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Abstract 
 
This thesis investigates how governance and management relevant to the use 
and protection of the marine environment has emerged in Sweden from the 
1960s until today. Focus is on how the modern environmental and nature 
conservation administration in Sweden developed the legal and organizational 
frameworks needed for proper management. More specifically – did the 
available tools suit the needs? 
 
The Swedish National Physical Planning system, initiated in the mid-1960s, 
pioneered the concept of ecology as basis for physical planning in Sweden. This 
introduced environmental considerations in societal planning, inter alia, through 
special national guidelines (geographical and for certain activities) for local 
authority planning. The National Physical Planning system strengthened the 
cooperation between local and regional (county) authorities and with central 
governmental bodies. With some delay, marine spatial planning became the 
instrument for coordinating and balancing competing demands on coastal and 
marine environments. 
 
Marine environmental governance and management are commonly linked to 
intergovernmental agreements, usually in the form of international conventions.  
Measures against pollution and other threats to the marine environment, as well 
as conservation of its natural resources and biodiversity, become more efficient 
when countries work together through global or regional organizations, rather 
than each country is acting on its own (Article I). However, it should be noted 
that in practice many intergovernmental agreements are less binding than first 
appears.  
 
While marine pollution began to be addressed and remedied in the 1980s, it was 
only in the 2000s that marine nature conservation and the establishment of 
marine protected areas began to receive increased attention and effective action 
(Article II).  
 
Marine nature conservation and fisheries often conflict, as the establishment of a 
marine protected area commonly involves a restriction on some ongoing fishing. 
Usually, such conflicts are related to differences in the objectives between 
marine protected areas established for environmental and fishery purposes, 
which often leads to strongly conflicting opinions on how to manage them 
(Articles II–III).  
 
Initial environmental and nature conservation efforts focused on measures 
against land, air and freshwater pollution, and the conservation of terrestrial 
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environments. Excepting inner coastal areas, the open marine environment was 
not a focus of Swedish marine research although ecosystem research began early 
in the Baltic Sea. However, by the mid-1980s large-scale effects of pollution 
also on the open seas along the Swedish west coast, had become apparent and 
required environmental management actions (Article IV).   
 
 
Sammanfattning 
 
I denna avhandling undersöks hur styrning och förvaltning relaterad till den 
marina miljöns användning och skydd har utvecklats i Sverige från 1960-talet 
fram till våra dagar. Särskilt angeläget har varit att undersöka hur det moderna 
miljö- och naturvårdsarbetet i Sverige fick det rättsliga och organisatoriska 
ramverk som behövs för att driva dessa frågor framåt med kraft.  
 
Den fysiska riksplaneringen, som initierades i mitten av 1960-talet, 
introducerade den ekologiska grundsynen i fysisk planering. Det bidrog i hög 
grad till att ta miljöhänsyn i lokala och regionala myndigheters planering, bl.a. 
genom särskilda nationella riktlinjer (geografiska och för vissa aktiviteter) för 
lokala myndigheters planering. Den fysiska riksplaneringen kom att förstärka 
samarbetet mellan lokala, regionala och centrala myndigheter. Med viss 
fördröjning blev marin fysisk planering instrumentet för att samordna och 
balansera olika intressenters krav på kust- och havsområden. 
 
Styrning och förvaltning av den marina miljön är ofta knuten till mellanstatliga 
överenskommelser, vanligen i form av internationella konventioner. Åtgärder 
mot föroreningar och andra hot mot den marina miljön, liksom användning och 
bevarande av dess naturresurser och biologiska mångfald, blir mer effektiva om 
flera länder samarbetar genom globala eller regionala organisationer, i stället för 
att varje land agerar på egen hand (Artikel I). Det bör observeras att många 
internationella överenskommelser, även de legalt bindande, är mindre bindande 
än vad man tror.   
 
Medan havsföroreningar på allvar började uppmärksammas under 1980-talet, 
förblev den marina naturvården och upprättandet av marina skyddsområden 
eftersatt. Först i början av 2000-talet tog det marina naturskyddsarbetet 
vederbörlig form och fart (Artikel II).  
 
Marin naturvård och fiske är ofta motstående aktiviteter, eftersom ett marint 
skyddsområde många gånger innebär ett intrång på ett redan pågående fiske. 
Vanligtvis är sådana konflikter relaterade till de skillnader som finns i syftet 
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med att skydda områden för naturvårdsändamål och fiskeändamål (Artiklarna 
II–III). 
 
