  from the county administrative 
board in Östergötland:

“... by taking part in national networks. At least for the groundwater department at the county  
administrative board”. Within these networks, whether in the same work-place or spread nationally, 
they try to,“... keep themselves updated for the latest changes and happenings in relation to 
recommendations or decisions taken in the subject or changes in relation to how they should work”. 
This could be related to informal communication, where meetings functions as a forum of exchange 
in order to gain more knowledge that Larsson (1997) discusses. The respondent from the county 
administrative board in Östergötland also states that they are working towards gaining more data, 
which the respondent believes is one way of reducing the amount of uncertainty.

Methodological exchange

The interviewee from SMHI has shed a more technical light on how to reduce the amount of 
uncertainties, as compared to the other respondents. For example, the respondent from SMHI 
reveals:

“... there are several statistical methods that could be used in order to measure uncertainty”. 

These statistical methods are one way of reducing the uncertainties at the same time as decreasing 
the amount. Diminishing the amount of uncertainties, as mentioned by the respondent from SMGI, 
could also be executed with the help of widening the perspectives of the use of models. The 
respondent points out that,“... the meteorological department at SMHI, more than one model is  
used”. I interpret this as SMHI comparing the different ways in which environmental management 
could be handled and lessons are learned by realizing that environmental management could be 
dealt with in more than just one aspect or with one method. The respondent  from SMHI realizes the 
importance of sharing the existing knowledge within the organisation. The respondent thus refers 
to:

 “... the knowledge already within the institute, possessed by the meteorological department and 
their way of working with models”. 

The meteorological department is not basing each decision on one model, which is currently done 
by those dealing with the WFD. Instead, they are using several models, in fact a suite of models. 
The suite of models, also named ensemble-models, keeps to one model but considers about 50 
parameter values. If all models get the same result, then it strengthens the result. Another way is to 
use different models from different institutes which are calculating the same area in order to get a 
more reliable result. 
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Ascough II et al (2008) also frames uncertainties related to knowledge failure, but with an aspect in 
modelling. To diminish the uncertainties in models, a possible solution is to use multiple models, 
framing and representing the system in which one wish to study, which is done by SMHI. One 
reason why uncertainties arise in modelling could be due to exclusion of variables as Ascough II et 
al (2008) suggests. The sharing of knowledge, within the institute, could also be related to 
Raadgever et al (2011) as their article brings up knowledge generation. In their article interviewees 
explain the use of consultation experts for judging e.g. water bodies. Determining the status of 
water bodies is one of many assignments that falls upon SMHI, which is why they are commonly 
used for advising and consultation. So, by consulting SMHI some sort of knowledge generation 
exists. However, I would also state this happens within SMHI as they have adopted the way in 
which they handle models by looking at the meteorological department. The respondent from SMHI 
further elaborates about their way of reducing uncertainties. Additionally, the respondent also 
discusses the estimations of water flow that models are calculating and it is possible to compare the 
result from a model with observations in at least 600-700 test points. For the rest of the 17000 test 
points in Sweden, the uncertainty level increases as they cannot compare these 17000 test points 
with results from observations:

“In order to decrease the uncertainty for these 17000 test points, SMHI is basing results from the 
600-700 test points by using regression analysis that aims at understanding the variation of  
uncertainty in the 600-700 test points”. 

The calculated uncertainties are considering factors such as the scale of drainage basins to mention 
a few. By using the regression to understand the uncertainties for these 600-700 test points, one can 
estimate uncertainties for specific areas for the rest of the 17000 and so in the end also reduce the 
amount of uncertainties. 

Increased resources

The respondent from the water authority in the Southern Baltic Sea district suggests an increase in 
the amount of monitoring stations in order to improve the environmental monitoring scheme and to 
reduce uncertainties. Furthermore, the respondent also suggests attendance at the Department of 
Environment to allocate more resources and so forth. In Sigel et al (2010), the interviewees in their 
article articulated that one way of reducing uncertainties is with the help of financial resources. 
Although not explicitly stated by the respondent from the water authority in the Southern Baltic Sea 
district, one could interpret “more resources” to be understood as financial resources in order to 
combat, for example, the environmental monitoring. The respondent also acknowledges the 
potential in increasing more money into environmental control and data collection as further ways 
of reducing uncertainty. This is both a national matter as well as something for The County 
Administrative Board to set harder requirements within that area. Sigel et al (2010) points out two 
types of reducibility regarding uncertainty. On the one hand is the “fundamental” reducibility, and 
on the other hand is “practical” reducibility. The meaning of fundamental reducibility is that 
uncertainties cannot, “... be eliminated entirely” [due to] the emergence of unpredictable events, the 
chaotic behaviour of certain dynamic system“.The practical uncertainty, as I interpret, means 
whether or not to reduce uncertainty, “... in a concrete situation...” (Sigel et al, 2010, p.508). The 
authors continue to state that more knowledge leads to more questions, which also leads to more 
uncertainties. Also Proclan (2003, p. 16), one of three guidance documents, notes that uncertainties 
cannot be completely obliterated, saying that, “It arises because of the complexity of the many 
factors involved”. This is especially in the context of planning process. 
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7.2.3. Appointing responsibility

Responsibilities could be shared in many ways in order come to terms with uncertainties. The 
answers from the respondents are diverse concerning who should have the outer responsibility. 
Attained from the empirical material, two categories were noted.

