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Executive summary 

The project Judgement And Knowledge in Fisheries Involving Stakeholders (JAKFISH) was a 
three-year project consisting of 10 partners from the EU and Norway. It is a distinctive 
project in that it provides an integrated approach to stakeholder involvement into fisheries 
management. It aimed to examine and develop the institutions, practices and tools that 
allow complexity, uncertainty and ambiguity to be dealt with effectively within participatory 
decision-making processes; to examine how scientific information is used and what types of 
roles scientists play in the formulation of policies; to study how the current scientific 
processes take into account the multiobjective nature of fisheries management; and to 
synthesise the obtained views, redefining the institutional role of science to improve overall 
governance in the Common Fisheries Policy (CFP). 

Work package 5 is responsible for the comparative research on existing approaches to 
handling complexity and uncertainty in fisheries management decision-making both within 
and beyond Europe. The objective is to identify the most effective institutional forms, 
practices and techniques for developing science-based policies and marine management 
measures through a participatory approach. 

This report deals with task 5.2 in work package 5 which is aimed at a qualitatively analysis of 
how scientists in their daily practice help decision makers and stakeholders deal with 
complexity and uncertainty. Two subsets of objectives were identified: 

• To explore how scientists have handled scientific uncertainty in delivering advice for 
management in different national and institutional settings with different degrees of 
decision stakes. To explore how stakes influence the way scientific uncertainty and proof 
is produced and defined. 

• To identify and discuss some main issues and best practices for stakeholder participation 
in science for management. 

According to the project description task 5.2 would be based on interviews from the case 
studies in task 5.1 (quantitative social network analysis) to " help other stakeholders to … 
understand complexity and uncertainty ". When starting the research task, we found that 
the study of scientists’ individual practices in handling science and complexity could best be 
dealt with in a detailed in-depth study of scientific decision-making. In order to achieve this 
level of detail, the focus has been on one single case (Dogger Bank advice and 
decisionmaking) and to report the other case studies in deliverable 5.1.  

Scientific justification of boundaries for the protected areas on the Dogger Bank is the 
detailed in-depth study of what motivates scientific decisions in the processes of designating 
Special Areas of Conservation for the protection of the sandbank habitat type under the EU 
Habitats Directive. In the study we looked at the parallel processes in the UK and Germany 
for defining where the sandbank habitat type is within in their respective Exclusive 
Economic Zones. The study shows that what counts as scientific justification for the 
boundaries of the areas depends on the particular publics, stakeholders, governmental 
departments and other institutions for whom the sites should be justified. 

The formulation that scientists ‘help other stakeholders to … understand complexity and 
uncertainty’ suggests that it is a one-way process: scientists mediate knowledge and the 
accompanying uncertainties to stakeholders in order for them to better understand. The 
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research has shown that the dynamics can go both ways. In the UK case some of the main 
stakeholders also informed the scientists about the concerns they wanted to have 
addressed, which kind of justification they would find appropriate and which kinds of 
uncertainties they would find acceptable. In that way some of the stakeholders have taken 
part in formulating the quality criteria for science and these criteria have actually directed 
some of the scientists’ choices. 

The formulation ‘help other stakeholders … understand complexity and uncertainty’ also 
suggests that communicating complexity and uncertainty is something that happens after 
the research process. The study has shown that scientific complexity and uncertainty is 
something that is produced during the research process. In both of the cases studied, an 
integrated part of the researchers’ scientific decisionmaking has been to consider which 
uncertainties and complexities they wanted to produce, reduce or accept and how these 
would be understood and perceived by stakeholders. Public communication of scientific 
complexity and uncertainty was not something that came after the research process but 
was an integrated part of the scientific process. 

Instead of focussing on the "helping" role of scientists towards other stakeholders, we 
focussed on the way scientists have interacted with and related to stakeholders in their 
production and communication of scientific complexity and uncertainty and how their 
approaches have helped develop policies in highly uncertain contexts? 

In the German and UK designation processes on the Dogger Bank, scientists have considered 
the stakeholders in their scientific decision making during the research process. In the UK 
case they have interacted more directly with the government stakeholders and to a lesser 
degree with other stakeholders. In the German case, scientists’ considerations were mainly 
based on their assumptions about what stakeholders might perceive as proper justification. 
The type of considerations scientists and stakeholders have had about the science in the 
two cases has illustrated an important difference between scientific proof-making, which is 
evaluated against set of internal scientific criteria, and scientific justification, which is 
evaluated by a broad audience (government officials, industry stakeholders, environmental 
NGOs and the European Commission) next to the scientific peers. In the Dogger Bank case, 
this has added a number of quality criteria to those which count among scientific peers. 
These additional quality criteria depend on and vary with the particular policy issue, the 
stakes involved, and the particular extended audience that are to evaluate the justification. 

Whether scientific uncertainty becomes an issue in a policy making context, not only 
depends on the amount of uncertainty, but also on the stakes involved and the burden of 
proof placed on the science. The claim in the Habitats Directive that site designation is an 
exclusively scientific exercise, which places all the burden of proof on the science, can 
trigger disproportionate attention to scientific complexity and uncertainty, particularly 
where stakes are high, as they are in the UK case. 
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1 Introduction 

1.1 Objectives 

Task 5.2 in JAKFISH is to explore qualitatively how scientists in their daily practice help 
decision makers deal with complexity and uncertainty. Two subsets of objectives are treated 
separately: 

• To explore how scientists have handled scientific uncertainty in delivering advice for 
management in different national and institutional settings with different degrees of 
decision stakes. To explore how stakes influence the way scientific uncertainty and proof 
is produced and defined. 

• To identify and discuss some main issues and best practices for stakeholder participation 
in science for management. 

1.2 Approach 

According to the project description 5.2 would be based on interviews from the cases in 5.1. 
We found, however, the study of scientists’ individual practices in handling science and 
complexity could best be dealt with in a detailed in-depth study of scientific decision-
making, step by step, in producing advice for management. In order to achieve this level of 
detail we decided to focus on one single case and to report the other cases in deliverable 
5.1.  

Scientific justification of protected areas on the Dogger Bank is the detailed in-depth study 
of what motivates scientific decisions step by step in the processes of designating Special 
Areas of Conservation for the protection of the sandbank habitat type under the EU Habitats 
Directive. Looking at the parallel processes in the UK and Germany of defining where in their 
respective Exclusive Economic Zones the Dogger Bank starts to be a sandbank habitat type, 
the study shows how what counts as scientific justification – and hence how scientific 
uncertainty is produced, diminished and/or accepted – depends on the particular publics, 
stakeholders, governmental departments and other institutions for whom the sites should 
be justified. 

The approach is inspired by Bruno Latour’s concept of opening black boxes: Facts can be 
seen as outcomes where the story behind their production is black boxed. By opening the 
black box and exploring the history behind the fact – in this case the boundaries advised to 
policymakers – the fact is demonstrated to be constructed by much else than Nature. In the 
case of SAC designation on the Dogger Bank, opening the black box behind the advised 
boundaries has involved qualitative interviews with involved scientists, managers and 
stakeholders, observations of consultation meetings where scientists present their data to 
stakeholders, and readings of legal documents, scientific reports, advices and articles, 
minutes of meetings, external peer review reports and other documents involved in the 
process. 
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2 Scientific justification on the Dogger Bank 

2.1 Introduction 

The role of scientific experts giving advice for policy has during the latest decades received 
much attention among scholars within science studies, philosophy of science and political 
science. The main issue is the growing fields of applied sciences, that is, sciences that feed 
directly into production, regulation or political decision making. One of the most cited 
attempts to describe these new developments is the concept of ‘Mode 2’ science first 
introduced by Gibbons et. al.  in 1994 and further developed by Nowotny, Scott and 
Gibbons in the book Re-Thinking Science: Knowledge and the Public in an Age of Uncertainty 
(Nowotny, Scott and Gibbons 2001). Previous scientific practices, which they call Mode 1, 
have been driven, they argue, by autonomous scientific institutions and scientists and by 
internal disciplinary taxonomies. However, following a number of changes in the conditions 
under which science is produced, the scientific practices are being transformed. Among the 
most important changes Nowotny et. al (2009) mention three trends: 1) Research priorities 
are increasingly steered through funding programmes and governmental research 
programmes, 2) research is increasingly commercialized and 3) science is increasingly 
assessed, evaluated and managed, for example through the establishment of research 
councils. Taken together these developments create new conditions for the production of 
knowledge, resulting in more application- and problem-oriented, context-driven and 
interdisciplinary science. This new form of knowledge, which supplements rather than 
replaces Mode 1 science, is called Mode 2 science. 

While the concept has been widely discussed, the main conception of a shift in the 
conditions for research production towards more applied contexts which, at least for some 
scientific fields, are transforming the scientific practices, is broadly shared (Jasanoff 1990; 
Funtowicz and Ravetz 1990; Böhme et. al. 1983). 

With these changes scientists are among other things drawn into the political process. 
According to Sabine Maasen and Peter Weingart, this development started in the 60s with 
the debates over nuclear energy and environmental protection. This, they argue, resulted in 
a dramatic loss of legitimacy of scientific advice: 

They were instrumentalized as experts whose technical know-how was to support 
political positions on both sides in vicious controversies over technical issues. The 
public appearance of experts defending contradicting positions made it apparent to 
the public for the first time that scientific knowledge is not unequivocal, that its 
implementation entails risks, and that there can, in fact, be a complete lack of 
knowledge. (Maasen and Weingart 2009, p. 2) 

The loss of legitimacy of science led, along with a number of other developments, to a push 
for public involvement in science as a means of democratic control. A broad range of 
scholars have in turn argued for increased public communication of and involvement and 
participation in science (Kurath and Gisler 2009). Among these, the perspective that will be 
given particular weight in this analysis, is that of Post-Normal Science introduced by Silvio 
Funtowicz and Jerome Ravetz (1990). 
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Funtowicz and Ravetz argued that where scientific uncertainty is low and there are only few 
decision stakes, we operate with ‘Normal’ science: Scientists follow their standard 
procedures and provide advice to policymakers who then make the decisions. Decision 
stakes are here defined as the “costs, benefits and commitments of any kind by the parties 
involved” (Funtowicz and Ravetz 1991, p. 144).  Where either uncertainty or decision stakes 
are medium, we move into the realm of Professional Consultancy. However, where “facts 
are uncertain, values in dispute, stakes high and decisions urgent” (Funtowicz and Ravetz 
1991, p. 138), we move into the realm of Post-Normal Science. Here, scientists can no 
longer provide advice in ignorance of the wider setting of policy issues and implications. It is 
not truth (because such is inaccessible in the Post-Normal situation), but quality that should 
be the guiding principle for the scientific process. Quality here means that rather than 
presenting their results as objective facts, the scientists should be explicit about the values 
involved in their analysis, and their decisions should be taken in interactive dialogue rather 
than based on positivist formalized deduction. Likewise scientists should make their 
decisions in awareness of the political implications of their research. 

In order to ensure the quality of the research in Post-Normal situations, Funtowicz and 
Ravetz argue for the involvement of what they call an extended peer community, that is, of 
those who are affected by the issue. They are aware of the political implications, and they 
bring their extended facts into the debate – that is, knowledge that stems from their non-
academic experiences, leaked official information and other knowledge that has not been 
brought to the table by scientists. 

 
Figure 2-1 The Post-Normal Science diagram. Taken from Funtowicz and Ravetz (1993), p. 775. 

 

This report explores how scientists handle uncertainty when producing and giving advice for 
policy. It presents the findings from a study of two cases of scientists giving advice to policy 
makers. The cases are in no way examples of participatory processes – rather, the report 
focuses on the ways scientists communicate with and consider the stakeholders when they 
handle scientific complexity and uncertainty throughout the research and advisory process. 
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In which way is the research process affected by being carried out in the context of 
application? And in which ways do the particular contexts for the two cases – the particular 
national frameworks, institutional setups, governments and stakeholders – affect the 
research processes differently? Finally, drawing on Funtowicz and Ravetz’ concept of an 
extended peer community, which perspectives do the particular stakeholders add when 
scientists take decisions about data, methodology, analysis and advice? 

The particular case in which these issues are explored is that of biodiversity protection on 
the Dogger Bank, a major bank below sea level in the middle of the North Sea. According to 
the EU Habitat and Bird Directives all EU member states are to protect a list of habitats and 
species. The main tool is an EU wide network of Marine Protected Areas (MPAs) called 
Natura 2000. Among the marine habitats listed in Annex I in the Habitat Directive is habitat 
type number 1100 – ‘sandbanks slightly covered by seawater all the time’. One of the sites 
in focus for designation is the Dogger Bank which stretches through the offshore Exclusive 
Economic Zones (EEZs) of four member states, namely the UK, the Netherlands, Germany 
and Denmark. Since 2002 four parallel processes have taken place in the four member 
states considering whether the Dogger Bank is a sandbank and, if so, where in their 
respective EEZs it starts to be so. 

In Germany the Dogger Bank is not a particularly important site for economic interests – 
neither for the fishing industry nor for wind farm development, oil and gas and sand and 
gravel. However, the government wanted a fast designation process, among other things in 
order to be able to plan future wind farm development. In the UK where the Dogger Bank is 
particularly shallow there are some fisheries interests, and the world’s biggest wind farm 
has been projected on the site. Environmental organisations want both sites to be big, and 
they want the sites to be designated as special areas for harbour porpoise protection, too. 