Miljö- och naturvårdsarbetet var från början inriktat på åtgärder mot land-, luft- 
och sötvattenföroreningar, samt bevarande av terrestra miljöer. Förutom rena 
kustvatten var den marina miljön inte i fokus för den svenska havsforskningen, 
även om ekosystemforskning påbörjades tidigt i Östersjön. Vid mitten av 1980-
talet hade emellertid den storskaliga miljöpåverkan även i de mer öppna 
havsområdena utanför den svenska västkusten blivit tydlig och krävde 
miljöåtgärder (Artikel IV).   
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2. Introduction 
 
Reliable spatial planning is a fundamental requirement in current marine 
management in addition to sectoral laws. This has been long recognized (Beer 
1966, Quade 1968, Faludi 1973) and further discussed recently (Guerry et al. 
2012). According to Quade (1968) panning should strive to increase the validity 
of present policies and anticipate future environmental requirements. It is 
interesting to ask whether Sweden´s marine environmental governance and 
management from 1960s on has been suited to the needs of the environment? 
 
Marine Spatial Planning (MSP) is a complex instrument that has become rather 
dominant, but the potential negative effects of its use have been poorly analyzed. 
This was well discussed recently by Flannery and Ellis (2016), and in greater 
detail by Guerry et al. (2012), in order to inform the decision-making process. 
 
Despite extensive research in marine spatial planning (Douvere and Ehler 2009), 
there are still major shortcomings related to environmental management 
(Crowder and Norse 2008). Social, cultural, economic, and political attributes 
overshadow the biophysiological aspects, for instance, through stakeholder 
participation in the marine spatial planning process of Marine Protected Areas 
(MPAs) (Reed 2008; Gall and Rodwell 2016).  
 
In Sweden, as elsewhere, these deficiencies relate to environmental governance 
and management that integrate natural and social science perspectives in the 
marine spatial planning processes. This applies, also to work in international 
organizations, to decisions on marine protected areas and on protection against 
pollution from land and sea-based sources. 
 
3. Scope 
 
The overall aim of this thesis is to examine how marine environmental 
governance and management has developed in Sweden from the mid-twentieth 
century up to present time.  
 
My recent work examined international programmes relevant to governance and 
management of oceans and seas (I) and reviewed the slow establishment of 
marine protected areas (II) and related conflicts, especially with fishery (III). In 
the 1980s, intensified research was needed to improve the knowledge base for 
managing the increasing environmental problems in the Baltic and Skagerrak–
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Kattegat seas. The research project “Large-scale environmental problems and 
ecological processes in the Skagerrak–Kattegat” (IV) aimed, inter alia, at 
supporting Sweden´s positions in the international negotiations on these 
problems in regional marine environmental commissions1, such as HELCOM 
for the Baltic Sea area and OSPAR for the Northeast Atlantic region. I also use 
information from documents from such negotiations and from personal 
experience of several years of active involvement in marine environmental 
governance and management in Sweden and abroad. 
 
Three main aspects are:  
 

� To analyse, globally and regionally, the institutional and legal marine 
frameworks, considering both efficiency and deficiencies in the 
development and implementation of their programmes (I); 

 
� To evaluate the development and constraints of marine nature 

conservation and the establishment of MPAs, especially Marine Nature 
Reserves (MNRs), in Sweden from the 1960s on, in relation to global 
international events (II–III); and  
 

� To examine the development and use of marine spatial planning as a tool 
for coordinating competing marine activities and balancing the use and 
protection of the marine environment, with its resources, biodiversity and 
services (I–IV).  

 
The first article (I) reviews the environmental work of international marine 
organisations and programmes in and outside the United Nations (UN) system. 
Well-functioning international organizations are important in the management of 
shared sea areas. Despite shortcomings, it is argued that the UN system and the 
numerous associated global and regional conventions, will continue to play a 
central role in the protection and management of the global oceans and regional 
seas and their resources.  
 