Cross-sectoral responsibility

In dealing with uncertainty there is a need for coordination and cooperation across sectors, which is 
shown by the answers from respondents. As in the case for the respondent from the county 
administrative board in Östergötland, the way in which uncertainties could be dealt with is that:

“... all agents have the responsibility to point out the uncertainty even if they themselves cannot 
bring about change in the area”.

All administrative sectors that are involved in the water management are, according to the 
respondent, responsible to report uncertainties. If, in fact, recommendations or manuals are not clear 
enough, they need to be corrected in such a way that it could be better communicated, something 
that lies in the hand of those responsible for carrying out recommendations – SEPA or the SGU. The 
respondent continues by saying:

By being a user of these recommendations, one should also be held responsible to point out any 
uncertainty”. 

Users other than the county administrative boards, such as municipalities and other operators 
concerned by the WFD, are also important to hear comments from. The respondent also points out 
the importance of public participation in the water council, set up by the regional authorities across 
the country. In this forum:

“... the public could call attention to uncertainties that make it possible for responsible agencies to 
collect uncertainties and do their part”. 

So in conclusion, the respondent emphasises that undermining the occurrence uncertainties is a 
shared responsibility. The respondent from water authority in Southern Baltic Sea district  implies 
that it happens that uncertainties are not dared to be dealt with by anyone as no one wants to be 
responsible for that specific issue. The respondent did not go further in explaining what types of 
uncertainties this concerned. 

The outermost responsibility

In dealing with uncertainty, there are those who can or should be appointed greater responsibility, as 
pointed out by the respondents. Although respondents looked within their own administration to 
allocate responsibility for dealing with uncertainties, some of them stressed the importance of some 
higher administrative authority to have the final responsibility. The respondent from the water 
authority in the Southern Baltic Sea district suggests the newly introduced Sea and Water Authority, 
which the respondent from the county administrative board in Bothnia Bay also mentioned. The 
desire for some higher authority to step in and have the outermost responsibility is also mentioned 
by the respondent from the water authority in the North Sea district. As furthered mention by the 
same respondent, if SEPA does not have the outermost responsibility, then the Sea and Water 
Authority should. The question of who should be appointed responsible for finding a solution to 
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specific uncertainties was also discussed in Isendahl et al (2009). As interpreted by the respondent 
from SEPA, the responsibility of coming to terms with the uncertainties lies within themselves, at 
least when it comes to developing a basis for assessments and to improve national environmental 
monitoring. As for an example of who could be appointed responsible, SEPA held that:

“... the Regional Authorities could contribute by improving coordinated recipient control and other  
local or regional monitoring”. 

This is also something which the respondent from SEPA welcomes, as it could lead to better control 
in the end.  After 11 July 2011, the new Sea and Water authority will be having the main 
responsibility of the WFD, which was also noted by the respondent from the water authority in the 
Southern Baltic Sea district. The respondent from the water authority in the Southern Baltic Sea 
district stated that in the past, this type of responsibility was appointed to the water management 
directors, one for each district. However, with the implementation of the WFD, one water authority 
in each district was held responsible. Neither clear coordination between the water administration 
nor clear control function characterized the administration back then, according to the respondent 
from the water authority in the Southern Baltic Sea district. The respondent continued that during 
the first cycle, which lasted between 2005-2009, they had to invent methods and tools along the 
way. The higher administrational authorities were two steps behind. Both SGU (Swedish Geological 
Investigation) and the Swedish Environmental Protection Agency have regulatory powers and thus 
regulate the way in which the five water authorities are set to work. That did not match, according 
to the respondent from water authority in Southern Baltic Sea district. At some points the water 
authority could not perform their duties due to the lack of regulations. Despite the many obstacles, 
the respondent from water authority in Southern Baltic Sea district explains that hindrances with the 
WFD are understandable as this is a new way of working with water administration in Sweden. 
However, according to the respondent, things could have been progressing a lot faster if the WFD 
had been introduced earlier. 
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8.  Discussion
In order to discuss the attained material that has been analysed in the section above, the coming 
section will be based upon two thematical basis of division which form this chapter. 

1. What types of uncertainties, related to the practical work with the WFD, are experienced by the 
officials at the national water management authorities?
 
Due to the study and its aim, much focus was concentrated towards revealing the types of 
uncertainties experienced by the respondents. As a result, six different types of uncertainties were 
identified when interviewing the respondents. The first uncertainty is caused by interpretational 
problems. As shown in the study, there are two major factors that play a role: many players existing 
in the market and how to conform to recommendations and manuals. I would like to start discussing 
the first of the two factors presented. 