Digging into the details of the scientific process behind selecting sites and defining their 
boundaries on the Dogger Bank I explore how scientists have considered stakeholders in the 
way they take decisions about and communicate scientific complexity and uncertainty. And I 
explore how different stakeholders with different amounts of stakes perceive of the science 
and uncertainty underpinning the regulation they have stakes in. I do this by showing what 
has motivated scientific decision making in the two cases – where uncertainties from the 
outset are equally high, but where the amount of decision stakes differ. Likewise I describe 
some of the stakeholder responses to the different strategies of handling scientific 
uncertainty. 

On the basis of the analysis, some issues are listed that are relevant to consider in handling 
scientific uncertainty in relation to stakeholders. And a set of issues are presented which can 
be relevant to consider when producing scientific advice for regulation and policy with 
stakes involved. 

2.2 Methodology 

Task 5.2 is to account for ‘the different roles that knowledge and skill play in allowing 
scientists to help other stakeholders find ways to understand complexity and uncertainty 
and help build policies that work in highly uncertain contexts.’ 
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In order to obtain the level of detail that was found necessary for a more qualitative 
exploration of scientists’ way of handling uncertainty and complexity in dialogue with 
stakeholders, the main focus has been on two cases in the North Sea: The processes of 
designating marine protected areas on the UK and German parts of Dogger Bank as part of 
the implementation of the Habitats Directive for biodiversity protection. The UK process is 
explored in greater detail whereas the German case is mainly explored for comparative 
reasons. 

‘Individual scientific practices’ are here taken to mean the particular practices of scientists in 
particular cases of producing and giving advice. Drawing on scientific reports, meeting 
documents, observations of meetings between scientists and stakeholders, and interviews 
with scientists and stakeholders, the study follows the scientists’ decision-making and 
communication step by step.  

The analysis of scientific practice is inspired by the conception of facts and black boxes 
introduced by the French philosopher and anthropologist Bruno Latour. In his book Science 
in Action he argues that to understand science properly it must be studied in practice 
(Latour 1987). Facts, he argues, are the end-product of a process. They become facts when 
they are accepted as unproblematic and can stand alone without the history of their 
production. Latour uses the three-dimensional picture of the DNA double helix as an 
example. Today the image of the DNA is presented as a fact, detached from the history of its 
making: The history behind the fact has become a black box. Latour has taken the term 
black box from cyberneticists. They use it when they draw regulatory systems: When a 
segment in the causal chain is too complex they draw a box in its place about which they 
only need to know input and output. The complicated details about what happens between 
input and output are not needed in order for them to draw their system. Likewise, Latour 
argues, when an output of a research process is accepted and the history behind its 
production not considered relevant any longer and hence becomes a black box, the output 
becomes a fact. But it has a history nonetheless, and it is the history behind its production 
that helps us to understand its contingent character: “Uncertainty, people at work, 
decisions, competition, controversies are what one gets when making a flashback from 
certain, cold, unproblematic black boxes to their recent past.” (Latour 1987, p. 4) 

The SAC boundaries on the Dogger Bank may not have the same status of a fact as the DNA 
double helix. However, studying the processes of their making is an effective way to show 
how the complexities and uncertainties, implications and stakeholders have all formed part 
of their production, and that they are contingent and could have been different had the 
conditions for their production been otherwise. In this report the black boxes behind the 
German and UK SAC boundaries are opened. 

Important to note, I have met the two processes at two very different stages in this fact-
making process of producing boundaries. The German boundaries were accepted by 
government and submitted to the European Commission in 2004. The process documents 
were hard to find; what I could get hold of was the book, which was published at the end, 
presenting the scientific reasoning behind the designation in a retrospective manner, 
leaving out all the uncertainties and disagreements that were involved. And when I 
interviewed the people involved, the process with all its complications was far behind them. 
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What they could tell me was mainly what they finally ended up doing and the resulting 
boundaries. The UK boundaries, on the other hand, were still in the making and highly 
controversial at the point where I entered the process. There were many unresolved 
questions, and the approaches taken by the scientists were still negotiated and disputed 
from several sides. The version I was presented to at first was one in a row and was later 
revised before the final boundaries were then accepted by government, sent to public 
consultation and, in October 2011, submitted to the European Commission. The German 
process may have been simple and straight-forward compared to the UK process, but this 
impression has no doubt been extrapolated by me entering the process after the fact, when 
the process behind it had long been a black box. The UK process, on the other hand, was 
wide open for me to study with all the mess, disagreements and complications – I met the 
boundaries, so to speak, in the making. The comparison in this analysis no doubt reflects 
this difference for what concerns the point in time from where I observed the process. 

In continuation of the process-focused approach in this report, a basic assumption is that 
being in dialogue with stakeholders about complexity and uncertainty and helping to build 
policies that work in highly uncertain contexts is not just something that happens after the 
research process, when the outcome is there and the final advice is given. It is an integrated 
part of the very research process when developing advice. Hence, this study of scientists’ 
practices in giving advice starts at the point where the scientists are asked for advice, and it 
follows the process till the end, when the advice is given and the decisions are taken. 

Important to mention, the governments ordering advice are here treated as stakeholders 
along environmental NGOs, fishers, wind farm developers and sand and gravel extractors. 

Finally, all informants referred to in this report are anonymous. All names are made up – 
even the gender may have been changed. 

2.3 The Habitats Directive 

Before we dig into the designation processes first a brief introduction to the background 
and objectives of the Habitats Directive: 

At the Earth Summit in Rio de Janeiro in June 1992 192 countries signed the UN Convention 
on Biological Diversity. The convention marked a number of shifts from earlier conservation 
policies. First, whereas earlier conservation policies tended to focus on particular species 
and habitats, the convention stressed biological diversity, including all ecosystems, species 
and genetic resources, as a common concern for human kind. Secondly, biodiversity was 
described as an integral part of development – hence, the parties committed themselves to 
adopting the principles of sustainable use. That is, while it was recognized that species, 
genes and ecosystems must be used for the benefit of humans, it was also stressed that 
natural resources are not infinite why their use is to happen in ways that do not lead to 
long-term reduction of biodiversity. Thirdly, the convention introduced the precautionary 
principle. That is, where an action or policy might form a significant threat to biodiversity, 
lack of scientific certainty or data should not postpone management measures to avoid the 
threat. Rather, the burden of proof falls on those advocating the activities or policies. 
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Two months earlier, in May 1992, the European Union member states adopted the Habitat’s 
Directive meant to protect threatened species and habitats in Europe. The directive 
complements the Bird’s Directive from 1979, and together they form the basis for Natura 
2000, an EU wide network of protected areas for the protection of biodiversity. The idea 
behind forming a network of protected areas is that biodiversity cannot be conserved by 
protecting individual species and habitats; an integrated network is required which taken 
together ensures the different ecological requirements that are needed to protect the 
threatened habitat types and species. For migratory species, for example, their breeding, 
moulting and wintering areas as well as their migratory routes are to be taken into account. 
The Habitats Directive lists a long range of habitats that qualify for protection under the 
directive - and which should all be sufficiently represented in the EU wide network of 
protected areas. 

In 1999 a court ruling in the UK called the Greenpeace Judgment extended UK’s obligations 
to the Habitat’s Directive from the 12 nm (nautical miles) boundary to the 200 nm Exclusive 
Fisheries Zone (EFZ). As this process was delayed, the UK was taken to court by the 
European Commission for not fulfilling its duties in offshore waters. In this way the 
conclusions of the Greenpeace Judgment, which only referred to UK waters, came to apply 
to all member states. The European Commission stated that  

‘… within their exclusive economic zones the Member States have an obligation to 
comply with Community law in the fields where they exercise sovereign powers and 
that the directive therefore applies beyond territorial waters’.1 

The Habitat’s Directive was formulated to apply on land and in inshore waters, and the 
annexes listing the species and habitat types to be protected under the directive has not 
been modified following the extension of the directive to offshore waters. Hence, only three 
habitat types listed in the directive are relevant to offshore waters, namely: 

- Reefs 
- Sandbanks slightly covered by seawater all the time 
- Submarine structures made by leaking gasses 

2.4 Drawing boundaries for Natura2000 sites 

Since 2002 the UK, Germany and the Netherlands have been working hard to determine 
where in their respective offshore Exclusive Economic Zones the Dogger Bank begins to be a 
sandbank. The objective has been to define the boundaries of SACs for the protection 
particularly of habitat type 1110 in the EU Habitat Directive: ‘sandbanks slightly covered by 
seawater all the time’. While the Habitat Directive outlines the procedures for site 
designation rather detailed, and as the sandbank habitat type is defined in the European 
Commission’s guidelines over one and a half page, a number of shared conditions have 
directed the work in the four member states. 

                                                      
1 Case C-6/04, Commission of the European Communities v United Kingdom of Great Britain and No0rthern 
Ireland. Opinion of Advocate General Kokott delivered on 9 June 2005. Case C-131/05, Commission of the 
European Communities v United Kingdom of great Britain and Northern Ireland. 
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Moreover, according to the Habitats Directive the process of designating Natura 2000 sites 
is to follow a two-step procedure: 1) The selection of areas to be protected and the 
definition of boundaries, and 2) the development of management plans. For what concerns 
the first stage, the European Commission stresses that ‘Their [the Member States’] choice of 
sites is an exclusively scientific exercise undertaken using standard selection criteria 
specified in Annex III of the directive.’ (European Commission 2002, p. 8) The member states 
are obliged to: 

… ensure that the site designation process is exclusively based on scientific criteria. As 
regards areas to be protected under the Birds Directive, the Court of Justice has 
emphasised that the selection of sites and the delimitation of boundaries should be 
carried out on the basis of exclusively ornithological criteria. As regards the Habitats 
Directive, case law confirms that site selection by Member States should be exclusively 
based on the ecological criteria of Annex III of the directive. (EC 2007) 

The background for the claim is that focus should be on conservation objectives and not on 
socio-economic concerns – a focus that according to most of the environmental NGO 
representatives and scientists I interviewed has often shown difficult to maintain in other 
cases of environmental regulation. The guidelines continues: ‘Therefore, future 
management challenges should not be a determining element in this process.’ (Ibid.) This 
claim has further been settled by a series of court cases. 

If the ‘standard selection criteria’ were a straight-forward choice and their application was 
unproblematic, one would expect that the approaches in the four member states would be 
rather similar, and that the resulting objects – the delineated ‘sandbanks slightly covered by 
seawater all the time’ – would be similar when it comes to the principles for their 
demarcation. Unsurprisingly this is not the case. A main driver in the scientific decision-
making has been in which way the resulting boundaries would be justified among 
policymakers, stakeholders, scientific peers and the European Commission. Hence, while the 
national publics, the holders of stakes in the particular areas on the Dogger Bank and the 
governments and their political agendas differ, what it takes to produce justifiable 
boundaries does, too. Hence, the different national settings, institutional setups, socio-
economic concerns and the varying shape and ecology on the Dogger Bank have all 
informed the scientists’ choices between and application of ‘standard scientific procedures’ 
and, in the end, led to different results. 

And the wider settings in the German and UK cases which I compare do indeed differ in 
important ways. For example, taken together the territorial waters and EEZ surrounding the 
UK covers 773.676 km22. This is more than for any of the other EU member states. The area 
is 13,5 times bigger than the German territorial waters and EEZ, which covers 57.259 km2, 
and the UK seas are of major importance to the UK economy. Furthermore, for what 
concerns the Dogger Bank, the shallowest part, a rather large area where the bank is less 
than twenty meters below water level, is in the UK EEZ. Already in the Dutch EEZ it is 
considerably deeper and in the German area it is nowhere shallower than 30 meters. The 
shallowness in the UK area makes it more attractive to fisheries, but more importantly this is 
what makes the Dogger Bank an attractive site for wind farm development. The world’s 

                                                      
2 http://www.seaaroundus.org/eez/. The site does not distinguish between territorial waters, which is the 
zone out to 12 nautical miles from the coast, and the Exclusive Economic Zone. 

http://www.seaaroundus.org/eez/
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biggest wind farm has been projected there and is currently in the planning phase – a wind 
farm which plays a major role for the UK strategy to fulfil their EU commitment to obtain 15 
percent of their energy from renewables by 2020. The target capacity agreed with Crown 
Estate is 9 GW, but it is estimated to have the potential to produce 13 GW, corresponding to 
about 10 percent of UK’s total energy needs (Forewind Ltd. 2011) – two thirds of UK’s EU 
commitment to renewable energy supply. The German part of the Dogger Bank, on the 
other hand, is too deep to be attractive for wind farm development, and very few German 
fishers have activities on the Dogger Bank. Some sand and gravel extraction take place 
there, but all in all the economic importance of Dogger Bank in the German EEZ is 
insignificant. 