The second article (II) discuss the very low rate of establishment of MPAs for 
environmental purposes in Sweden, in comparison to Terrestrial Protected Areas 
(TPAs), and the global development. There are many conflicts constraining the 
establishment and management of MPAs that have contributed, singly or in 
combination, to the low number of MPAs established. The third article (III; 
Grip 2003) specifically examines the conflicts between marine nature 
conservation and fisheries management, in relation to the establishment of 
MPAs for both environmental and fishery purposes. Article III also, argues that 

                                           
1 Kattegat belongs to both HELCOM and OSPAR, Skagerrak to OSPAR, only. 
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Strategic Environmental Assessments (SEA) for programmes and plans (EU 
SEA Directive 2001/42/EC) (Dalal-Clayton and Sadler 2005) and 
Environmental Impact Assessments (EIAs) for projects (EU EIA Directive 
85/337/EEC) (Glasson et al. 2012) should be used in fisheries, as a complement 
to existing fisheries assessment and management tools. This would improve the 
information on the environmental effects of fishing in marine spatial planning 
and decision-making. 
 
Article IV, from the 1990s, summarizes the then current environmental 
problems in the Kattegat and Skagerrak and relate them to insufficiently 
considered large-scale environmental changes in these sea areas. The research 
programme “Large-scale environmental effects and ecological processes in the 
Skagerrak and Kattegat” showed that the input of nitrogen from the southern 
North Sea had caused significant large-scale environmental effects and changes 
of the marine ecosystems in Skagerrak and northern Kattegat. These changes 
needed to be considered and addressed in the marine spatial planning process for 
the use and protection of the two sea areas, and in the work of the regional 
commissions HELCOM and OSPAR. 
 
Detailed method descriptions are given in the respective articles (I–IV). 

Box 1. The words governance, management, interaction, cooperation, coordination, 
integration and coherence are words often used variously. Here they are used in the following 
meaning: 

 
� Governance: Is the establishment of policies and strategies, and continuous 

monitoring of their proper implementation by the members of the governing body of 
an organization;  

� Management: Is the function in organizations that coordinates the efforts of people to 
use available resources (e.g., legal and economic) to attain goals and objectives 
efficiently and effectively;  

� Interaction: A process in which two or more organizations, objects or events act upon 
one another to produce a new or stronger effect; 

� Cooperation: When organizations work or act together for a common purpose or 
benefit; 

� Coordination: A process in which organizations synchronize themselves to work 
together appropriately and successfully; 

� Integration: A process in which organizations combine or add parts of their work to 
create a unified whole. It is harder to achieve than coordination, since it demands 
changes in an organization´s structure; and 

� Coherence: A logical, orderly and consistent relation of different parts, for instance, 
in a strategy or policy addressed by several organizations. 
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4. Fundamental considerations in management of land and 
marine environments 
 
Two primary conditions distinguish land from water; the ecological differences 
between the marine and terrestrial environments and the jurisdictional 
differences in the management of these environments, including the requirement 
for effective laws and responsible authorities for environmental governance and 
management. 
 
4.1 Ecological differences between marine and terrestrial 
environments 
 
A comparison between the terrestrial and marine environment (II) shows that 
the organisms need very different abilities to survive in such different 
environments (Norse 1993). For example, gravity greatly affects land organisms 
while those in water are supported by the dense medium. Compared to aquatic 
organisms, large terrestrial plants and animals must have stronger physical 
structures and develop more supportive biological-structures to satisfy the needs 
for water and nutrient transport (Valiela 1995).  

 
The physical characteristics of the Sea also distinguish it from the terrestrial 
environment (Steele 1991a, b; Norse 1993). Over the course of their life cycle, 
many marine species utilize more than one habitat, and hence their activity can 
be highly variable in terms of abundance and predatory activity. Thus, even 
though the adults of a species may be top predators, its larvae and young stages 
can be small prey items. Aquatic food-web interactions and trophic cascades 
often show top-down control (Valiela 1995), whereas terrestrial biota is often 
more affected by small-scale physical perturbations and short-term alterations of 
conditions (Chase 2000). 

 
Biological oceanographers consider patterns in marine communities as due 
primarily to the physical characteristics of the water environment, with only a 
minor role for the pattern-generating capacities of biological systems. Terrestrial 
ecologists usually stress that the dynamics of populations and communities can 
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generate patterns in ecological systems that are independent of the physical 
environment (Steele et al. 1989). 

 
Although the Atmosphere and the Ocean are governed by similar dynamic 
forces, marine and terrestrial processes operate in different media, and at 
differing space and time scales. According to Steele et al. (1989) the most 
important consequence is that marine adaptations have evolved in conditions 
where the populations are closely dependent on physical features. Pelagic 
marine populations face ever changing physical habitats and are mobile and 
usually capable of rapid reproductive responses. Terrestrial populations often 
respond on much longer time scales, while dealing with atmospheric short-term 
variability (Steele et al. 1989; Carr et al. 2003; Stergiou and Browman 2005).  
 