As presented in Figure 1 (section 5), the schematic overview shows there are many actors involved 
in the implementation of the WFD. Still, the schematic overview does not represent all operators 
and actors, but rather the most relevant for this study due to the selection of interviewees. 
Therefore, as shown in the study, it causes interpretational uncertainties as each operator is 
evaluating their role and what meaning the directive has on their activity. Despite the fact that there 
is confusion in how to interpret the WFD, it is also important to stress the need for flexibility that 
characterises the directive. 

Each national authority appointed by the Swedish Government, has their individual way of 
adjusting and understanding the WFD. This strongly depends upon their area of responsibility. An 
interesting point made in the study was that instead of having different manuals and regulations, 
respondents preferred a national manual. The study also shows that respondents observe that the 
existing recommendations and manuals are too influenced by the different areas of responsibilities 
from national key authorities interpreting the WFD in the first place. Manuals and recommendations 
reaching other actors, such as the county administrative boards, also seem to be far from complete 
in all cases. 

As much as there are uncertainties related to interpretational issues within and between water 
management authorities, the study also shows the type of uncertainties which also exist between 
member states. Between member states it is possible to compare model results due to 
intercalibration. In not knowing how to interpret the directive and who is more correct in their 
interpretation of the WFD – as explained by respondents – there is an uncertainty whether 
intercalibration of data or methods is possible. Studies, such as Hering et al (2010) also point at the 
difficulties in comparing between member states as an effect of the diversity of methods. 

The reasoning behind uncertainty connected to interpretation could be put in relation to norm-
related uncertainty and ambiguity. Respondents are experiencing difficulties in interpreting the 
WFD, that either depends on regulation directed from authorities having a major role in the water 
management administration in Sweden, or between member states. Thus one could assume there is 
a lack of knowledge regarding the values and norms following the WFD and how the directive 
should be understood. However, as much as there might be a need for a single manual in order to 
ease the interpretation within Sweden, it is in my belief not practically possible to adopt one single 
norm of how to interpret the WFD. As noted by, e.g., Sigel et al (2010) the directive is formed to 
encourage interpretive variations. One possible way of streamlining the norms and values of the 
WFD could be for the member states to follow and adopt the ClS documents, such as Wateco 
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(2003), Proclan (2003) and Impress (2003). The guiding documents give examples of strategic ways 
for member states to tackle the directive more easily. As Bouwen (2001) suggests these types of 
situations could be improved when involving all actors by creating a frame in how to interpret the 
directive. Adopting the three guidance documents (there might be others better suited, but these are 
examples in this study) could function as framing for all actors and operators involved in the 
Swedish water management. 

An interesting point that is not brought up in the analysis is that some respondents did not know the 
existence of these three guidance documents. Nonetheless, my opinion is that these types of 
documents need to be included into national authorities first and foremost, as they have the 
outermost responsibility for recommendations and manuals. 

The second type of uncertainty which was prominent in the study concerns lack of data. This is the 
type of uncertainty much recognised in literature, probably due to its inevitable role in water 
management. Respondents in this study experienced uncertainty either due to lack of data or data 
deficiency in one way or another. Uncertainties in data are closely linked to measurement errors or 
lack of knowledge. For example, the lack of knowledge that later impacts the data existence could 
be traced to modelling for eutrophication. The data deficiency could thus be linked to the lack of 
knowing how phosphorus mobilises in watercourses. If one cannot measure phosphorus, then data 
cannot be collected and analysed in order to understand where emissions of eutrophicational 
substances could be originating. The study also shows that data deficiency could also be due to not 
insufficient data being displayed by the institutions responsible, which affects those in need of data 
that is important for status classification and environmental monitoring. This type of uncertainty 
could be directed to lack of knowledge as proposed by Brugnach et al (2008). Rather than talking 
about lack of knowledge, I would suggest lack of appropriate knowledge as respondents are able to 
understand where knowledge is deficient. Gipperth & Elmgren (2010) shows in their report, data 
deficiency are greatly lacking in Sweden. One can wonder why this is the fact and potential answers 
could be that either, as noted by respondents, the display of available data are not accessible or not 
enough samples are taken in order to display the data. It could also, due to the uncertainty linked to 
parametric/data, be the use of inaccurate measurements techniques, as suggested by Ascough II et al 
(2008). 