The Special Area of Protection on the Dogger Bank has been considered for the protection 
of two features: The sandbank habitat type and harbour porpoise. In this report the focus is 
on the sandbank habitat type. However, grading the protection level of harbour porpoise on 
the Dogger Bank has been an issue that has also affected the debate on the definition of 
boundaries for the sandbank site – hence it will be brought into the discussion occasionally. 
In this chapter I take the reader through the scientific decision-making in the process of 
defining boundaries on the German and UK parts of the Dogger Bank. I show how the aim of 
producing justifiable boundaries, that is, justifiable to particular publics, governments and, 
the European Commission and eventually the European Court, is a main driver when the 
scientists operationalize the sandbank definition and choose between methodological 
alternatives. And, accordingly, that what counts as justification depends on whom it is that 
in the end should regard it as justified and which stakes are involved. I show this in two 
ways: 1) I compare the German and UK designation processes and show how the different 
settings condition scientific decision-making differently and result in different outcomes. 
And 2) I show how particular methodologies tend to be evaluated on the background of the 
kind of justification they are perceived to provide, and how this evaluation mainly in the UK 
case, where multiple stakes are involved, take place in a close continual dialogue between 
the scientists and government. 

For what concerns the former, I look at the German and UK processes in order to compare 
the national settings and resulting boundaries. For what concerns the latter, I draw on both 
cases, but focus mainly on the UK – from the outset because I wanted to focus my fieldwork 
in order to obtain some level of detail, but later also because the UK process turned out to 
be an excellent case for studying which implications the role of justification has for scientific 
decision-making, particularly when political decision-making is controversial. 

In the following I first introduce the shared regulatory setting in which the two regulatory 
scientific processes take place: That of the Habitats Directive and the role it defines for 
science. I then argue that while these conditions are shared for the scientific processes in 
the two member states, the outcomes, namely the resulting boundaries of the designated 
sites, are different. Then follows an account of the designation processes and of how the 
particular national settings affect the scientific decision making. 

2.4.1 The shared task 
What makes the Dogger Bank a good case for studying how the national, institutional and 
social setup informs the scientific process is that a number of conditions are shared across 
the four member state processes. The member states are implementing the same directive, 
and they are supposed to follow the same guidelines and operationalize the same habitat 
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type definition in more or less similar, bordering environments. And they are to do so 
applying standard scientific methods and not considering socio-economic factors. 
Unsurprisingly, the processes and methods turn out to be very different in the four 
countries, and the boundaries do not from the outset meet at the same point on the 
borders between the member states’ Exclusive Economic Zones. First an introduction to the 
shared conditions – the task the scientists are to carry out as it is defined on the level of the 
European Commission. 

First of all, the different areas on the Dogger Bank are considered for the protection of the 
same feature, namely the habitat type 1110 in the Habitats Directive: Sandbanks slightly 
covered by seawater all the time. Taking an outset in the same definition, the scientists are 
to define where in their national waters the Dogger Bank starts to be a sandbank. They are, 
so to speak, to make a scientific operationalization of a legal definition: 

1110 Sandbanks which are slightly covered by seawater all the time 

PAL.CLASS.: 11.125, 11.22, 11.31 

1. Definition: 

Sandbanks are elevated, elongated, rounded or irregular topographic features, 
permanently submerged and predominantly surrounded by deeper water. They consist 
mainly of sandy sediments, but larger grain sizes, including boulders and cobbles, or 
smaller grain sizes including mud may also be present on a sandbank. Banks where 
sandy sediments occur in a layer over hard substrata are classed as sandbanks if the 
associated biota are dependent on the sand rather than on the underlying hard 
substrata. 

“Slightly covered by sea water all the time” means that above a sandbank the water 
depth is seldom more than 20 m below chart datum. Sandbanks can, however, extend 
beneath 20 m below chart datum. It can, therefore, be appropriate to include in 
designations such areas where they are part of the feature and host its biological 
assemblages. 

EC 2007, App. 1 

Doing this, the scientists are to follow a number of site selection criteria as they are 
specified in Annex III in the directive. Two criteria relevant to habitat protection are 
mentioned here: 

Representativity of the natural habitat type on the site: First of all, the scientists are to 
assess to which degree the site is typical for the natural habitat type in question. 
Considering a site’s ‘typicality’ here means the degree to which the site correlates with the 
habitat type definition and accompanying list of characteristic species. On this background 
those sites should be chosen which make up the “best examples in extent and quality of the 
main type and its main variants” (EC 2007, p. 41). The main variants are up to the member 
states to define – if there are important variations at all within their area. 

In order to make the directive enforceable and ensure homogeneous implementation across 
member states, the Habitats Directive is rather detailed when it comes to describing the 
means of implementation. This is discussed and bemoaned among various involved actors. 
According to one of the involved UK scientific advisors this level of detail in describing the 
means of implementation does not take account of the fact that knowledge advances over 
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time. For example, there is more knowledge today about the limitations to Marine 
Protected Areas and about the need supplement with other measures. The advisor 
mentioned the new Marine Strategy Framework Directive as an example of a directive that 
was more focused on objectives, leaving it to the member states to decide on the means of 
implementation. 

The Habitats Directive makes clear that the site selection is to happen on scientific grounds, 
and introduces a rather detailed framework for site selection – instructions scientists in all 
member states have to follow. Nevertheless, the scientists produce very different kinds of 
objects. In the following I go through the processes to show what it is that – in spite of the 
very rigid framework – generates such different results.  

2.4.2 The resulting boundaries 
The UK, the Netherlands and Germany have all submitted their candidate SACs on the 
Dogger Bank to the European Commission. The primary feature to be protected is 
‘sandbanks slightly covered by seawater all the time’. The proposed sites can be seen in 
Figure 2-2 on a map taken from the UK Dogger Bank SAC Selection Assessment. No site has 
been designated in the Danish EEZ – the Dogger bank in this end, it was argued, is not a 
sandbank habitat. The UK and German sites are placed on each side of the Dutch site. The 
map gives a first impression of the sites and boundaries being different. The water depth, 
size and shape varies across the bank on the map. For what concerns the boundaries the 
lines break at the borders between the member states’ EEZs, and the boundaries of the UK 
and Dutch sites do not meet at the border. The UK Northern border is further to the North 
than the Dutch while the 

 
Figure 2-2 The final Dogger Bank SACs submitted to the European Commission by, from the left: UK, the Netherlands and 
Germany. Source: Offshore Special Area of Conservation: Dogger Bank. SAC Selection Assessment Document version 9.0 
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Southern border is further to the South than the Dutch. Let us have a closer look at the 
boundaries focusing on the German and UK sites. 

 

2.4.2.1 The German Dogger Bank SAC 

 
Box 1 The German Dogger Bank SAC. Source: von Nordheim, Boedeker and Krause (eds.) 2006 

Where the German boundaries are not defined by the borders of the German EEZ they are 
placed in relatively deep waters compared to the UK boundaries. The North-Western and 
South-Eastern boundaries correspond to the 40-metre isobaths, that is, the contour line 
marking where the water level is 40 metres. The Northern and Southern boundaries are 
deeper than 40. In comparison the UK boundaries are between 30 and 40 metres deep with 
a few exceptions. 

The German boundaries were defined mainly on the basis of water depth. A computer 
model following a number of mainly morphological criteria was used define the boundaries. 
In general the boundaries were drawn where the change in slope degree is between 0,1 and 
0,5 degrees (Klein 2006) and the bank levels off to the surrounding sea bottom. The map in 
Figure 2-3 shows the resulting boundaries on a three-dimensional map of the sea bottom on 
the Dogger Bank. The red line shows the boundaries of the German North Sea EEZ. The 
white hatching shows the selected SAC. 

 
Figure 2-3 The German Dogger Bank SAC on a three-dimensional map. Source: Homepage of BfN: 
http://www.bfn.de/habitatmare/en/schutzgebiet-doggerbank.php 

The German portion of the bank deepens from the west (29 metres) to the east (40 metres), 
eventually extending into Danish waters as it deepens and becomes muddier. To the north and south, 
the sandbank borders on deep muddy slope areas (deeper than 40 metres). Both the northwestern 
and southeastern limits of the site correspond to the 40-metre isobath [contour line linking areas 
with the same water depth, ed.]. To the east and west, the pSCI site boundaries correspond to the 
borders of the German EEZ.  

Krause, Boedeker, Backhausen, Heinicke, Gross and von Nordheim 
Rationale behind site selection for the Natura 2000 network in the German EEZ 

In: von Nordheim, Boedeker and Krause (eds.) 2006, p. 81. 
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2.4.2.2 The UK Dogger Bank SAC 

 
Box 2 The UK Dogger Bank SAC. Source: JNCC, Offshore Special Area of Conservation: Dogger Bank. SAC Selection 
Assessment Version 9.0 

As is shown on the map in Figure 2-4, the UK boundaries are generally in shallower waters, 
that is, between 30 and 40 metres. Unlike the German boundaries their placement follows 
different principles round the site. The main extent of the bank and the Southern and 
Western boundaries has been defined drawing on the same modelling principles as in the 
German case, likewise drawing the boundary where the change in slope is more than 0,5 
degrees (the orange areas on the map in Figure 2-5). Some minor modifications of the 
Southern boundary have been made on the basis of a sub-geological survey determining the 
extent of the Dogger Bank formation (the blue line on the map in Figure 2-5), a depositional 
formation created at the end of the last ice-age which according to a report from Joint 
Nature Conservation Council, the governmental advisory body tasked with advising the UK 
government in SAC designation, dictates the shape of the Dogger Bank (Diesing et. al. 2009). 
The Northern boundary is defined on the basis of biological communities and is drawn 
where there is a change in the biological communities on the bank, cutting off a community 
that is not considered to belong to the sandbank habitat feature (see the different 
communities mapped in Figure 2-6). 

The proposed boundary is a simple polygon enclosing the minimum area necessary to ensure protection of 
the Annex I habitat, following the extent of the habitat feature as closely as possible. […] 
 
In determining the extent of the Annex I sandbank habitat in waters deeper than 20m, JNCC have used 
information on the biological communities (infauna and epifauna), as well as physical information, to 
assess which areas are part of the feature and host its assemblages. The crest of the Dogger Bank lies in 
water less than 20m deep, and the bank gradually extends into deeper water with the greatest slope 
change around the 45-50m depth contour. Recent biological data (Diesing et al 2009) show gradual 
changes in infaunal communities across the bank, but predominantly, the delineation of the sandbank 
includes the main Bank community as well as a sub-group of the Bank community known as the South-
West Patch community (Wieking & Kröncke, 2003). The deeper slope area north of the site boundary was 
characterised by communities more typically associated with muddier sediments (Diesing et al 2009)  
The extent of the wider Dogger Bank has been shown using the slope analysis methodology described by 
Klein (2006), where a sandbank is defined by the change in slope from the bank to the surrounding plains. 
From this analysis, a clear edge to the morphological bank feature could be seen on the south and western 
edges although the northern edge of the bank was indistinct (Cefas, 2008). The extent of the wider bank is 
also corroborated by evidence from sub-surface geology maps. British Geological Survey 1:250000 
quaternary geology maps identify the Dogger Bank Formation, which is a depositional unit up to 42m thick 
that was deposited at the end of the last ice-age. Sub-bottom profiles collected across the bank have been 
used to confirm the delineation of the formation and to improve accuracy by making minor adjustments 
(Diesing et al 2009). 
 
The SAC boundary has been defined to include the shallow biological communities of the Dogger Bank 
itself (delineated as described above), whilst excluding adjacent linear banks to the north-west and south-
west which were not considered to be part of the Dogger Bank Annex I sandbank feature […]. The UK-
Netherlands median line defines the eastern boundary of the SAC. 
 

JNCC. Offshore Special Area of Conservation: Dogger Bank. 
SAC Selection Assessment Version 9.0, p. 9 
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2.4.2.3 Discussion on the boundary drawing processes 
The German boundaries are in 40 metres at the shallowest – that is, those boundaries that 
have not been defined by the borders of the German EEZ. The UK boundaries, on the other 
hand, are at no point 40 metres deep. 

Would the UK boundaries have looked the same if German principles had been followed? To 
start comparing the boundaries as they would look based on the slope analysis – that is, the 
actual German boundaries and the boundaries for the initial proposed UK SAC: The second 
proposed UK SAC selection assessment, referred to as version 4.0, was based on a slope 
analysis alone. As can be seen in Figure 2-5 particularly the Northern boundary was 
different, following closely the orange areas where the change in slope is between 0.1 and 
0.5 degrees. The more detailed principles in the slope analyses are not outlined, but direct 
reference is made to the German model as a basis for the UK SAC selection. However, one 
of the guiding principles in the German model is that the boundaries should generally be 
drawn where the slope levels off to the surrounding plains. The UK boundaries based on the 
slope analysis are generally placed further up the slope. Key scientific advisors in the UK 
process have argued that deeper waters are less relevant to protect – however, the SAC 

Figure 2-4 Dogger Bank UK SAC version 1.7. Source: 
Offshore Special Area of Conservation: Dogger Bank. 
SAC Selection Assessment Document 

Figure 2-5 Dogger Bank UK SAC version 1.7 with slope 
analysis. Source: Offshore Special Area of 
Conservation: Dogger Bank. SAC Selection Assessment 
Document 

Figure 2-6 Dogger Bank UK SAC version 1.7 with 
biological communities analysis. Source: Offshore 
Special Area of Conservation: Dogger Bank. SAC 
Selection Assessment Document Version 9.0 
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Selection Assessment (JNCC 2008) does not tell whether the German model has been 
modified accordingly before it was applied in the UK. 