Ecological theory and practice are important when trying to understand the 
various consequences of anthropogenic environmental disturbances for human 
society. In addition, the jurisdictional, governance and management 
characteristics of the Sea are different from the terrestrial environment, with 
several legal marine issues still unresolved, not least in the High Seas (I–II; 
Global Ocean Commission 2014; Houghton 2014).  
 
4.2 Jurisdictional differences between the management of 
marine and terrestrial environments  
 
The UN Convention on the Law of the Sea (UNCLOS) (Fig.1), adopted in 1982, 
and entered into force in 1994, is the “Constitution of the Sea”. UNCLOS is the 
international and national legal marine framework for issues regarding the 
sovereignty, rights and responsibilities of coastal countries, and therefore highly 
relevant when planning and managing the use of the marine environment and its 
resources (I–II; Jacobsson 2009). UNCLOS put great emphasis on the marine 
sector for the national development of coastal states, and the significance of the 
oceans and seas for the global overall environment.  

 
 
Boundaries at Sea 
Before UNCLOS, the lack of jurisdictional clarity was a reason why the 
planning and management of the marine environment was not given the same 
attention as the terrestrial environment (I). The territorial boundary of most 
coastal countries before UNCLOS was 3 or 4 nautical miles (Nm) from the so-
called baseline (Fig.1). Most of the sea areas belong to the High Seas. The rules 
of law that apply to different maritime activities were discussed at three UN 
Conferences on the Law of the Sea: (UNCLOS I 1958, UNCLOS II 1960 and 
UNCLOS III 1973–1982, respectively) (DSH 1988a; Joyner 2005).  
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Only when the Law of the Sea entered force in 1994, did the responsibilities of 
the coastal states and how they could manage their territorial seas, Exclusive 
Economic Zones (EEZs) and Continental Shelf areas, become clear (I–II; DSH 
1983; Jacobsson 2009). However, transposing commitments to international 
conventions into national laws takes time, and several countries have still not 
done this for UNCLOS. 
 

 
 

 Figure 1. Graphical representation of UNCLOS and the boundaries at Sea.  

 The Sea is jurisdictionally divided into Inner waters, the Territorial Sea (12 nautical mile (Nm) from 
 the baseline), a Contiguous Zone (a possible additional zone 24Nm from the baseline claimed by some 
 countries), the Exclusive Economic Zone (200 Nm from the baseline) and the High Seas (beyond the 
 EEZ). The Area is the seabed and ocean floor and subsoil thereof, beyond the limits of national 
 jurisdiction. It starts at the 200 Nm or at the end of the Continental Shelf, where the Continental Shelf 
 extends beyond the 200 Nm boundary. Before UNCLOS, the width of the Swedish territorial water was 
 4 Nm from the baseline, in accordance with the 1958 Convention on Law of the Sea and Contiguous 
 Zone (DSH 1983:1). Maritime boundaries delimiting various maritime zones, for example in semi-
 enclosed seas such as the Baltic Sea, are subject to special rules under UNCLOS. Source: NOAA 
 Coastal Services Centre. [1] 

International interest in the relationship between Mankind and the Sea has 
increased in recent years. The 2008 Oceans and the Law of the Sea report to the 
UN Secretary General widened the security concept related to the oceans to 
include issues such as threats to the marine environment and to humans 
(Jacobsson 2009). The UN Secretary General now reports annually on issues 
regarding ocean conservation and sustainable use of marine resources. In 
January 2012, the Secretary General launched the UN Ocean Compact “Five-
Year Action Agenda” (United Nations 2012) to improve the coordination and 
effectiveness of the work of the UN on the oceans and enhance the UN system´s 
capacity to support actions by governments in this field (I).  
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Property rights differ at Sea and on land  
On land, a property usually has clearly defined boundaries and there are several 
kinds of property owners – private, public, companies, organizations, etc.  At 
Sea, according to UNCLOS, the government is the only “property owner” that 
“owns” the resources and have the legal right and responsibility to give licenses, 
quotas and permissions connected with the use and protection of the Sea under 
national sovereignty and jurisdiction (II; Jacobsson 2009). In most countries, 
this responsibility starts at the coastline2, extends into the Territorial Sea and the 
EEZ and further onto the wider Continental shelf area, if present.  