Representing a third type of uncertainty, this study shows that uncertainty relating to types of water 
could be related to ambiguity. The source of the problem seems to lie in the meaning of the water 
types to point out which is most valuable for e.g. drinking purposes. The respondent seems to be 
torn between the definitions laid down by the WFD on one hand, and the definition carried out by 
the SEQOs that all water is considered valuable – on the other hand. There might be a need for 
looking into whether the SNEQO are contradicting what the WFD aims for when it comes to decide 
which water are to be evaluated as more valuable for drinking purposes. One needs to have in mind 
that the SEQOs were adopted in 1999, with the exception of the last objective introduced in 2005. 
Either there are differences in the perspectives between the national quality objectives and the WFD 
concerning types of waters, or they have not been able to be synced into one definition. 
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The fourth type of uncertainty relates to when to use models and when to use observations. Within 
this uncertainty, one detects several issues at hand. One issue concerns whether measurements on 
water types should or should not be based upon models or observations. There also seems to be a 
challenge of calibration and how models are dealing with different processes. For some processes, 
whether they relate to physiochemical parameters or other parameters, it is easier to calculate the 
process in a larger water body than a small drainage basin, for example. When stating that one type 
of processes are more easily to calculate than some other processes, it makes one question why. 
Could it be that knowledge of that particular system is yet not fully comprehended, thus being a 
case of phenomenological and/or epistemological uncertainty? It could in fact be a case of both 
phenomenological and epistemological uncertainty in which Sigel et al (2010) stresses that this type 
of uncertainty could be rooted in both as the natural system itself are complex. Another potential 
answer to challenges in measurement techniques could also be that models of today are not able to 
handle certain processes. Or human factors play a role due to miscalculations, as brought up by 
Ascough II et al (2008). One of the greater challenges I reckon, however, relates to the comparison 
between the results of observations and models, especially comparing the average of the results 
from models and observations. It is currently difficult to compare the results between these two 
measurement techniques, as samples taken with observations are less frequent. The statistical 
outcome of these two measurements is thus not the same and challenges the assignment of status 
classification of water bodies based on either observation or model. As Hering et al (2010) also 
states, the WFD does not specifically prefer one measurement technique over the other, member 
states need to come up with that themselves. 

The fifth type uncertainty relates to the use of different methods. The study shows that the use of 
methods differs between authorities involved in the water management and the WFD. This was 
especially expressed during the first cycle, ending in 2009, where the five water districts had their 
individual methods of dividing water bodies. The problem lays in the fact that there are different 
methods in use but the result should be the same, as in this case the division into types of water 
bodies. The study also showed that when there is too much uncertainty related to how to interpret or 
deal with manuals and recommendations, it seems as if respondents are adopting the waiting-and-
see method, used in order for regulations to get clearer before doing anything further. This was 
mostly in the area of uncertainties in how to make assessments. What my study shows could also be 
comparable to the strategy embraced by water management officials in the article of Raadgever et al 
(2011) in that sense that ignored what ever they did not have complete knowledge of. One could 
question the categorization in the literature of this method as ignorance of uncertainties. Rather than 
ignoring the uncertainties, the respondents of this study are well aware of the fact that they do not 
have the right amount of information and despite that, they are active in developing methods to 
better cope with the situation. As labelled in the analytical chapter in this study, the type of 
uncertainty demonstrated in this section as a cause of ambiguity of understanding norms and values 
of the WFD. For instance, the contrasting interpretations of goals and values could be a foundation 
of the variations of methods in use. It could also potentially be a direct cause of inconsistency of the 
objectives of the WFD as a result of the difficulty in defining environmental conditions. The 
definitions were actually, according to Sigel et al (2010), not fully set until 2004. Although it could 
be troublesome with the variation of methods, especially if it hinders the coordination between 
water managers, one also need to stress the necessity of adjusting the directive.
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I have so far mentioned five types of uncertainties that this study reveals and this paragraph will 
present the last type that relates to action programmes. In the study two major factors are leading to 
uncertainties in action programmes. Firstly, the uncertainties concerning action programmes seem 
to lean on the fact that there are difficulties in evaluating improvements and effects of action 
programmes in aquatic ecosystems.  The respondents imply that more research is seen as a way of 
filling the knowledge gap regarding how fast ecological and biological parameters are responding to 
action programmes. The slow recovery of some processes was also covered by Barasel & Destouni 
(2007). There is in their point of view a reason for setting different environmental targets for such 
uncertainties just mentioned above. What I believe they mean is that due to slow recovery of some 
natural systems, there is a need for different environmental targets and deadlines of when to reach 
the goals. Moreover, as suggested by Gipperth & Elmgren (2010), a holistic approach is needed to 
understand the slow effects of the action programme. This is to some extent already practised in 
such ways that respondents are taking into consideration entire lakes, Lake Vättern for example, 
when analysing the result of an action programme. The holistic approach could also engage 
politicians in the forming and analysis of the effect of an action programme so decision makers 
could in fact understand the process. Understanding the current situation, the respondents implied 
that there is a problem when getting more political pressure to reveal effects of action programmes 
due to tougher requirements being set. 

The second factor related to action programmes made in this study deal with lack of information of 
what types of action programmes are needed in order to come to terms with quality of water. 
Unfortunately, the uncertainties related to action programmes are, according to some respondents, 
spreading themselves to environmental monitoring and status classification. It is implied by 
respondents that not enough financial resources are put into action programmes in the first place 
and therefore having the opportunity to follow up is not always possible. The lack of financial 
assets is an example of practical uncertainty that, as mentioned by Sigel et al (2007), cannot be 
diminished. However, if that is the case for the Swedish water management administration is not 
anything I would go further into, but rather point out as a plausible reason. 