The TIN model was helpful on the German part of Dogger Bank – however, according to 
some UK scientific advisors the same did not always count for the UK part. Particularly the 
South-Western slope is so shallow that the model does not give any distinct guidance on 
where to place the boundary. Hence, they have been forced to resort to other principles to 
define this boundary. The method might not be as useful in the UK area as in the German 
where the slope is generally steep enough for the approach to make sense. 

Finally, where the UK boundaries were first defined on the basis of morphological principles 
about water depth and slope changes, they were later changed on the basis of data on 
sediment, biota and sub-geology. Particularly a major chunk has been cut off to the North 
because the biological communities were not considered to belong to the other sandbank 
communities on the bank. Other places the boundaries have been modified on the basis of 
sub-geological data. The final UK boundaries differs from the initial slope-based boundaries, 
which largely followed the German approach. 

Would the German boundaries have looked different if the UK principles had been 
followed? This question is more difficult to answer as while the UK scientists made a slope 
analysis, which can be compared to the German slope analysis and to the present UK 
boundaries, the scientists in Germany did not make sub-geological surveys and have not 
displayed any maps on the distribution of biological communities and sediment on the 
Dogger Bank. Whether such data would have changed the boundaries had the same 
principles been followed is hard to know – however, the boundaries would probably have 
been in shallower waters. 

Given that the scientists were operationalizing the same definition and following the same 
guidelines as to how to approach the designation, and given that the designation was to on 
science alone, why did the resulting boundaries for the German and UK SAC boundaries on 
the Dogger Bank end up being that different? In the following section I describe the 
scientific decision-making step by step that led to the present boundaries, focusing on what 
motivated the decisions. 

2.4.3 The scientific decision-making and its motivations 
If you approach the Dogger Bank from the UK coast, diving along the seabed, you will see it 
rising suddenly off the flatbed, moving relatively steeply upwards towards the top to the 
point where it is less than 20 metres below the sea surface. Coming from the North, on the 
other hand, you will hardly notice the slope – slowly, slowly it climbs upwards, almost 
resembling the surrounding seabed. Elsewhere it rises and falls, rises again and continues 
like this in a wavy formation upwards. Reaching the top of the bank in the Western end you 
will find an area that is less than 20 metres below the sea surface – a major, shallow flatbed 
lit by sunlight during daytime. If you continue to the very Eastern end it is more than 60 
metres below the sea surface, only slightly shallower than the surrounding bottom and too 
deep for the sunlight to reach the bottom. The bank is mostly covered by sand, as is the 
surrounding seabed, but here and there you will find patches of coarser sand, more gravelly 
sediment and cobble. The marine life varies slowly across the bank. As you move across the 
bottom you see hermit crabs, common starfish, green sea urchins and razor shells, 
sandmason worms, seapens and perhaps sudden high concentrations of brittlestar or 
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sandeel. If you are lucky you will cross the course of a common grey seal or even spot the 
shadow of a harbour porpoise passing by. Now, as you move up the bank from either side, 
when do you enter the sandbank habitat? If you were to draw a line, where should it be? 

This is the scientists’ task: To draw a line on the bank telling where it starts to be a sandbank 
habitat type. Multiple considerations are involved. First of all, what is a sandbank habitat 
type? In this case it is not defined by scientific peers in published articles, based on analyses 
of seabed samples or other kinds of data. Neither is it for the involved scientists to define. 
The sandbank habitat type is legally defined in the European Commission’s guidelines, and 
the definition is an outcome of lengthy negotiations between EC representatives, 
environmental NGO representatives and member states represented by officials, lawyers 
and scientists. The definition is about two pages long and touches upon qualities like shape, 
water depth, sediment type and species present. The role of the scientists is to 
operationalize this definition – to develop research methodologies that can translate the 
legal definition into concrete boundaries on the Dogger Bank. 

Secondly, the scientists are supposed to underpin these boundaries exclusively with 
scientific arguments. This means that they cannot just draw some arbitrary lines, and they 
cannot refer to other arguments for drawing the line just there, for example arguments 
about future management issues. They have to find a scientific way to underpin each line 
they draw. Why is it not further to the North? Why is it bending here? Why is the site so 
big? Why is that bit not included? 

Those for whom the underpinning of the site is supposed to be convincing in the end are 
first the governments and then, during public consultation, the different interest groups 
involving fishers, wind farm developers, sand and gravel companies, oil companies, shipping 
companies, environmental NGOs and the wider public. Later, when the site is submitted to 
the European Commission, it is the Commission and, if it goes that far, the European Court, 
who should be convinced about the underpinning of the site. 

These considerations were all motivating scientific decision-making when scientists in 
Germany and the UK developed advice for their governments on the designation of Special 
Areas of Conservation on the Dogger Bank: How should the habitat type definition be 
translated into boundaries on the Dogger Bank, how should this be done in a scientific way, 
and how should it be done in a way that would convince the relevant government and 
publics, the European Commission and the European Court? 

If you ask the German scientists, this exercise was easy and simple. If you ask the UK 
scientists, it was tedious. In the following I go through the motivations behind the scientific 
decisions step by step in the UK and Germany. In order to obtain a certain level of detail in 
the account of scientific decision-making the main focus is on the UK process. Another 
reason, however, for why the account of the German process is much briefer than the UK 
process is simply that there is much less process to describe. 

2.4.3.1 The UK: Multi-disciplinarity, triangulation and external peer reviews 
The scientific advice on offshore SAC designation in the UK comes from the Joint Nature 
Conservation Council (JNCC), the UK governmental agency providing advice on conservation 
policies. The Department for environment, Food and Rural Affairs (Defra) is the UK ministry 
responsible for implementing the Habitats Directive in the UK offshore waters – however, as 
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the following account will show, during the designation process JNCC has also been 
communicating with a number of other ministries. 

Early versions of UK SAC boundaries 
The UK SAC designation on the Dogger Bank went through several phases, drawing on 
different strategies for defining boundaries. According to a former scientific advisor involved 
in the initial designation work, the very first outlines of a SAC on the Dogger Bank were 
focusing entirely on the areas that are less than 20 meters below sea-level. However, 
proposed SAC version 1, which is considerably bigger, was the first to be formally advised to 
government in December 2004. It was advised together with seven other sites and was 
planned to go out to consultation in the same round. According to one of the involved 
scientists, version 1 was based on existing data: 

"At that time we had no money for doing any additional surveys. So we were relaying 
on existing data from academic studies from the marine research organisations in the 
UK and elsewhere and on some studies where there had been oil and gas 
developments, and there had been some sampling carried out around those. So we had 
a mixture of different sets of data. And we proposed, at that time there was no 
prospect of anymore money so we had to make a proposal on what we had." 

The proposed site was mainly underpinned by work done by Wieking and Kroncke who had 
written a number of papers on biological communities on the Dogger Bank (Wieking and 
Kroncke 1992, 2001, 2003). 

According to one of the involved scientists they informed the government about the 
shortcomings in the data, particularly as to where to draw the boundaries: 

"We said at the time that there was good justification for having a site at the Dogger 
Bank, but we weren’t very certain about where the boundary should be, because we 
didn’t have a lot of data and it didn’t help very much in defining the boundary." 

While the other sites passed and went out for consultation, the Dogger Bank proposed SAC 
(pSAC) was held back. The Department for Energy and Climate Change did not like the 
justification for the site. 

When Department for Energy and Climate Change interferes in conservation issues it has to 
do with their plans for renewable energy. The Kyoto Protocol on Climate Change, under 
which all UN member states are committed to reduce their CO2 emissions, expires in 2012. 
Furthermore, in 2004 a World Climate Conference is expected soon in order to follow up the 
Kyoto Protocol. EU is planning to take a lead in the discussions, and four years later, in 
December 2008, the European Parliament adopts the European Union’s Climate and Energy 
package. The so-called 20-20-20 targets agreed upon is by 2020 to cut greenhouse gas 
emissions by 20%, increase energy efficiency by 20% and obtain 20% of the total energy in 
the EU from renewable sources. UK commits to obtain 15% of their energy consumption 
from renewables by 2020, and wind power is one of the main strategies to obtain this 
target. DECC is in charge of this transition. While the UK did not commit to the 20-20-20 
targets until 2008, DECC is in 2004 very aware of the need for some transition to renewables 
in the near future. 

Dogger Bank is in many ways an ideal spot for wind farm development: It is shallow, it is 
offshore and hence does not disturb the coastline, it is major and hence makes it possible to 
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place many windmills in one spot, bringing down the high costs of developing and 
maintaining the infrastructure between the windmills and the coast. 

In this light naturally the prospects of a Special Area of Conservation on the Dogger Bank 
must have raised concerns for DECC. Whether these concerns were outspoken or not in the 
dialogue about the Dogger Bank proposed site boundaries version 1, the information 
underpinning the site was not considered sufficient by government. Even though the advice 
was based on existing data, the government’s rejection was not expected by all. As one 
scientist said, “I think there was a lot of surprise when we found there wasn't enough 
information on Dogger Bank, because widely regarded I think it is a quite researched area.” 

UK site boundary version 1.5 
When the site was rejected, JNCC put the Dogger Bank SAC designation on hold for a while. 
There were two issues: First of all, they needed more funding to provide better justification 
for the site. They were hoping to persuade government to provide that. Secondly, there was 
still no agreement on a common sandbank definition at the level of the European 
Commission. A working group consisting of representatives from the European Commission, 
the relevant member states and environmental NGOs had been working for long on 
reaching an agreement on more elaborate definitions for the three habitat types in Annex I 
in the Habitats Directive which occurred in the offshore marine environment. It was hard to 
reach an agreement, particularly on how the formulation ‘slightly covered by seawater’ 
should be interpreted, for example whether it should simply mean less than 20 meters 
below sea-level or whether it should be specified at all. While these questions were still 
unresolved, eventual new formulations might have implications on where the boundaries 
should be. From the very start the main headache was not whether the Dogger Bank should 
be designated, but where the boundaries should be drawn. 

While the work on the Dogger Bank SAC was on hold, JNCC led some discussions with the UK 
Marine Biodiversity Policy Steering Group. This group consisted of representatives from 
Defra, DECC and DTI (Department for Trade and Industry – the ministry in charge of all oil 
and gas licensing). Since 2005 JNCC has consulted this group regularly in order to identify 
potential problems before they make their recommendations to government: 

(Scientist) It’s the group through which we get government-level comment on scientific 
advice. So we don’t have to take any notice of what they say, but it’s useful to have a 
discussion with them and they give feedback on things we bring to them. … It’s a way 
of getting comment and a viewpoint from other government departments who make 
decisions. Because it’s offshore waters that we’re talking about, the sites need to go 
through government approval at the UK Cabinet. The reason for having this group is to 
try and guess what the response will be to these proposals coming through the Cabinet 
for approval that we want to have an idea beforehand if there are going to be 
problems. So we can have some time to resolve those if we can. So that’s the purpose 
of it. 

When JNCC finally received more funding a survey trip was organized on the Dogger Bank 
involving a number of different kinds of data collection. They took on a multi-disciplinary 
approach, and on a 19-day trip in April 2008 the staff onboard the survey ship RV Cefas 
Endeavour collected data on the sediment type, marine life, sub-geological features and 
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bathymetry of the bank. On the basis of a number of different datasets a new site, version 
1.5, was finally formally advised to government in October 2008. 

However multidisciplinary the data was, the far dominating approach underpinning the 
boundaries of the site was an analysis of the slopes on the bank. The approach was inspired 
by Germany, and direct reference in the selection assessment (JNCC 2008) is made to the 
German report on the scientific basis for site selection (Klein 2006). Most German SAC 
boundaries have been defined on the basis of a computer model following a set of 
principles, all of which draw entirely on bathymetric data. The dominating principle is that 
boundaries are placed where the slope from the bank to the surrounding plains is steeper 
than 0.5°. Where data density is low, however, the boundary can be drawn where the slope 
is steeper than 0.1°. The approach will be described in greater detail later, in the description 
of the German designation process. 

There were some problems with applying the slope analysis particularly on the Northern 
slope closest to the border between the UK and Dutch EEZs (CEFAS 2008 p. 96-97). The 
slope here is very shallow – something which, one of the scientists told me, made it hard to 
identify a line on the bank: 

Scientist: …it was a very fine change in the slope, one degree change from effectively 
that to that, I mean it’s incred.., when you call it a bank people realize what the slope 
angles are, you know you could roll a marble down it possibly but it’s a very, very 
shallow slope.. 

Interviewer: So it was hard to determine the changes? 

Scientist: Yes, effectively yes, you had to make a choice. 

The problems with defining a slope-based boundary on the Northern end of the bank is 
likewise described in the report on the surveys that were carried out on the basis of the 
data collected in April 2008: 

In the northeast corner, the seabed is essentially flat with slopes below 0.1°. In such a 
case, a straight line should be drawn connecting slopes above 0.1° ... However, there is 
no information available where the closest slope above 0.1° is located (possibly on the 
Danish continental shelf). Therefore, an arbitrary straight line running from west to 
east was drawn, but should not be taken as definitive. (Diesing et. al. 2009) 

There were other problems with the slope analysis, too – problems making the scientists 
extend the definition of banks from the morphometric definition used in Germany. In the 
report making up the main reference in the SAC Selection Assessment – Understanding the 
marine environment – Seabed habitat investigations of the Dogger Bank offshore draft SAC – 
these problems and decisions about how to extend the definition are described in some 
detail: 

In the northwest, early Holocene sand ridges are stacked against the Dogger Bank. As 
these do not belong to the Dogger Bank, they were excluded, which forced us to draw 
the boundary across sloping areas in a straight line. 