 
Concerning property rights at Sea, it is common for coastal and especially 
fishing communities to invoke their traditional rights. Protests by local fishing 
communities against infringements of these rights are frequent and fervent, for 
instance, against restrictions on fishing in MPAs or wind parks (II–III; Graham 
2015). Nevertheless, the property rights at Sea belong to the state3 and it is the 
state that determines whether to observe traditional rights or not. The 
introduction of Individual Target Quota in fishery has been criticized for 
privatizing access to a common-pool resource for economic reasons. However, 
the state is the only “property owner” of sea resources according to UNCLOS 
and in the case of privatization, the state is integrated in the process of creating 
and maintaining property rights.  
 
The 1992 Rio Conference and UNCLOS 
The 1992 United Nations Conference on Environment and Development 
(UNCED) in Rio de Janeiro added a new theoretical overlay to the 1982 
UNCLOS (I; VanderZwaag 1996). The Rio Declaration on the Environment and 
Development set out 27 principles calling for new approaches to natural 
resource management. Several of these principles are relevant also for the 
management of ocean and coastal areas at the national, sub-regional, regional 
and global levels. Especially, Chapter 17 of the forty-chapter Agenda 21 has had 
great impact on marine management related to governments and international 
organizations (I–II). Also, the Conventions of Biological Diversity and Climate 
Change were adopted at the 1992 UNCED. 

 
                                           
2 Sweden is different. The Swedish marine territory inside the territorial boundary is divided into municipalities, 
making coastal waters out to the territorial boundary a municipal responsibility. In most countries the 
responsibility of the state begins at the shore line. Sweden is responsible for about 40% of the Baltic Sea marine 
area and is the largest riparian country in the Baltic Sea (DSH 1989b). The distribution of the Baltic Sea area on 
the other Baltic Sea states are approximately: Finland 16%, Russia 5%, Estonia 7%, Latvia 6%, Lithuania 3%, 
Poland 9%, Germany 8% and Denmark 6%. 
 
3 In Sweden, a private coastal land property can include water out to around 300 m from the shoreline according 
to the Act of the boundary to public water (Lagen om gräns mot allmänt vattenområde) (DSH 1983). 
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Today, UNCED means to improve and strengthen the marine governance 
framework:  
 

� for management of fish stocks;  
� for conservation of biodiversity; 
� for deep sea ecosystems; and  
� by raising the awareness of policy makers.  

 
This requires informing the fishing, shipping, mining, tourism and other 
industries and the public about the importance of protecting marine 
environments and preserving marine life (II–III).  
 
4.3 Emerging modern environmental governance and 
management  
 
In Sweden, the 1960s saw a change in the perception of environmental issues. 
The rapid societal development after the Second World War meant increased 
industrial, agricultural and municipal pollution, and that rivers were increasingly 
used for electric power generation and discharges of pollutants, which was 
fiercely debated (II; Carlberg and Grip 1982). It became evident that the society 
needed an effective and coordinated control of environmental issues, which 
were then scattered on many regulations, laws, authorities and small 
municipalities, each acting independently. The modern environmental 
movement started to grow and prepared the society for increased investment in 
environmental protection and conservation (Carlberg et al. 1984). In Sweden, 
this led to the appointment in 1960 of a Government Committee on 
Environmental Protection (1960 års Naturvårdsutredning). Its final report, 
Nature and Society (Naturen och samhället) (Carlberg and Grip 1982; Grip 
1992; Jordbruksdepartementet 1962) was the first of a series of studies of 
environmental issues, including nature conservation.  

 
Proposals from these investigations led to period of reform in Sweden and 
formed the basis for legislation that regulated environmental issues and set the 
standard for environmental governance and management in the country. 
Instruments were put in place for taking serious action against environmental 
pollution problems, first with focus on land, air, freshwaters and near coastal 
waters (II). Nature protection was replaced by nature conservation, initially with 
focus on terrestrial nature conservation needs (See Box 2). The government also 
allocated financial resources to the County Administrative Boards (CABs) and 
municipalities for the actions needed. The 1967 re-organization of the CABs 
meant that a new category of officials was employed and changed the internal 
management structure of the CABs. Also, the voices of several debaters and 
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scientists in Sweden contributed to increase awareness of the environmental 
problems in the country (Sörlin and Öckerman 2000; Sundström, 2003). 
 