Not fully understanding why some processes are slow in showing the hoped-for outcome could be 
due to, as titled in this study, system knowledge uncertainty. Similar to the challenges with 
measurement techniques, uncertainty with action programmes is a result of epistemological and 
phenomenological difficulties in understanding such complex systems. Although there might be the 
potential solution to improve measurement techniques in calculating actual effects of an action 
programme or use multiple models, as suggested by Ascough II et al (2008) as well as respondents 
in this study, it is in fact knowledge of the system in total that is in need. As suggested by Hering et 
al (2010), monitoring subjected water and increased frequency in sampling and sites,before and 
after introduction of action programmes, could be a potential solution to the problem. This is also an 
excellent example of practical uncertainties, brought up specially in Sigel et al (2007). As showed in 
the study, the complexity of the system which the respondents in this study tries to bring about 
change in order to improve certain ecosystems is expressed by the delayed effects. Thus, one could 
relate the system knowledge uncertainties to practical uncertainties as well due to the difficulty of 
influencing and controlling development. 

Could any of the types of uncertainties brought up and highlighted in the study also be considered 
as a risk? Well, first of all, none of the respondents titled any kind of uncertainty as risk. Not that it 
is a criterion but still stresses that respondents did not view it from a risk-perspective. It seems as if, 
based on the result of the study, the types of difficulties brought up could only be related to 
uncertainty. However, and in which the participants in Isendahl et al (2009) points out, uncertainties 
could be regarded as something challenging and thus interpreted as negative. Respondents in this 
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study are aware of the fact that dealing with uncertainties on a daily basis is challenging. For 
example, the case of action programs could surely be regarded as challenging. However, it is not 
necessarily manifested as negative in the same sense as in Isendahl et al (2009). 
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2. How do water management officials handle uncertainties that are related to the WFD?

As much as it was important to reveal the uncertainties experienced by the respondents in relation to 
the WFD, the aim of this study was also to cover how they are dealing with uncertainties. Before 
going into the strategies, I was curious to know how uncertainties impact the daily work. Maybe not 
surprisingly, the respondents noted that it makes them ineffective and in some cases they could also 
be seen as less knowledgeable as they might have to change statements when out in water 
counselling. The fear of changing what ever been said before because of improvements, is also 
debated by the water management officials in the article of Raadgever et al (2011), explaining that it 
was a concern to change their way of working.

Handling uncertainties could, as shown in the study, be supported by means of an uncertainty index, 
for example. It could also be handled in such ways that results from two different measurement 
techniques are available for the customer, especially in the case of background information 
provided SMHI. 

What also appeared in this study concerning ways of handling uncertainties were three major 
strategies common for the respondents to use in order to combat uncertainties. One strategy was to 
communicate the uncertainties to different actors and lead discussions with colleagues in order to 
combat challenges. It should be natural within organization so exchange experiences and thus 
communicate between peers, which Falkheimer (2007) suggests. This could be an example of 
informal communication, important to maintain in organisations in order for them to work, as 
stressed by Larsson (2007). Additionally, this could be a reason of making other stakeholders and 
actors enlightened about the fact that uncertainties exists, which Raadgever et al (2011) discusses. 
Interestingly, transparency was also seen as one way of communicating uncertainties. As explained 
by some respondents, there is a need for letting operators understand that the reason for a low water 
status could be due to the fact that only a few samples were taken for the specific water. 

Another way of communicating uncertainties was to channel exchange between counterparts 
besides having the discussion on a national level in order to bring up issues, such as how to 
understand regulations and recommendations. For Isendahl et al (2009) communicating between 
actors was enormously important for combating uncertainties. In that sense, national networks 
could function as a forum bridging between geographical distances and administrational levels and 
thus learn from one another's perspective. Communicating uncertainty was a factor which 
Raadgever et al (2011) figured worked as a strategy overcoming ambiguity and potentially lead to 
e.g. less hindrance for some necessarily actions to be accomplished. Although exchanges exist 
between several authorities, the study also shows that presumably due to geographical distance, 
communication was lacking between authorities. At times work had to be revised several times as 
different officers had their way of interpreting recommendations. This could have been avoided if 
better communication and exchange existed on a yearly basis. As previously mentioned by another 
respondent, this could also have been avoided if a national method for interpreting 
recommendations and regulations was accessible. 

There is a second strategy aimed at reducing uncertainties, which could be dealt with in several 
ways, as shown in the study. One factor was to ensure having the latest information or knowledge 
concerning recommendations and regulations and thus taking part in national networks. Reducing 
uncertainties in the workplace could also result from greater availability of data, which also 
Raadgever et al (2011) mentions as a strategy to use. Further factors that could lead to reducing 
uncertainties are methodological exchange. Instead of getting locked into one type of method, 
which could rather increase the amount of uncertainties, knowledge exchange between different 
institutions could be the way forward in reducing challenges and limit uncertainties. An additional 
factor that respondents also mentioned in the study was to increase the resources for environmental 
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monitoring by making the Department of Environment well aware of the situation. Interestingly, 
Raadgever et al (2011) encourages lobbying in order to impact national recommendations as a type 
of strategy adopted regionally in the Netherlands. Especially in this part of the study, one could 
question if any strategy or method can completely eliminate uncertainties. Quite undeniably one 
could say that uncertainties will always turn up, no matter how much information or knowledge 
there will be. It has to be stressed that the respondents in the study know that new uncertainties will 
arise. As mentioned by Sigel et al (2010) and Wateco (2003) uncertainties cannot be entirely 
reduced, as what respondents deal with are natural systems with unpredictable behaviours. 
However, the given examples proved that the respondents are not only aware of the uncertainties 
but are able to reduce them as much as possible. 