In the southwest, the slopes are bifurcating, forcing us to make judgements which 
slope to follow. We decided to draw the boundary along the base of the slope that is 
closest to the summit of the bank and leads into a flat surrounding area of significant 
size. 
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The report accounts carefully for all boundaries, and when the slope analysis does not assist 
decision-making, formulations like ‘arbitrary, ‘we decided’, ‘forcing us to make judgements 
which slope to follow’ etc. The formulations stress that the lines are not defined entirely by 
scientific methodology: The approach was indecisive, so the scientists ‘had to make a 
choice’. The particular boundaries are, in other words, not entirely justified by science. The 
consequence, at least for the Northern boundary, is that it ‘should not be taken as 
definitive’. 

As the slope analysis of the UK Dogger Bank was not helpful in defining boundaries on the 
shallow slopes, the boundaries in version 4.0 were adjusted and confirmed by, among other 
things, a sub-surface analysis of the geological formations which make up the Dogger Bank. 
On the basis of seismic survey data a number of formations were identified, deposits 
associated with different glacial periods. Figure 2-7 shows some examples of seismic lines 
collected on the Dogger Bank and the related interpretations. The Dogger Bank Formation, 
which is depicted as a grey-blue area on the top of the bank, is the youngest of the 
formations. In the report it is described as a ‘Weichselian proglacial deposit’, that is, a 
deposit left by retreating glaciers during the last glacial period (Diesing et. al. 2009, p. 35). 
The Dogger Bank Formation is argued to dictate the shape of the Dogger Bank, and the 
boundaries of proposed SAC version 4.0 have been adjusted a few places according to the 
boundaries of the formation. 

 
Figure 2-7 Seismic samples from the Dogger Bank and related interpretations. Source: Diesing et. al. 2009, p. 34. 

 

Reading through the report first time I was surprised that mappings of sub-surface 
geological formations were used to define the boundaries of a habitat for biological 
communities living in the water column, on the sea bottom or, at the deepest, in the upper 
sub-surface sediment. Asked about the logic behind drawing on sub-surface geology one of 
the scientists said that: 

Scientist: If we were just going out and collecting the data for the Habitats Directive, 
we wouldn’t really be interested in the subsurface geology, but it was a joint survey 
with [...] I can’t think of the word, anyway, a marine research institute and also British 
Geological Survey, who do a lot of their own survey work, but also do contract survey 
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work. So because they were taking the ship out – and it’s expensive to take the ship 
out, there are the personnel – they also wanted to collect data to update their 
geological maps. […] So normally we wouldn’t, if we were paying for somebody to go 
out and collect the data specifically for that, we wouldn’t normally pay for them to 
collect subsurface geology. But because it was a combined survey with other 
organizations, so we had it available to use. 

Now that the survey was there it made sense to draw on it for a number of reasons. First of 
all because it could help in identifying the particular sandbank type. Another scientist said 
that: 

Scientist: Well what makes the habitat out there really is this, it’s a large lump of peri-
glacial dumping, and the various sorts of sandbank are based on how they are formed 
originally […]. This is a glacial mound and it’s a glacial mound sandbank so it’s one of 
the categories of sandbank that we chose to go on. 

The geological origins of the sandbank, the scientist explained, are relevant for its qualities 
as a habitat type because it controls the biology to some extent. For example, sandbanks 
made from drifting sand tend to have ripples, be steeper and be mobile. The Dogger Bank, 
being sandy sediment over hard substrata, is not mobile. And the slope is shallow – some 
places almost like a plain. The geology controls the biology because it defines the shape and 
mobility of the bank. 

According to another scientist the geology also tells something about the sediment, which 
again is indicative of the kind of habitat type it makes up – that is, the kind of biological life 
it supports. Knowing about the geology is thus helpful when processing the biological data: 

Scientist: So if you’ve got a tidally generated sandbank, it would normally be sand all 
the way through, and if you can see the differences in the subsurface, that can 
sometimes help with interpreting your surface data as well. And similarly with the 
Dogger Bank, what it shows is that although it has sand on the surface, it’s not a 
sandbank underneath. […] So you might only have few centimeters of sand or you 
might have several meters of sand, and you might get different species in there 
depending on how deep the sediment is. So it helps in the interpretation, but it’s not 
really essential. 

While the geology in different ways determines the biology the sub-geological data can help 
interpreting the biological data. Finally, while the geological typing of the sandbank also tells 
something about the mobility of the sandbank, it is useful in considerations about how close 
the boundaries should be drawn to the feature: 

Scientist: Also when we’re coming up with the boundary of the site, we need to look at 
how likely that habitat is to move over the next 50 years or more. If it’s a tidally 
generated sandbank, you might draw a boundary around it now, closely around it and 
within ten years’ time, it might not be within the site, because it will have moved. So 
the subsurface geology can be useful from that point of view. As it happens with the 
Dogger Bank it’s sandy sediment on top of a glacial mound so it’s not going to move 
anywhere. 

Sub-surface geology came into the process because geological surveys were made for other 
purposes now the survey ship was going anyway. The government had rejected a proposed 
version of the Dogger Bank SAC because, among other things, that there was too little data 
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to justify such a big site, and the geological data, now it was there, was considered relevant 
for defining the Dogger Bank as a habitat type. It helped in interpreting the biological data 
and hinting future movements of the bank. Furthermore, a map of the Dogger Bank 
Formation showed the extent of the solid ‘base’ of the bank  and hence was a helpful 
supplement to the slope analysis, which on some slopes was very vague in assisting and 
properly justifying the definition of boundaries. The mapping of the Dogger Bank Formation 
led to minor adjustments of the boundaries, but was generally found to support the slope 
analysis. 

UK External review 
The proposed Dogger Bank SAC version 4.0 was published 28th of October 2008, and the first 
pre-consultation meeting was held in December. The consultation never started, though – 
the proposed site did not pass the internal consultation with government. The Department 
for Energy and Climate Change (DECC) and the Crown Estate were not satisfied with the size 
of the site and the scientific justification behind it. According to one of the scientists the 
assessment behind the Dogger Bank proposed SAC version 4.0 was well underpinned this 
time, however the multiple interests, combined with the claim in the Habitats Directive 
about not taking socio-economic considerations into account, made DECC question the 
scientific basis for the designation: 

Scientist: There obviously was a lot of information and we had obviously been out to do 
a survey, particularly to look at where the boundary should be. But because of the 
large size of the site and because of the interests of the number of industries in that 
area, they were very concerned this was going to cause them a lot of problems. And 
they realized that they could only argue with the case on scientific grounds, so they 
very closely questioned all of our recommendations and why we’d done this sort of 
statistical analysis and why we’d done that and where the data had… We applied the 
same methodology as Germany. […] But then they didn’t like the slope analysis 
because there could be differences in the biological communities. 

During 2009 a number of meetings were held between JNCC and government. DECC hired 
the external research centre Hartley Anderson Ltd. to consider the justification of the 
boundaries. In the internal discussion paper ‘Dogger Bank Faunal Consideration’ Hartley and 
Anderson (2009a) in September questioned the scientific basis for the boundaries on a 
number of points. First of all, on the basis of a cluster analysis of existing data on the 
biological life on the Dogger Bank Hartley and Anderson argued that the biology across the 
bank was rather uniform, and that any attempt to divide the biological community into 
separate groupings would be arbitrary and subjective. Secondly they argued that as the 
slope analysis was indistinct on the shallow slopes, boundaries based on slope analysis 
would be arbitrary, too. What the data did show, they argued, was that the shallowest areas 
of the Dogger Bank were different from the rest. On this basis they suggested an alternative 
boundary focusing entirely on the shallowest areas with a depth criterion of 25-30 meters. 
As the internal discussion paper is confidential the suggested alternative boundaries cannot 
be shown here, but the site is considerably smaller than the one proposed in pSAC version 
4.0.  

Along with the internal discussion paper, which was given to JNCC, DECC said that they 
wanted more biological data in the scientific underpinning of the site, as this was more 
relevant for justifying a protected site with the objective to conserve biodiversity. Some of 
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the involved scientists I interviewed felt that the 2008 boundaries were well justified. Asked 
about whether the rejection had to do with the interests on the site, one of the scientists 
said that: 

Scientist: Yes I think you could safely say that if you want to put forward an area where 
there are a lot of industry interests, you need a stronger justification. Whereas if there 
were no industry interests in an area, they’ll have a look at it and see if they think 
you’ve applied the guidelines reasonably well, but generally don’t have a problem with 
it. But the Dogger Bank has a lot of industry interests there. And also the question of 
sandbanks and the definition of the habitat's extent is scientifically a very difficult one 
as well. So that makes it twice as difficult.  

Another scientist likewise argued that the interests on the site required more justification:  

Scientist: Plainly anyone who is looking at it will look at implications without a shadow 
of doubt. Yeah, what does it mean. If you close the entire Southern, if you were told by 
law to close whole the Southern North Sea, everyone would complain. Why? It’s not 
because they close it, it’s because of the implications and the socio-economics, so I 
think undoubtedly there would have been people looking at the socio-economic 
implications and saying ‘is this just being lazy on the science?’ And I think everyone 
understands perfectly well that you can’t go on socio-economic. But on the other hand 
you think of the implications. Inevitably. 

Interviewer: So they wanted more justification for such a big site? 

Scientist: I think so. And that’s… It’s reasonable! 

Even though there was some understanding among some of the involved scientists for the 
need for more justification due to the potential socio-economic implications, it was 
important to ensure that the scientific underpinning was not motivated by interests. The 
input coming from Hartley and Andersson was not considered free of interests because it 
had been ordered from DECC: 

Scientist: They were questioning the scientific justification. … But because of the 
department that that question comes from, it certainly would be seen as possibly 
taking socio-economic factors into account. 

Interviewer: Ok. So they may argue in scientific ways, but… 

Scientist: …You know why they’re arguing about it. And so, because of these questions, 
we had a lot of discussions with this person and we didn’t agree. And so we had got to 
a point where we weren’t going to agree, there was one point of view and another 
point of view, and it wasn’t going anywhere.  

In order to find a solution they needed a judgment from someone who would not be 
associated with any interests in the outcome, so two independent peer reviews were 
commissioned. Independency was here ensured by hiring experts from outside the 
European context: One from Canada and one from the United States. The reviewers were 
asked to consider JNCC’s scientific underpinning of the site as well as the input and 
proposed boundaries from Hartley and Anderson. 

One reviewer supported JNCC’s proposed version 4.0 boundaries and commented that 
there was more documentation than would normally be expected for that kind of policy 
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implementation. Another that the justification was fine, but that there could also be 
justification for a smaller site looking at the continuity between the biological communities. 

UK site boundary version 1.6 
Following the peer review process the boundaries were reconsidered, this time with greater 
emphasis on the biological data. The data gathered in April 2008 was analysed again, and 
four clusters of biological communities were identified – the ones that are illustrated on the 
map in Figure 2-6. The communities identified by Wieking and Kroncke were largely 
confirmed, but the improved spatial resolution of the new data made it possible to get a 
better impression of their spatial distribution. One of the communities, in deeper waters on 
the Northern slope and in more muddy sediment, was found to be different than the others. 
It had been included in version 1.5, but was now excluded by moving the Northern 
boundary southwards. 

The reason why the biological community on the Northern slope was not found to be 
relevant was not that the community was known to be atypical for sandbank habitats. 
Neither was it because the species found there did not occur on the list of species included 
in the agreed common definition of habitat type 1110. Rather, it had to do with the fact that 
it was different from the communities on the top of the bank: 

Scientist: I'm not sure how familiar you are with the definition of sandbanks in the 
Habitats Directive, but it talks about how the sandbank might extend below 20 meters 
if the biological communities extend down. So that's what we had, we had the shallow 
water communities right at the top, from 15-20 meters there was another community 
that ran down to 35-40 and then it changed to a more muddy sediment and a different 
set of communities, and they were excluded from the revised boundary. 

Interviewer: So the rationale was not that the kind of community you found there was 
what you would normally not associate with sandy sediment, but it was that it was not 
extending from the top? 

Scientist: Yes. That was the key thing. 

The Southern boundary was also moved southwards. Version 1.6 was finally approved by 
government during the summer 2010 and went out for public consultation in October. The 
consultation closed 12th December 2010. 

UK Formal consultation and the Dogger Bank candidate SAC 
As mentioned, the Dogger Bank SAC has been considered for the protection of two features, 
namely the sandbank habitat type and harbour porpoise. The process of harbour porpoise 
grading in the UK and the related consultation responses are treated in some detail in the 
next chapter. This issue was, and still is, very sensitive and was the main focus for 
environmental NGOs and supposedly for wind farm developers as well. However, in this 
section focus is on the consultation responses related to the sandbank feature. 