Box 2. Basic instruments for environmental governance and management decided in the 1960s. 

 
The National Physical Planning (NPP) system has had great impact on the 
emergence and development of the modern environmental and nature 
conservation work in Sweden (Carlberg and Grip 1982). The large-scale 
planning system had its roots in the rapid economic and industrial expansion of 
the 1950s and 1960s, when municipalities had only poor and inadequate means 
for managing environmental problems, nature conservation and natural 
resources. The municipalities were too small to handle large industrial projects, 
which mostly had to be decided by the Government. The 1971 municipality 
reform merged 816 municipalities to 282. During the 1970s, the NPP system 
with its interplay between central, regional and local authorities, strengthened 
the cooperation between these bodies (Carlberg and Grip 1982; Grip 1992). 
National interests would ultimately be provided for in the context of local 
authority planning. This presupposed an interactive process between central 
government and local authorities. 
 
The NPP system of plans, and of land and water use regulations was a method to 
determine which demands on land and water resources and services were of vital 
national interest and to ensure that such interests were respected.   
 
Also, in the 1970s, the Ecology Committee of the Swedish Natural Science 
Research Council (Naturvetenskapliga forskningsrådet) established a working 
group, which proposed several important measures to strengthen the capacity of 
Swedish ecological science to help society manage its increasing environmental 

 
1964 A new Nature Conservation Act; 
1966          The National Physical Planning initiated 
1967 A new governmental organization for the environment, the Swedish 

Environmental Protection Board (SNV), with increased personnel 
and economic resources for environmental management;  

1967 The new governmental organization, The National Board of 
Physical Planning and Building;  

1967  Creation of new Nature Conservation Departments within the 
County Administrative Boards;   

1969           A new Environmental Protection Act; and  
1969  Creation of the National Franchising Board for Environmental 

Protection. 
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problems. This initiative resulted in economic support to two large research 
projects – Terrestrial Ecosystem Analysis (Lundholm 1971) and Dynamics and 
energy flows in the Baltic Ecosystem, with an ecosystem approach to the Baltic 
Problem (Jansson 1972).  
 
5. Marine physical planning – a tool for balancing different 
marine interests and a decision-support system  
 
According to Faludi (1973) “Planning is the application of scientific method –                         
however crude – to policy-making”. The approach to marine physical planning 
varies among countries. Policies on maritime transport, fisheries, marine 
pollution, coastal regions, etc., were originally developed separately with sector-
specific laws.  How to coordinate or combine these policies is poorly studied 
(Douvere and Ehler 2009).  
 
Physical planning comprises activities aimed at determining how land and water 
will be used in time and space. Usually the result leads to the formulation of 
some type of plan (I–II). Marine spatial planning is an instrument for 
coordinating and balancing competing uses of sea resources regarding their 
effects on the marine environment, its biodiversity and ecosystem services (I–
III; Crowder and Norse 2008). Internationally, marine spatial planning 
developed relatively early in Sweden (Carlberg and Grip 1982; Grip 1992), 
starting from the physical planning of land use (DSH 1985; DSH 1989a). The 
Swedish National Physical Planning system contributed actively to introduce 
marine spatial planning in the Swedish Planning and Building Act (Swedish 
Code of Statutes 1987:10). The need for MSP and related instruments was later 
stressed at the 1992 Rio Conference (I–II), which recommended MSP as a mean 
to achieve: sustainable development, sustainable use of coastal and marine 
resources and the protection of coastal and marine ecosystems and biodiversity 
under the expected climate change (Oliver et al. 2018). 
 
The Swedish approach to marine spatial planning for management of the 
environment and activities at sea (Carlberg and Grip 1982; Ackefors and Grip 
1995) has influenced the more recent development of marine and maritime 
spatial planning of HELCOM, OSPAR and the EU (I; HELCOM/VASAB, 
OSPAR, ICES 2012). An example is HELCOM recommendation 24/10 on 
Implementation of integrated marine and coastal management of human 
activities in the Baltic Sea Area.  
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5.1 Ecological principles in marine physical planning 
 
In 1972, the Swedish Parliament (SOU 1971: 75) introduced the concept of an 
ecological approach (ekologisk grundsyn) as the basis for the Swedish National 
physical planning system (Carlberg and Grip 1982). It was based on the 
principle that prior to decisions that cause an intrusion on the environment, the 
environmental effects of the decision, as well as the current environmental status 
of the affected land or water area should be known (Grip 1992).  
 