The third and last strategy in use to handle uncertainties relates to the responsibilities. As shown in 
the study, several respondents stressed the importance of some higher institution or organisation 
within the water management area to have the leading role in implementing the WFD. It was 
suggested that the newly established Sea and  Water authority should take the leading role and 
hopefully deal with some of the uncertainties faced by the respondents. Responsibility does not only 
concern the question of who should take the leading role in administration, but also the awareness 
of pointing out uncertainties. Everyone, including operators impacted by the WFD, the public 
taking part in water council meeting and water management officials are responsible pointing out 
any challenges they meet. Interestingly, Isendahl et al (2009) also emphasis responsibility in 
relation to uncertainty but rather turn it into finding out who is potentially the responsible for 
inducing the uncertainty. Doing so, Isendahl et al (2009) argues that who ever is found responsible 
for that specific occurrence of uncertainty also should deal with it as well as inventing strategies. To 
some sense, this could be applicable in my point of view, but it is then important to outline each 
uncertainty. 

8.1. Future research

With this study I hope to contribute to further practical knowledge of uncertainty relating to the 
WFD. I have been able to get in contact with few national water management authorities, there are 
in fact several of them in Sweden. Therefore, in order to strive for a complete understanding of the 
situation of working with the implementation of the WFD on a daily basis, inclusion of more 
authorities is needed. It would also be of interest, a factor mentioned briefly by respondents, to 
consider the impact of climate change into water management. Although not in compliance with the 
aim of the this study, further studies could also highlight the question of what type of uncertainty, 
pointed out in this study, is experienced to be more difficult to deal with. Of course there are several 
more subjects which I would like to mention as potential for future research, but I chose to mention 
a few I would like to think are the most important for the time being. 
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8.2. Conclusion

• Respondents experience uncertainty due to interpretative challenges of the WFD as a result 
of too many agents in the market and difficulty of interpreting manuals and recommendations from 
supervisory authorities.

• Uncertainty is also due to lack of data or data deficiency. Data was not available or 
displayed or there were not enough financial resources for environmental monitoring. 

• Uncertainty relating to the typology in water bodies. The typologies seem to differ between 
the WFD and the SNEQO.

• Uncertainty in knowing what measurement technique best suited for measuring water types. 
The study shows that some natural processes are more difficult in measuring than others and results 
from observations and models are not always comparable.

• Uncertainty due to the variations of methods used between authorities. At times, the wait-
and-see approach was established in cases where respondents experienced too much uncertainty.

• Uncertainty in knowing if and how action programmes may have an affect. More research 
concerning how biological and ecological parameters respond to restoration is needed. 

• Communication between counterparts and national authorities was used in order to combat 
uncertainty. Transparency towards operators to reveal uncertainty was also practised. 

• Having the latest information concerning upgrading of recommendations and regulations 
together with knowledge exchange within institutions and increase in available data is used as a 
strategy to reduce uncertainty.

• As much as it is important for each authority involved in the implementation of the WFD to 
point out uncertainties, the study also shows that there is a desire for a supervisory authority to take 
on the leading role in water management, e.g. the Sea and water Authority. 

55



References
Ammenberg, J. (2004). Miljömanagement. Studentlitteratur, Lund. 

Ascough II, J.C., Maier, H.R., Ravalico, J.K., Strudley, M.W. (2008). Future Research challenges for 
incorporation of uncertainty in environmental and ecological decision-making. Ecological Modelling  
219:383-399. 

Bale, C., Destouni, G. (2007). Uncertainty-Accounting Environmental Policy and Management of Water 
Systems in Bale, C. (2007). Environmental Management of Water Systems under Uncertainty. (2007). 
Doctorial Thesis in Water Resource Engineering. Royal Institute of Technology, KTH Architecture and 
the Built Environment ,Stockholm, Sweden.  

Bell, J. (2006). Introduktion till forskningsmetodik. Fourth edition.Studentlitteratur, Lund.

Bernitz, U., Kjellgren, A. (2010). Europarättens grunder. Fourth edition. Norstedts juridik. Elanders 
Sverige AB, Mölnlycke 2010. 

Bowen, R. (2001). Developing relational practices for knowledge intensive organizational context.  
Career Development International 6:7:361-369.

Brugnach, M., A. Dewulf, C. Pahl-Wostl, Taillieu, T. (2008). Toward a relational concept of uncertainty: 
about knowing too little, knowing too differently, and accepting not to know. Ecology and Society  
13:2:30. 

Dewulf, A., Craps, M., Bouwen, R., Taillieu, T., Pahl-Wostl, C. (2005). Integrated management of 
natural resources: dealing with ambiguous issues, multiple actors and diverging frames. Water Science 
& Technology 52:6:115-124. 

Directive 2000/60/EC Of the European Parliament and of the Council of October 23 2000 – establishing 
a framework for Community action in the field of water policy. The Official Journal of the European  
Community.