The consultation on the proposed Dogger Bank SAC was split in two. According to the 
Habitats Directive the designation was to be based on science alone and not to take socio-
economic interests into account. However, according to UK law a Social Impact Assessment 
is statutory for all planned activities in UK waters. This assessment was included in the 
consultation, and stakeholders were invited to comment both on the scientific justification 
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of the site and the economic assessment. The formal consultation letter stressed, though, 
that comments on the economic impact would not change the boundaries: 

Selection of sites and their boundaries must be based on the selection criteria and 
relevant scientific information, not on socio-economic grounds, so marine activities 
information provided for the site-specific Impact Assessments will not be used to 
modify the possible site boundaries but could be used to inform possible management 
measures. (JNCC 2010c) 

In order for arguments to be considered relevant in relation to site selection and the 
definition of boundaries, they must hence be formulated in scientific terms. Whether this 
has focused the debate even more on the scientific evidence than it would otherwise have 
been is hard to tell, but the debate was indeed focused on the science. In the following I first 
give a brief introduction to the different stakeholders’ responses. Then follows a discussion 
about 1) how the claim about an exclusively scientifically based designation is referred to, 
and 2) how interests have directed the scientific arguments in particular ways. The following 
accounts of stakeholders’ approaches to the Dogger Bank SAC designation is based on 
comments presented during pre-consultation and consultation meetings, in formal 
consultation responses and in interviews. 

Wind farm developers 
It has not been possible to get in contact with the wind farm developers on the Dogger 
Bank. But the sandbank protection is not expected to have major implications for wind farm 
development.  During the designation process there have been communications between 
the wind farm developers and the scientists, and according to one of the scientists involved 
in this dialogue wind farm development is not expected to form any important threat to the 
sandbank feature: 

Interviewer: Will a wind farm like the sites planned by Forewind, will that collide with 
the objectives of conserving the sandbank? 

Scientist: […] We can’t say that until we actually do the assessment […], but probably 
not. Essentially these turbines are 1 kilometre apart, so they affect an area of 10 
metres in diameter, maybe a bit bigger if you count for some of the water movement 
around it, but that is not going to, it won’t be anywhere near even affecting 1% of that 
habitat. If that new boundary is accepted there are one or two areas where perhaps 
we would suggest not having the wind turbines, but the majority… […] I wouldn’t put 
them in the shallowest bit and I wouldn’t put them on the main sand eel area… 

Much in line with this, according to a representative for another wind farm developer on the 
North Sea the main concern for wind farm developers is to get to know where the protected 
areas will be and what the management plans will look like, so they can plan their future 
activities. The main concern, this representative said, is not about the sandbank feature on 
the site, but about how the harbour porpoise is graded as a feature for protection. 

Environmental NGOs 
Besides from wind farm developers, the main concerns were raised by environmental NGOs 
and fishers. An overall concern for the NGOs I talked with was whether the designation had 
been scientifically or politically motivated. The claim was originally added in order to ensure 
that sites were designated and boundaries drawn without compromising conservation 
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objectives with economic interests – a control mechanism that according to the 
environmental NGOs I talked with is much needed. According to one of them, 

The approach is very sound. Because the reason that Natura 2000 was designed the 
way it is – the reason the Habitats and Birds Directives were written was that 
everything we tried before was failing. […] The approaches in the past have involved 
balancing – that awful word – balancing the environment with a whole lot of other 
things, and the environment always loses when you do that. Because there are always 
stronger voices elsewhere. So the reason why the directives were written the way they 
are and requires that when designating a site all you think about is science, is because 
we already know that other approaches don’t work. You just don’t protect the right 
bits if you don’t take that very clean approach. 

Whether the UK had complied with this claim was a core concern and was questioned 
several times in consultation responses and in interviews. According to one of the 
interviewed environmental NGO representatives, this claim is what has made the UK Dogger 
Bank designation a matter of principle: 

So it’s quite a sort of iconic issue, in terms of looking at how potentially behind the 
scenes, politics might be playing a part in the designation […]. So yes, I think that’s why 
[the organization’s point person on marine Natura 2000] feels very strongly about 
being involved in this. 

This concern about whether the UK had paid regard to political or economic interests in the 
designation process is a returning issue in much of the environmental NGOs’ consultation 
responses. It was particularly mentioned in relation to the fact that harbour porpoise was 
not a feature qualifying for protection on the site – a debate that will be described more 
extensively in the next chapter – but it was also mentioned in relation to the sandbank 
feature. The main objections here were about the reduction of the site. For example, WWF 
wrote in their response that they had observed that it was a general tendency that 
sandbank boundaries in the UK EEZ had reduced in size. They questioned whether the 
rationale behind had been scientific or whether the reductions in size reflects the influence 
of interests: 

Between formal consultation on these sites as pSACs and their submission to the 
Commission as cSACs, 5 of these 6 sites [the sandbank SACs submitted to the European 
Commission in August 2010, ed.] were subject to what JNCC, Natural England and CCW 
described in their letter to consultees of 20 August 2010 as ‘minor boundary changes 
as a result of …consultation’. […] Crude calculations would suggest a net loss of 
107,461 ha of sandbank habitat across these five sites between consultation and 
submission, for which, as far as we are aware, no adequate scientific justification has 
been given. WWF, along with other NGOs, therefore requests clarification on the 
scientific rationale for removing qualifying Annex I habitat from the boundaries of 
these candidate SACs. (WWF 2010) 

Some concerns were also raised about the role of scientific uncertainty in the designation 
process, however I will return to those in the next chapter. 

Fishers’ representatives 
Where environmental NGOs insisted on a scientifically based designation process, several 
fishers complained that socio-economic interests could not be considered and requested a 
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better balance between environmental and fisheries interests. Some fishers’ representatives 
also questioned whether the UK’s plans to allow wind farm development on the site were 
motivated by science or economic interests. However, in general fishers’ representatives 
were less focused on the claim about a scientifically based designation and more focused on 
legal and management issues. 

One main concern was about whether the site needed to be that big given that member 
states according to the Habitats Directive did not have to protect all representations of the 
Annex I habitats in their waters. Another comment was about the potential displacement of 
fisheries from the Dogger Bank: During pre-consultation and consultation meetings, in 
formal consultation responses and in interviews fishers’ representatives also reminded that 
fishery on the Dogger Bank is relatively ‘clean’, meaning that catches tend to include very 
little bycatch. Bycatch is fish caught unintentionally while targeting other species. As 
bycatch is often unmarketable species, below the minimum landing size or for other reasons 
unwanted by the fishers, it may be discarded, that is, thrown overboard, often dying or 
dead. Fishers’ representatives reminded that displacing fisheries from Dogger Bank to areas 
with higher bycatch could lead to more discard. 

There was also some concern about the neighbouring UK, Dutch and German boundaries on 
the Dogger Bank were not level, complicating navigation around the site and hence also 
compliance with the regulation. And among some fishermen there was confusion about the 
need to protect sandbanks – during  a pre-consultation meeting, for example, a fishers’ 
representative commented that it was ‘a lot of effort to put into protecting 15.000 square 
kilometres of sand from predatory fishermen’. 

Summing up, the claim about not considering socio-economic implications in the site 
designation was mainly mentioned in relation to the plans about wind farm development, 
and the science underpinning designation and boundaries received only few comments. 

Marine aggregation 
There is very little marine aggregate activity on the UK part of the Dogger Bank. I have been 
in contact with one marine aggregation representative who told that responding on the 
Dogger Bank SAC designation was not a priority as they have no interests there. Elsewhere 
in the UK they have been commenting on sandbank SAC designations where they have had 
interests in sand aggregation. However, the Dogger Bank is not an interesting site for sand 
aggregation because, the informant argued, it is not a sandbank. A sandbank 

constitutes a body of sediment that has been formed and maintained by natural 
processes. This is distinct from an underlying bedrock geological feature that forms a 
bathymetric high or slope, on which there is a covering of sand - which appears to be 
the case for a large part of Dogger in the UK sector. 

The site was finally submitted as a candidate SAC (cSAC) to the European Commission in 
August 2011. The scientific underpinning of the site was revised, but the boundaries had not 
been changed. The UK now awaits the European Commission’s evaluation and eventual 
approval. 

2.4.3.2 Germany: Leaving only ‘a small window for scientists’ decisions’ 
After digging into the lengthy UK selection process with all its complications, different 
versions of boundaries and changes in methodological strategies, it was a relief to turn to 
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the German process. The same procedures had been followed for all sandbank sites in the 
German EEZ, and the methodology seemed simple and straight forward and did not depend 
on multiple scientific disciplines. There had only been one version of boundaries on the 
Dogger Bank, and the whole process of designating a full set of marine SACs including 
governmental approval and stakeholder consultation took two years before it was then 
submitted to the European Commission. I spent four days reading up on the German 
process, and when I took the small ferry to Isle of Vilm, the small island off the coast of 
North-Eastern Germany where BfN is situated, I felt more prepared than I have ever felt 
before interviews about the UK process. An excerpt from the first interview gives an 
impression of the attitude on the island: 

The German scientific advisor I am interviewing is very kind and eager to give me the 
information I need, but he seems a bit impatient about the interview. We have been 
talking about the designation process for about forty minutes, and he is concerned on 
my behalf that we won’t get to the really interesting issues before the time is up. He 
has tried a couple of times to turn to the issues he is dealing with at the moment, 
which is to develop management measures for the selected Dogger Bank site. 

Scientific advisor: …are you dealing only with the selection process? 

Interviewer: I’ll be focusing on the selection, and that’s simply because it’s… I have 
orders from my supervisor, you know, stop broadening what you want to look at. 

Scientific advisor: But the selection is not too difficult! In principle it’s so easy. Cause 
you only need to follow scientific knowledge and logic, and also the procedure is so 
clear. The difficult part is if you come to the management of the site in line with the 
economic interests. That’s really difficult.. 

In 2002 the extension of the Habitats Directive to the EEZ was implemented in German law. 
Same year the Federal Ministry for the Environment, Nature Conservation and Nuclear 
Safety (BMU3) asked Bundesamt für Naturschutz, the governmental agency responsible for 
providing scientific advice to BMU, to initiate the designation of the German SACs. Two 
years later, in 2004, Germany submitted their full set of proposed marine SACs to the 
European Commission. Compared to the other EU member states this was very fast – the 
next to finish their SAC designation was the Netherlands. UK have submitted SACs in several 
rounds, but it was not until August 2011 that UK submitted their proposed Dogger Bank 
SAC, and more sites are still under development. Different explanations have been given for 
why the German process was so fast, most of which relates to the fact that Germany had a 
green government at the time and that the BMU minister was green. According to a German 
environmental NGO, it was the scientists at BfN, which were very environmentally oriented, 
who wanted to take advantage of the green minister and government. According to a 
scientist involved in the process, however, the orders came from the ministry and had to do 
with an ambition to substitute nuclear power plants with offshore wind farms – something 
that required fast clearance on where the protected areas would be so the wind farm 
development could move forward. According to a scientific advisor to government, this -- 
the process needing to be fast -- was an important reference point when the scientists made 
their methodological choices:  

                                                      
3 Bundesministerium für Umwelt, Naturschutz und Reaktorsicherheit. 
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Scientific advisor: What made us faster was that we had a very strong political 
pressure to do it as quick as possible. […] In 2002 I got the order. They didn’t say you 
have to finish by 2004, but they said as fast as possible. And we managed to do it, with 
public hearing and everything, in 2004. And it was in principle not as difficult as many 
want to make it. It’s as simple as that. I mean, if you ask the scientists when are you 
100% sure that this site is the best one in the world, or in your waters, you will get the 
answer: First I need money, I need staff, and then I need 5 years, and then I tell you 
how far I am, and then I may need another 5 years, and… I mean, I was scientist myself 
for a long time of my life, and I know how scientists are thinking if they are not bound 
mentally also into the demands of the society or the political wishes. So far we started 
from different angle, we said we do it on the basis of best available knowledge, and 
not on ideal knowledge and wishful thinking: what we could do if we had 10 million 
Euros. 

Relative to the corresponding UK Joint Nature Conservation Council BfN was, though, 
funded substantially. According to one of the UK scientists about the same amount of staff 
was involved in the German offshore SAC designation process as in the UK. This is telling, as 
the UK coastal and offshore area, as mentioned, is 13,5 times bigger than the corresponding 
German area. Due to the substantial funding they were able to initiate a whole series of 
research projects from the start. 

In order to initially identify banks for further studies, BfN wanted to develop an approach 
that was intersubjectively-revisable, that is, anyone following the same method should 
arrive at the same result. The consultant ARGUMENT was hired to develop a morphometric 
model. The following morphometric definition of banks was developed – according to Klein 
only leaving ‘a small window for scientists’ own decisions’ (Klein 2006, p. 97-98): 

- Submarine banks are permanently submerged. [Below water level, ed.] 
- They can be distinguished as independent elevations of the seabed. 
- Their boundaries are generally marked by slopes of more than 0.5˚. However, if the 

density of the data is low (North Sea), slopes of up to 0.1˚ can also be included. 
- Boundaries are generally drawn at the transition from the slopes of the bank into the 

surrounding plains. 
- In more level areas they are marked by the straight line between the ends of the 

slopes as defined above. 
- The line marking the slope area should be at least 3 times longer than the straight 

line … 
- The bank that the model accounts for must be bigger than 1 km2. 

