
Contents 

1 Introduction: Ecology for policy .......................................................................1 
1.1 Science for policy ........................................................................................3 

1.1.1 Rational policy-making ........................................................................3 
1.1.2 The policy life-cycle.............................................................................4 

1.2 Science for policy: a myth?..........................................................................6 
1.2.1 Contextual factors.................................................................................7 
1.2.2 Science in the policy life-cycle.............................................................9 

1.3 Matching science and policy........................................................................9 
1.4 Aims and structure of the study .................................................................11 

2 The art of discharging ......................................................................................15 
2.1 The sewage problem ..................................................................................16 

2.1.1 Waste disposal in the marine environment.........................................16 
2.1.2 The WHO inventory...........................................................................17 

2.2 Water pollution research ............................................................................19 
2.3 The contribution of ecology.......................................................................20 

2.3.1 Computers and modelling...................................................................21 
2.3.2 Process control ...................................................................................22 
2.3.3 Homeostasis .......................................................................................22 
2.3.4 Interactions with the physical-chemical environment ........................22 
2.3.5 Biological indicators...........................................................................23 

2.4 Emerging limits..........................................................................................25 
2.4.1 Pollution cases....................................................................................25 
2.4.2 Waste classification............................................................................26 
2.4.3 Recommendations ..............................................................................27 

2.5 Marine pollution and IGOs ........................................................................28 
2.5.1 The ICES working group on pollution of the North Sea ....................28 
2.5.2 The United Nations and marine pollution ..........................................29 
2.5.3 The NATO North Sea science conference..........................................32 

2.6 Pollution control ........................................................................................34 
2.6.1 The Stockholm Conference on the Human Environment ...................34 
2.6.2 Marine pollution science-policy networks .........................................35 

2.7 Summary and conclusions .........................................................................36 
2.7.1 The causes of marine pollution...........................................................36 
2.7.2 The role of science .............................................................................37 
2.7.3 Public awareness ................................................................................38 



X      Contents 

2.7.4 Science and marine pollution management ........................................ 38 
2.7.5 Marine pollution science-policy networks ......................................... 39 

3 The discovery of marine eutrophication......................................................... 41 
3.1 Freshwater Eutrophication......................................................................... 42 

3.1.1 The OECD survey .............................................................................. 43 
3.1.2 Eutrophication, causes, consequences, correctives ............................ 44 
3.1.3 The limiting nutrient controversy....................................................... 45 

3.2 Marine Eutrophication ............................................................................... 47 
3.2.1 The US West Coast ............................................................................ 47 
3.2.2 The N/P ratio ...................................................................................... 48 
3.2.3 Red tides............................................................................................. 50 
3.2.4 The Oslo Fjord ................................................................................... 53 
3.2.5 The North Sea .................................................................................... 54 
3.2.6 The Baltic Sea .................................................................................... 63 
3.2.7 Estuaries and nutrients ....................................................................... 71 

3.3 The relative importance of marine eutrophication..................................... 74 
3.3.1 The Marine Pollution Bulletin............................................................ 74 
3.3.2 AMBIO .............................................................................................. 76 
3.3.3 Eutrophication in marine pollution textbooks .................................... 77 

3.4 Marine eutrophication and official bodies ................................................. 79 
3.4.1 ICES................................................................................................... 80 
3.4.2 The Helsinki commission................................................................... 85 
3.4.3 The German Council on Environmental Affairs ................................ 87 

3.5 Summary and conclusions ......................................................................... 88 
3.5.1 The main themes in the study of marine eutrophication..................... 89 
3.5.2 The relative importance of marine eutrophication research ............... 92 
3.5.3 The assessment of marine eutrophication........................................... 93 
3.5.4 Marine ecology and marine eutrophication policy ............................. 93 

4 The politics of marine eutrophication............................................................. 95 
4.1 1981–1985: The assembly of a problem.................................................... 98 

4.1.1 Oxygen depletion in the Skagerrak-Kattegat and Belt areas .............. 99 
4.1.2 Oxygen depletion in the German Bight............................................ 102 
4.1.3 Dutch coastal waters......................................................................... 103 
4.1.4 International scientific advice .......................................................... 104 
4.1.5 International politics and marine eutrophication .............................. 109 

4.2 1986–1987: Political decision-making .................................................... 113 
4.2.1 Eutrophication in the Southern Bight ............................................... 114 
4.2.2 Scientific advice on marine eutrophication ...................................... 118 
4.2.3 Environmental policy principles ...................................................... 126 
4.2.4 The science-policy interface: the Nutrient Working Group ............. 128 
4.2.5 The second North Sea Conference ................................................... 133 

4.3 Recapitulation: marine eutrophication constructed.................................. 137 
4.4 1988–1990: Towards the third North Sea Conference............................. 139 

4.4.1 The 1988 catastrophes...................................................................... 140 



Contents      XI 

4.4.2 Marine eutrophication reviewed.......................................................143 
4.4.3 Science-policy interactions 1988–1990............................................149 
4.4.4 Political developments 1988–1990...................................................165 

4.5 Summary and conclusions .......................................................................168 
4.5.1 The construction of the marine eutrophication problem...................169 
4.5.2 Science and political decision-making .............................................170 
4.5.3 The implementation of the North Sea Conference decisions............172 
4.5.4 Strengthening the science-policy network........................................173 

5 The management of marine eutrophication .................................................175 
5.1 New knowledge .......................................................................................177 

5.1.1 What causes phytoplankton blooms? ...............................................178 
5.1.2 The impacts of marine eutrophication ..............................................187 
5.1.3 New knowledge: an analysis ............................................................195 

5.2 New knowledge and the science-policy interface....................................198 
5.2.1 A mandatory programme for nutrient monitoring ............................201 
5.2.2 Assessment: The 1993 and 2000 Quality Status Reports .................207 
5.2.3 Categorizing marine eutrophication .................................................213 
5.2.4 Predicting eutrophication effects ......................................................232 

5.3 Political developments .............................................................................237 
5.3.1 The North Sea Conferences..............................................................237 
5.3.2 The OSPAR Convention ..................................................................240 
5.3.3 The European Union ........................................................................242 

5.4 Summary and conclusions .......................................................................247 
5.4.1 New knowledge, justification and uncertainty .................................248 
5.4.2 New knowledge and implementation ...............................................248 
5.4.3 The science-policy interface.............................................................254 
5.4.4 New knowledge and new politics.....................................................255 

6 Summary, discussion and conclusions ..........................................................257 
6.1 Marine eutrophication in perspective.......................................................258 

6.1.1 The temporal aspect..........................................................................258 
6.1.2 The structural aspect.........................................................................260 
6.1.3 The normative aspect........................................................................263 

6.2 The discrepancy between science and politics.........................................266 
6.2.1 The discovery phase .........................................................................266 
6.2.2 The decision-making phase ..............................................................268 
6.2.3 The management phase ....................................................................272 
6.2.4 Comparison with other cases............................................................276 

6.3 The future of rational policy-making .......................................................278 
6.3.1 From normal to post-normal science ................................................279 
6.3.2 Marine eutrophication policies and policy-related science...............282 

References ..........................................................................................................289 

Annex 1...............................................................................................................311 



XII      Contents 

Annex 2............................................................................................................... 315 

Annex 3............................................................................................................... 321 

Index................................................................................................................... 327 
 
 
 
 
 
 
 
 
 
 
 
 



http://www.springer.com/978-3-540-33647-1