Handmer, J.W., Norton, T.W., Dovers, S.R (2001) (ed.). Ecology, uncertainty and policy : managing 
ecosystems for sustainability. Harlow: Prentice Hall, 2001.

Entson, M.E., Gipperth. (2010). Mot samma mål? Implementeringen av EU:s ramdirektiv för vatten I 
Skandinavien. Juridiska institutionens skriftserie 6:2, Göteborgs universitet.

Falkhemier, J, Heide, M. (2007). Strategisk kommunikation. Studentlitteratur, Lund. 

Gipperth, L., Elmgren, R. (2010). Adaptive Coastal Planning and the European Union's Water 
Framework Directive: A Swedish Perspective. Ambio 34:2. Sustainable Coastal Zone Management 
(Mar., 2005), pp. 157-162.

Hammer, M., Balfors, B., Mörtberg, U., Petersson, M., Quin, A.(2011). Governance of Water Resources 
in the Phase of Change: A Case Study of the Implementation of the EU Water Framework Directive in 
Sweden. AMBIO 40:210-220.

Hering, D., Borja, A., Carstensen, J., Carvalho, L., Elliot., M., Feld, C.K., Heiskanen, A-S., Johnson., 
R.K., Moe, J., Pont., D., Solheim, A.L., van Bund, W. (2010). The European Water Framework 

56



Directive at the age of 10: A critical review of the achievements with recommendations for the future.  
Science of the Total Environment 408:4007-4010. 

Holme, I. M., Solvang, B.K. (2010). Forskningsmetodik: om kvalitativa och kvantitativa metoder. 
Studentlitteratur, Lund. 

Impress.(2003). Analysis of Pressures and Impacts. Common Implementation Strategy
for the Water Framework Directive, Guidance Document No. 3.

Isendahl, N., Dewulf, A., Brugnach, M., Francios, G., Möllenkamp, S., Pahl-Wostl. (2009). Assessing 
Framing of Uncertainties in the Water Management Practice. Water Resour Manage 23:3191-3205. 

Klauer, B., Mewes, M., Diening, H., Lagemann, T., 2008a. BASINFORM – Verfahren zur
Aufstellung von Maßnahmenprogrammen nach EG-Wasserrahmenrichtlinie, in Sigel, K., Klauer, B., 
Pahl-Wostl, C. (2010). Conceptualising uncertainty in environmental descision-making: The example of 
the EU water framework directive. Ecological Economics 69:502-510.

Kvale, S. (1997). Den kvalitativa forskningsintervjun. Studentlitteratur, Lund. 

Lantz, A. (1993). Intervjumetodik. Den professionellt genomförda intervjun. Studentlitteratur, Lund. 

Lantz, A. (2007). Intervjumetodik.. Studentlitteratur, Lund. 

Larsson, L. (1997).Tillämpad kommunikationsvetenskap. Studentlitteratur, Lund. 

Myndigheternas miljöansvar – Vidareutveckling av det särskilda sektorsansvaret. The Swedish 
Environmental Protection Agency (SEPA, Report 2005-02:5352). 

Proclam. (2003). Planning Process. Common Implementation Strategy for the Water Framework 
Directive, Guidance Document No 11. 

Silverman, D. (ed.) (2004). Qualitative research – theory, method and practice. Second edition, 
London: SAGE, 2004. 

Raadgever, G.T., Diepereink, C., Driessen., P.P.J., Smit, A.A.H., van Rijswick, H.F.M.W. (2011). 
Uncertainty management strategies: Lessons from the regional implementation of the Water Framework 
Directive in the Netherlands. Science & Policy 14:64-75. 

Ryen A. (2004). Kvalitativ intervju – från vetenskapsteori till fältstudier. Liber ekonomi, Malmö. 

Sigel, K., Klauer, B., Pahl-Wostl, C. (2010). Conceptualising uncertainty in environmental descision-
making: The example of the EU water framework directive. Ecological Economics 69:502-510.

Sigel, K. (2007). Umweltprobleme und Unsicherheit. Eine konzeptionelle und empirische
Analyse am Beispiel der EG-Wasserrahmenrichtlinie. Ökologie und Wirtschaftsforschung,
Band 77. Metropolis, Marburg in Sigel, K., Klauer, B., Pahl-Wostl, C. (2010). Conceptualising 
uncertainty in environmental descision-making: The example of the EU water framework directive.  
Ecological Economics 69:502-510

Smith, R.L., Smith, T. 2001. Ecology and Field Biology. Sixth Edition. Benjamin Cummings, San 
Fransisco. 

57



Walker, W.E., Harremoes, P., Rotmans, J., van der Sluijs, J.P., van Asselt, M.B.A, Janssen, P., Krayser 
von krauss, M.P. (2003). Defining Uncertianty. A Conceptual Basis for Uncertainty Management in 
Model-Based Decision Support. Integrated Assessment 4:1:5-17.

Wateco.(2003). Economics and the Environment – The Implementation Challenge of the
Water Framework Directive. Common Implementation Strategy for the Water
Framework Directive, Guidance Document No. 1.