(Klein 2006) 

These criteria were developed in dialogue with colleagues from other governmental 
administrative bodies who were asked whether they agreed with this definition of banks. 
The morphometric approach should ensure that the methodology was sufficiently 
instructive in itself and leave little room for interpretation in order for the result to be 
replicable. Furthermore the criteria should be acknowledged among the relevant 
governmental bodies that would later consider BfN’s advised sites. In this way the approach 
should ensure general acceptance of the designated sites. 

Another reason why the morphometric approach was considered useful for creating general 
acceptance of the designated sites is that non-biological qualities were considered more 
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stable over time. Biological data was collected, but was not given particular importance in 
the definition of boundaries: 

The TIN model analysis led to the identification of a number of banks that were then 
overlaid with data about sediment in order to distinguish sandbanks from reefs and other 
types of elevations. Finally the maps were supplemented with data about the biology on the 
bank. According to one of the German scientists this was to see whether the biological 
communities on the bank were different from those on the surrounding sea bottom. If they 
were not different, the bank was not seen as biologically significant: “if you have the same 
benthic community on the bank as on the surroundings, then we say it’s not a sandbank 
protected by Annex 1, because feature or effects that come by the slopes, did not work”… 

Asked about whether the biological data changed the boundaries defined by the slope 
analysis on the Dogger Bank, however, he stressed the importance of abiotic criteria as the 
main guiding principle: 

Interviewer: So in the particular case of the Dogger Bank, did you change the slope 
after having combined with benthic data? 

Scientist: No, we did not change the slope. … Because the effect of the biology is too 
fuzzy over time. Because you always want people to back your feature. And if you find 
a good abiotic characteristic like the slope, then it marks the end of the sandbank. If 
you say it’s a community, well that might change over the years from time to time, and 
it’s difficult to explain to the people what we detect in two years this way but then the 
population goes a bit back and we protect only this part; that makes  no sense. So 
we’re looking mostly for clear, abiotic criteria to define the borders of the biotope … 

According to the scientist biology is ‘fuzzy’ and changes over time. The boundaries of the 
protected site cannot change accordingly. So in order to ensure people’s support for the site 
designation, it is important to use ‘clear, abiotic criteria’ that are more stable. Managing the 
public perceptions of the site designation was a criterion when choosing between scientific 
disciplines and methodologies. 

And how big was the window for scientists’ decisions? In the writings that have been made 
publicly available about the scientific underpinning of the German offshore sites and their 
boundaries, little is mentioned about the uncertainties and challenges that were involved.  
In an interview a German scientist, however, referred to some of the problems involved in 
the TIN modeling in the German process when bringing together different kinds of maps and 
information: ‘We tried to collect all maps. And bring them together with the actual 
bathymetry programmes of our hydrological institute. Which was complicated at the time, 
because we had many different structures and mistake lines.’ Nonetheless, there is no 
account of these problems in the report, and the method is still argued to be 
intersubjectively revisable. 

To sum up, abiotic criteria were given emphasis in the German designation process for a 
number of reasons. Naturally, as the features they were looking for were sandbanks and 
reefs rising off the seabed morphological analysis was an obvious approach for the initial 
identification of sites for further studies. But when abiotic criteria were also given emphasis 
in the subsequent definition of boundaries it was also because biological studies were 
considered less intersubjectively revisable and less stable over time – something that was 
important in order for the designated features to be widely accepted. And, naturally, 
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because studies of biological communities would require more time to collect and analyse 
new data. Hence, the choice between standard scientific methods has not only involved 
considerations about how, from the perspective of scientific quality, to find the most 
suitable sites. It has also involved considerations about speeding up the process on request 
from the ministry and about ensuring widely acceptance of the policy. 

3 Discussion: producing scientific justification 

The designation processes in Germany and the UK turned out to be very different, both for 
what concerns the time frame, the amount of controversy, the methodologies used and the 
outcome – the resulting boundaries. Why are they so different, when they are following the 
same directions set up at the level of the European Commission, and when they take their 
outset in the same habitat type definition? 

The two cases show that drawing the boundaries of the sandbank habitat on the Dogger 
Bank is an arbitrary exercise in the meaning that the boundaries are not out there, waiting 
to be ‘found’ by scientists. The scientists are tasked with developing methodologies that 
result in boundaries, but there is no ‘right’ answer in the meaning that it reflects the actual 
boundaries of the habitat. There are no actual boundaries in the meaning that they pre-exist 
human definition; there is a bank with varying slopes, sediment and marine life across it, 
and the changes are often vague and gradual. A scientist who was involved in the initial 
process of designating boundaries on the UK part of Dogger Bank told me that multiple 
different logics had been considered in the process, and most of them actually made sense. 
If they could just have sat down from the start, the scientist joked, and drawn some lines on 
a map – just as arbitrary as all the rest – they could have solved the issue many years ago 
and saved a lot of time and resources. 

However, as the two cases show, the main headache has not been to produce boundaries. 
The issue which has occupied the scientists in the two countries has been to produce 
scientific justification for the boundaries. One of the UK scientists formulated it this way: 

Scientist: It’s quite tricky looking at how to … because for each one of those, you could 
draw a different line, well we did draw different lines, and looked at how they 
interacted. 

Interviewer: I guess it is wide open how you draw that line – you could make one 
choice, you could make another. 

Scientist: It’s to try and justify your choice. 

And definitely, while the methodologies might all be more or less arbitrary, they do differ 
for what concerns the kind of justification they provide. The two cases have shown that this 
has been the main criteria when choosing between methodologies: The kind of justification 
with which they underpin the resulting boundaries. 

The general argument in this discussion is this: What has been so easy in Germany and so 
difficult in the UK has not been to define the boundaries of the sandbank habitat on the 
Dogger Bank. It has been to produce scientific justification. And what has made the 
production of scientific justification easy in Germany and difficult in the UK is the wider 
setting within which the scientists have been working: The governments’ agendas, the 
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particular stakes in the member states’ respective parts of the Dogger Bank, the 
stakeholders involved and the different working relations between the governmental 
advisory agencies and the ministries. Hence, while at first glance this seemed to be a story 
about producing boundaries on the Dogger Bank, it turned out to be a story about 
producing scientific justification. And as what justifies is defined by the particular context in 
which the science is applied, the research processes will necessarily, as they have done on 
the Dogger Bank, differ with the contexts. 

Over the following pages the two cases provide a starting point for a discussion about what 
the role of providing scientific justification for policy does to the research process. It is 
argued that science, when feeding directly into regulation and decision making, has to 
comply with an extended set of criteria for what counts as scientific justification. Criteria 
that count for those with stakes in the decisions underpinned by the science, and which 
adds on to those that count internally among scientific peers. 

In the subsequent section it is discussed what these extended criteria means for the way 
scientific complexity and uncertainty is handled and perceived in the process of producing, 
giving and communicating scientific advice. Five issues are presented which in the cases 
have shown relevant when producing, communicating and in other ways handling science 
and uncertainty with the stakeholders in mind, and the way the issues have been handled in 
the cases are evaluated. 

3.1 Extended quality claims from an extended audience 

Notwithstanding all the differences between the German and UK designation processes on 
the Dogger Bank, the same guiding principle has influenced their decisions throughout the 
process: They have made the decisions which they believed would result in advice that 
would be perceived as properly justified. In this way producing scientific justification in the 
cases differs from producing scientific proof, i.e. facts. Fact-making is required to follow a 
set of internal academic criteria, which are controlled by peer reviews, scientific committees 
and other academic control mechanisms. Likewise is the production of scientific justification 
which feeds directly into regulation and decision making. However, the interventions or 
decisions underpinned by the science is to be considered properly justified by more than 
scientific peers. In the case of SAC designation on the Dogger Bank, the recipients consist of 
a number of ministries, environmental NGOs, wind farm developers, fishers, other member 
states, the European Commission and eventually the European Court of Justice. 

Hence, while the science provides justification for policy, i.e. underpins boundaries that will 
regulate activities on the Dogger Bank, a whole set of actors outside academia become 
important recipients for the scientists to consider in their decision making. In order to 
discuss what this means for the scientific process and quality control I draw on Silvio 
Funtowicz and Jerome Ravetz’ conception of an extended peer community (1990). The SAC 
designation process on the Dogger Bank is an obvious example of Post-Normal Science: 
Uncertainties are high for what concerns defining the boundaries of the sandbank habitat 
type, and there are major stakes in the decisions based on the science. The German 
designation is likewise characterised by high uncertainty, however decision stakes are less 
urgent. Still, as it is placed far out of at least one of the axes the German scientists’ situation 
can, following the Post-Normal Science diagram, be placed within the realm of Post-Normal 
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Science. According to Funtowicz and Ravetz there should be much to gain, both from a 
democratic and a quality perspective, in involving an extended peer community. 

In the German and UK cases stakeholder involvement has been limited or close to non-
existent, mainly due to the claim in the Habitats Directive that the designation of sites is to 
be an exclusively scientific exercise. Active involvement has primarily concerned the 
ministries ordering the advice. However, even though the wider community of stakeholders 
are not directly involved, I argue here that they are still considered throughout the process: 
They have stakes in the decisions and have claims about the kind of scientific justification 
they would and would not find adequate, and throughout the two processes these claims 
have in turn been formulated by government, scientists and stakeholders and considered in 
the scientific decision making. Funtowicz and Ravetz’ phrasing ‘extended peer community’ 
gives the impression that they argue for a public equivalent to the internal scientific peer 
review. That is, an actively installed control mechanism for the scientific quality. Hence, as 
the stakeholders in the Dogger Bank cases are not necessarily actively involved in the 
scientific process, but are definitely considered as recipients of the scientific justification, 
they are here referred to as an extended audience rather than as an extended peer 
community. The set of criteria against which the scientific justification is evaluated by an 
extended audience is referred to as extended criteria, that is, criteria that supplement those 
that count in internal peer reviews. 

The extended audience has been a consideration in the scientific decision making 
throughout the process. In Germany, for example, the scientists chose to rely on abiotic 
criteria among other things because biology changes over time, which eventually could lead 
people to argue for changing the boundaries accordingly. This consideration is not about 
satisfying the internal peer community; it is about satisfying those who care about the policy 
underpinned by the science. In the UK scientists chose to accommodate DECCs claim for 
more biological data to underpin the boundaries as the policy objective was biodiversity 
conservation. For an internal scientific peer community the slope-based boundaries might 
have been sufficient or they might not. However, the point with reconsidering the 
boundaries was to provide advice which would be considered relevant for the policy 
objectives by those with stakes in the final decision. In Germany the TIN model definition of 
banks was presented to relevant people in government in order ensure that they agreed 
with the definition before the model was run. The reviewers here were not internal 
scientific peers; it was the decision makers who in the end were to approve the scientists’ 
suggested sites. In the UK JNCC met with some frequency during the designation process 
with the UK Marine Biodiversity Policy Group consisting of representatives from the relevant 
ministries. The purpose of the group is to get an idea of the eventual response on their 
advice in order to eventually resolve the problems on beforehand. The scientists here seek 
to provide advice that is considered adequate not just by their scientific peers, but also by 
those who are to base their decisions on it and by those in government for whom the 
decisions might have implications. 

Important to note, the scientific decision making is also sought to meet the standards that 
count for their scientific peers. One example is when DECC questioned the science on the 
basis of a second opinion they had ordered from an external research company. Because 
DECC had interests in the issue, the review was not considered disinterested. Two external 
peer reviews were ordered to sort it out – peer reviewers from the US and Canada in order 
to ensure that they had no stakes in the European issue. Disinterestedness is an internal 
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scientific criterion for reliable research. However, here the extended audience is also a 
factor that is considered in the scientific decision making. As one of the scientists explained, 
“they were questioning the scientific justification […]. But because of the department that 
that question comes from it certainly would be seen as possibly taking socio-economic 
factors into account.” As this example illustrates, the extended set of criteria that counts for 
scientific justification adds on to rather than replaces the internal academic criteria. 

3.2 Producing and communicating science and uncertainty: Issues to keep in 
mind 

The approaches taken in the UK and German cases are very different, and neither are 
necessarily examples of ‘best practices’ when it comes to communicating science and 
uncertainty to stakeholders and guiding political decision making in highly uncertain 
contexts. In fact, for what concerns the degree of stakeholder involvement, except from the 
involvement of the government in the UK case, was very limited in both cases. In Germany 
the communication of uncertainties was very limited whereas the meeting documents and 
reports that have been made publicly available in the UK, including the SAC Selection 
Assessment that was distributed for public consultation on the scientific underpinning of the 
site, accounted carefully for uncertainties and complications in the interpretation of data. 
The German case conformed to some degree to the traditional notion of a divide between 
scientists providing advice and government taking that advice into account. In the UK case 
the division of work was more blurred, involving negotiations between scientists and 
government on the methodologies, logics and kinds of data used. The general acceptance of 
the site designation in Germany was, besides from that of the national fishers’ organization, 
high. In the UK the designation was rather controversial, both for what concerns 
environmental and fishers’ interests groups and government, and now they are awaiting the 
response from the European Commission from which they have already received criticism 
for not proposing sites for harbour porpoise. 