Internet

Swedish Meterological Hydrological institute (SMHI)
[Electronical source] www.smhi.se/omsmhi
Accessed: 2011-04-11.

The Swedish National Environmental Protection Agency (SEPA)
http://www.naturvardsverket.se/upload/04_arbete_med_naturvard/vattenforvaltning/vem_gor_vad/Vem_
gor_vad_i_vattenforv.pdf 
Accessed: 2011-08-17    Latest update: 2011-04-13.

General facts of the Water Framework Directive (2000/60/EC)
http://www2.lansstyrelsen.se/ostergotland/Sv/miljo-och-klimat/vatten-och-vattenanvandning/vi-jobbar-
med/vattendirektivet/Pages/index.aspx 
Accessed: 2011-02-21   Latest update: 2009-08-11.

Information of the Swedish water authorities
http://cmsweb.lst.se/vattenmyndigheten/Om_vattenmyndigheterna/    
Accessed: 2011-02-21   Latest update:2011-05-24.

The function of the water administration
http://www.lansstyrelsen.se/vattenmyndigheten/Om+vattenforvaltning/ 
Accessed: 2011-02-21   Latest update:2009-08-11.

Information of Lake Roxen
http://www.viss.lst.se/PublicWaterPage.aspx?waterEUID=SE648779-150974 
Accessed: 2011-02-21.

Information of Helsinki Commision – Baltic Marine Environment Protection Commission
http://www.helcom.fi/helcom/en_GB/aboutus/ 
Accessed: 2011-05-25.

Vetenskapsrådet - Forskningsetiska principer - inom humanistisk-samhällsvetenskaplig forskning. 
http://www.vr.se    Accessed: 2011-05-18.

General information about Swedish environmental authorities
http://www.regeringen.se/sb/d/10528 
Accessed: 2011-11-09    Latest update: 2011-10-20. 

58

http://www.regeringen.se/sb/d/10528
http://www.regeringen.se/sb/d/10528


Appendix I  Interview questions

i. Please, give a short introduction of yourself and your profession.
ii. Could you, in brief, describe the place your working at?

1. What is your experience of working with the WFD? For how long have you been working with 
the WFD?

2. What is your experience of the WFD as an environmental instrument?

3.What challenges do you experience in the work with the WFD? Could you, please, give some 
examples?

4.  Uncertainty in water management is much noticed in literature (gave an example by Brugnach et 
al, 2008). 
4.a) Based on what literature points out, is this something you also experience?
4.b. How would you describe the types of uncertainties that you come across? 
4.c).  According to you, in which context linked to the WFD, does uncertainties appear?

5. In what ways does uncertainties impact the practical work with the WFD at your work place?

6. In the work with the WFD, what strategies do you use in order to handle uncertainties?

7. What do you believe could be done to come to terms with uncertainties influenced by the WFD? 
Who should be responsible? 

8. In order to avoid uncertainties to some extent, what types of tools are you using so uncertainties 
are not impacting your work?

9. What are the differences between  the types of uncertainties experienced by you?

10. Are there, according to you, any differences between challenges relating to the WFD appearing 
today compared to challenges you came across in the start of the WFD? If it is in your experience 
differences between the challenges, what are the reasons?

11. Is it in your experience differences between the uncertainties in the WFD compared to other 
similar policies or directives?

Before ending this interview session, are there some additional thoughts you would like to share 
with me concerning the WFD?
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Appendix II  Interview plan

The aim of this study is to reveal the types of uncertainties officials working at water management 
authorities, experience. The overall aim is thus to study how organisations handle and experience 
uncertainties in their daily work with the WFD. In order to attain the extracted material from the 
officials, qualitative interviews are carried out. 

If needed, the interviewees are granted to end their involvement in the study no matter when. 
Confidentiality will be practised and thus on the request of respondents. If one respondent wish to 
be anonymous, this will be practised for all respondents. The respondents will not be named in the 
study. 

The interview sessions will be documented with the help of recording equipments, such as MP3 
player and portable computer. Further documentation will also be carried out by taking notes. The 
interview time will last for1 hour up to the maximum of 2 hours.

The extracted  raw material from the interview sessions will be kept until the study is finished and 
given a passing grade. The primary user of the material will be me, however Sofie Storbjörk being 
the supervisor of the study, could also use the material if needed. The material will be analysed in 
line with the research aim and also revealed in the study. The raw material will be interpreted 
against scientific and theoretical sources. Quotations will be used in order to back up the analysis. 
The language in use will be English, meaning that the material extracted need to be translated from 
Swedish into English. When supervisor considers the study to be finished, it will be defended at a 
seminar in the middle of October. 

Respondents participating in the study will receive a copy of the study before deadline in order to 
leave comments and suggestions. A copy of the final version will also be electronically posted to all 
respondents. In order to make the study available, it will be uploaded electronically on the home 
page of Linköping's University.  

If possible, I would like the respondents to comment and give suggestions in order to improve the 
study also after the interview sessions. I would also like it if contact could be sustained. 

Contact details

Selam Petersson
+46-768-43 04 12
selpe490@student.liu.se
Selam.Petersson@gmail.com
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