The cases illustrate some of the issues that can be relevant for scientific decision making and 
communication when giving advice in situations of high uncertainty. Issues which are 
important for stakeholders when they relate to scientific uncertainty. Some of the most 
important issues that came up in the two cases are listed here. No generalisations are made 
as to how to best handle such issues – however, the particular approaches taken by the 
various actors in the Dogger Bank cases are evaluated.  

The quality criteria for scientific justification 
In the two Dogger Bank cases what is required from science in order to provide advice that 
is considered justified depended on the stakes, policy situation and recipients: The 
regulation or policy which science informs and in the end underpins is to be considered 
justified by more than scientific peers. Hence, as argued above, besides from the internal 
scientific criteria for proper science, the science was assessed against a set of extended 
criteria for proof-making, that is, criteria that counted for an extended audience. An 
audience that is was just concerned with scientific validity, but also with policy and 
implications. 
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In box 1 a number of quality criteria are listed that came up in the two designation 
processes – either as criteria that were actually considered in the scientific decision making 
or as criteria that stakeholders found were not met. As the criteria depend on the particular 
situation and policy issue, the particular extended audience and the particular role of 
science, the list merely comprises issues that came up in the two Dogger Bank cases. The list 
is descriptive and not prescriptive; it shows some of the criteria that were mentioned or 
used in the process. As it appears from box 1, the claims here are different from those that 
would be weighted in a peer review of a journal paper. 

 
Box 3 Extended quality criteria that appeared in the Dogger Bank processes. 

Sensitivity to the particular publics and stakes 
While what justified in the two cases depended on the particular extended peer community 
and on what was at stake, this is not a final list or recipe for how to comply with stakeholder 
concerns about scientific uncertainty. Rather, meeting stakeholder concerns implies being 
sensitive to the particular situation, public and stakes in the particular process. ‘Being 
sensitive’ covers a broad array of approaches. In the German case stakeholders in 
government were at one point more directly involved when they were asked to comment 
on the definition of marine banks that was to be used in the TIN model. Otherwise 
sensitivity has mainly consisted of the scientists’ own expectations to the kind of concerns 
stakeholders might raise. In the UK case, the UK Marine Biodiversity Policy Steering Group 
with representatives from the relevant ministries was consulted during the process in order 
to make sure that the research process could be adjusted at an early stage to the 
expectations in government. Fishers’ and other industry representatives and environmental 
NGOs were likewise consulted during the process and invited to provide supplementing 
information. 

From the perspective of dealing with controversy it is hard to compare and evaluate the two 
approaches. While the UK case developed to be much more controversial than the German 
case, however this cannot be ascribed to the kind of sensitivity the scientists in the two 
countries displayed – rather, the differences can most probably be ascribed to the 

Extended issues 

- The methodology should be reviewed by those who ordered the advice. 
- The methodology should be intersubjectively revisable, that is, free from 

individual judgment so that any person applying the same method would arrive 
at the same result. 

- The approach and the data used should be relevant for the policy objectives. 
- The approach should be based on data about stable … so it does not change over 

time. 
- The advice should meet government needs for what concerns the time frame. 
- The advice should meet government needs for what concerns the robustness of 

the science. 
- The robustness of the evidence should be commensurate with the implications of 

regulatory intervention. 
- The research design should be simple and intuitive. 
- The approach should reflect how many data are available. In a data-poor 

environment it does not make sense to take on a data-hungry approach. 
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differences in stakes in the two parts of the Dogger Bank. The UK process might have been 
much more controversial had the scientists followed the German approach. 

From the perspective of democratic involvement, on the other hand, the UK approach was 
far the most involving. 

Communicating uncertainty: Asking for trouble or facilitating democratic 
involvement? 

Whether scientific uncertainty became an issue depended in the two cases not on the 
amount of uncertainties, but on the policy issues and decision stakes. On the German part 
of Dogger Bank, where there are few interests involved – or where the interests did not 
necessarily collide with the regulation objectives – scientific uncertainty did not become a 
major issue. On the UK part of Dogger Bank on the other hand, where there were major 
interests, scientific uncertainty and the details of scientific decision making in general 
became a major issue. As one of the scientists told: 

We’ve never had to look at the justification for a site in that level of detail before. We 
do look at it in that level of detail, but normally in the consultation process you don’t 
normally get people asking questions to that level of detail. They normally trust you to 
produce the information and to tell them the conclusion. 

The level of scrutiny of science in the UK case may also have been triggered by the fact that 
while the policy issue was controversial, the debate had to focus on the science as no other 
factors according to the Habitats Directive should be considered the designation. Hence the 
interest-driven concerns that would perhaps otherwise have been voiced were now 
channelled into detailed critical scrutiny of the science. 

According to some of the environmental NGOs that were interviewed, another factor that 
could have contributed to the controversy in the UK is that the scientific uncertainties, 
unlike in Germany, were communicated in some detail. However, the uncertainties were 
only commented on by actors for whom the policy could have implications. This case 
illustrates that it is not necessarily the scientific uncertainties as such, but rather the 
combination of uncertainties and implications that creates controversy. And one can ask if 
not there would have been controversy over uncertainties even in a situation with massive 
evidence. 

Taking this to a more general level controversy over scientific uncertainty should perhaps 
first of all be seen as a sign that the policy issue is controversial. And controversy over 
science is then an integrated part of the overall democratic debate over the policy. 
Communicating uncertainty in situations of high stakes may invite controversy – however, 
the question is whether the aim of science communication is to prevent trouble. 
Controversy can be a sign that people are aware of the issues that are at stake, and that 
they engage. 

Placing the burden of proof on science increases the focus on uncertainty 
As science was the only legitimizing basis for decision making, it put even greater pressure 
on the science. Again this pressure was greater in the UK than in Germany because of the 
stakes involved. One UK scientist told about the frustrations with having to provide scientific 
advice but being met with policy issues: 
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Scientist: The difficulty is when it’s split between, when it’s not science and it becomes 
policy. From [the government advisory agency’s] point of view we don’t provide the 
policy advice. […] But […] similarly government doesn’t have to accept our advice, so 
one of the things that government could have done if they didn’t like our scientific 
advice was to go and ask somebody else to do the work and get a different view. 
Which is effectively in a small scale what they were doing with this DECC contract. 

Interviewer: I guess that the policy makers in this particular case with the Habitats 
Directive depend on your advice, because they couldn’t just take on the scientific 
advice and then do something else, could they? 

[…] 

Scientist: They would be open to challenge if they didn’t, yes. 

The claim in the Habitats Directive that the selection of sites should be an exclusively 
scientific exercise has been included to defer the moment where economic considerations 
affected the process. However, it has also meant that the policy issues which are there have 
not been debated publicly, and that the battle has had to centre on the scientific 
justification. Hence, scientific uncertainty has played an important role for opponents of the 
UK Dogger Bank designation and proposed boundaries. A peer reviewer of the scientific 
basis for the proposed sandbank site remarked that seldom have so much evidence been 
displayed for this kind of management issues. At the same time the attention given to the 
uncertainties has been major. The debate, one could say, has become ‘scientized’. 

Such backdrops of the role given to science in the Habitats Directive could be worth 
considering in the future design of regulatory policies. Alternative roles for science as an 
input, however robust, to consider policy alternatives, may give scientific uncertainty a 
more nuanced role than that of delegitimizing unwanted regulation and decisions. 

Considering stakeholders’ concerns about uncertainty as an integrated part of the 
research process 

Where we tend to expect that public communication of science comes after the research 
process, both Dogger Bank cases are examples of processes where stakeholders’ 
understanding and perception of the science and uncertainties is an important factor in the 
very scientific decision making. Defining the boundaries of the sandbank habitat type on the 
Dogger Bank can be done in many ways. The scientists could have taken multiple directions, 
resulting in 1) different boundaries, 2) different kinds of uncertainties and 3) different kinds 
of justification (and hence different kinds of responses from stakeholders). While the 
science was produced with the aim of advising and legitimizing decision making, considering 
the methodological approaches’ ability to produce boundaries that would be perceived as 
justified by government, stakeholders and the public was an integrated and influential 
factor in scientific decision making throughout both processes. 

In the German case, for example, an abiotic approach was chosen because the 
methodologies used in TIN-modelling were reproducible and independent of individual 
scientists’ judgment. This would produce less debatable boundaries. In the UK case, while 
the objective of the Habitats Directive is to conserve biodiversity, the abiotic approach was 
not considered appropriate for justifying the site. In the German case, an abiotic approach 
was preferred because as biology changes over time, this could in time lead some to 
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question boundaries that were originally based on biological analyses. In the UK case, the 
morphological approach did, due to shallow slopes on particularly one part of the bank, not 
produce sufficiently distinct boundaries. Because government did not consider the 
scientists’ arbitrary boundary in this area scientifically justified, the slope analysis was 
supplemented with other approaches. 

In this way, as often happens, the study has helped refine the original research question, in 
this case the formulation about how scientists ‘help other stakeholders find ways to 
understand complexity and uncertainty’. Rather than just helping stakeholders to 
understand the uncertainties in the end, scientists have also been taking account of 
stakeholders in the scientific decision making in the process, trying to produce a SAC with 
accompanying scientific underpinning and uncertainties that would be understood and 
accepted in the end. They did so with little exchange with stakeholders, particularly in 
Germany. And they did so with varying success – for example in the UK it was mainly the 
government who in the end was convinced. Environmental organizations for example 
wanted more data on the importance of Dogger Bank for harbour porpoise – and they 
wanted data not just on the abundance of harbour porpoise on Dogger Bank, but also on for 
example on the presence of prey and of mothers and calves. 

Taking stakeholders into consideration in handling uncertainties is not just about 
communicating science and uncertainties in the right way – of ‘helping stakeholders to 
understand’. It is an integrated part of the research process to consider, for example, the 
amount of data that would be needed for stakeholders to feel that regulations affecting 
their livelihoods were justified. Or to think about whether the considered approaches and 
kinds of data would be found relevant by stakeholders as inputs to particular management 
objectives. 

4 Conclusions 

Task 5.2 is to account for ‘the different roles that knowledge and skill play in allowing 
scientists to help other stakeholders find ways to understand complexity and uncertainty 
and help build policies that work in highly uncertain contexts.’ As with many other research 
processes, this one too has led to insights that has made it possible – and necessary – to 
refine the original formulation of the research question. Hence a few nuances will be added 
here. 

First of all, the formulation about how scientists ‘help other stakeholders to … understand 
complexity and uncertainty’ suggests that it is a one-way process: Scientists mediate 
knowledge and the accompanying uncertainties to stakeholders in order for them to better 
understand. As the research has shown, the dynamics can go both ways. First of all, in the 
UK case some of the main stakeholders also inform the scientists about the concerns they 
want addressed, which kind of justification they find appropriate and which kinds of 
uncertainties they find acceptable. That is, some of the stakeholders have taken part in 
formulating the quality criteria – and these criteria have actually been directing some of the 
scientists’ choices. 

Secondly, the formulation about ‘help other stakeholders … understand complexity and 
uncertainty’ suggests that communicating complexity and uncertainty is something that 
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happens after the research process, when the final outcome is settled. However, scientific 
complexity and uncertainty is something that is produced during the research process. And 
in both of the cases studied, an integrated part of the researchers’ scientific decision making 
has been to consider which uncertainties and complexities they wanted to produce, reduce 
or accept, among other things on the basis of how the scientific evidence, the complexities 
and uncertainties would be understood and perceived by stakeholders. Hence, considering 
public communication of scientific complexity and uncertainty was in these cases not just 
something that came after the research process, but was an integrated part of the scientific 
process. 

A reformulation of the research question could be: How have scientists interacted with and 
related to stakeholders in their production and communication of scientific complexity and 
uncertainty, and how have their approach helped build policies in highly uncertain contexts? 

In both designation processes on the Dogger Bank the scientists have considered the 
stakeholders in their scientific decision making during the research process. In the UK case 
they have interacted more directly with the government stakeholders and to a lesser degree 
with other stakeholders. In the German case, on the other hand, the scientists’ 
considerations about stakeholder approaches to the science were mainly based on their 
assumptions about what stakeholders might perceive as proper justification. The type of 
considerations scientists and stakeholders have had about the science in the two cases have 
illustrated an important difference between scientific proof-making, which is evaluated 
against set of internal scientific criteria, and scientific justification of regulation and policy 
making. When the role of science is to provide justification for policy, those who will 
consider the quality of the science and the kind of justification it provides are, besides from 
scientific peers, a broad audience which in these cases consist of government officials, 
industry stakeholders, environmental NGOs and the European Commission. This has in the 
Dogger Bank cases added a number of quality criteria to those which count among scientific 
peers. Criteria that has depended on and hence vary with the particular policy issue, the 
stakes involved, and the particular extended audience that are to evaluate the justification. 

The cases also illustrate that whether scientific uncertainty becomes an issue depends not 
only on the amount of uncertainty, but also – and in the Dogger Bank cases primarily – on 1) 
what is at stake and 2) the burden of proof placed on the science. And accordingly, that the 
claim in the Habitats Directive that the site designation is an exclusively scientific exercise, 
which places all the burden of proof on the science, can trigger disproportionate attention 
to scientific complexity and uncertainty – particularly where stakes are high, as they are in 
the UK case. 
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