The concept ecological approach reflects that ecology is seen as setting limits to 
which human activities are acceptable to society. Natural conditions influence 
the basis for decisions and the importance attached to different assessments and 
documentations when decisions have to be made under uncertainty (Carlberg et 
al. 1984; Hilding-Rydevik 1986). Today, the concept has been subsumed under 
the ecosystem approach and ecosystem-based management (I–III; Browman et 
al. 2004; Crowder and Norse 2008) and other related instruments (Cicin-Sain 
and Belfiore 2005; Guerry et al. 2012).  
 
Since the beginning of the 2000s, the implementation of marine spatial planning 
and ocean zoning has become a crucial step in making ecosystem-based, sea use 
management a reality (I–II; Douvere 2008; Douvere and Ehler 2009). This idea 
was initially stimulated by international and national interests in developing 
marine protected areas. 

Ecology has long contributed to the handling of a variety of important societal 
issues such as: How does the marine environment with its species and habitats 
function? How can we find a sustainable relationship between humans and the 
natural environment and its ecological services (Flannery and Ellis 2016)? 
Recently, ecological principles for MSP were identified, based on a synthesis of 
previously suggested and/or operationalized principles. This has happened along 
with recommendations from a group of twenty ecologists and marine scientists 
with diverse backgrounds and perspectives on MSP (Foley et al. 2010).  
 
When applied in concert with social, economic, and governance principles, these 
ecological principles can inform the designation, the location of ocean uses and 
the management of activities in the ocean. This to maintain or restore healthy 
ecosystems, allow delivery of marine ecosystem services, and ensure sustainable 
economic and social benefits. In the future, natural science and social sciences 
need to be better coordinated to improve compliance with the increasing needs 
(Foley et al. 2010; Gall and Rodwell 2016). The primary instrument for making 
this coordination possible is marine spatial planning or tools related to MSP (I–
III). 
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6. Outline of main findings and discussion 
 
This chapter describes and discusses the main findings of Articles I–IV.  
 
6.1 International marine environmental governance and 
management 
 
International marine environmental governance and management, especially in 
shared seas, depends on well-functioning and efficient global and regional 
organizations in support of governments. Article I discusses how international 
ocean governance and management through programmes and organizations 
relevant to oceans and seas can be improved in terms of efficiency, coordination 
and cross-sectoral integration. The article is based on practical work in Sweden 
and in international organizations.  
 
Most global and regional marine cooperation through institutional and legal 
frameworks is regulated by intergovernmental agreements, frequently in the 
form of international conventions (I). The UN Convention on Law of the Sea 
(UNCLOS) is the comprehensive global instrument that provides the 
overarching policy framework for the many global and regional marine research, 
observation and management programmes. It should be noted that many 
intergovernmental agreements, even those formally legally binding ones, are full 
of deficiencies, and lack agreement on enforcement procedures and firm targets 
and timetables for their achievements. This makes it difficult to confront 
problems, if some countries ignore their responsibilities, as they often do in the 
name of national sovereignty (I; Keskes 1997). Also, many global and regional 
programmes in the UN system suffer from financial shortage. 
 
Early ocean-related programmes were focussed on the natural sciences. 
Although some of the major global programmes include social, economic and 
cultural aspects, several lacks a genuine intersectoral approach, not least marine 
nature conservation and fishery programmes (II–III; Grip 2003). Such an 
approach is needed to effectively coordinate and sustainably use and manage 
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marine resources. Regional programmes on enclosed and semi-enclosed seas 
have been more successful, because the links between marine sectors and socio-
economic activities on land were apparent from the outset (I). This 
regionalization of global programmes – the implementation of global 
programmes through regional conventions – can more easily consider the 
regional specificities, capabilities and agreed priorities (Keskes 1997).  
 
Governance incorporates the influence of private and commercial stakeholders, 
Non-Governmental Organizations (NGOs), etc. Following UNCLOS, the state 
has the legal right and power to determine the use of marine resources in 
territorial and EEZ waters (I–II). However, in the High Seas, beyond the 
jurisdiction of any nation, resources are not ‘owned’ by any single nation. They 
are common, shared resources, but there is no common responsibility to take 
care of them. This is the “tragedy of the commons” (Boesch 1999).  
 
A change may be on the way. In 2015, the United Nations General Assembly 
adopted Resolution 69/292 on the Development of an international legally 
binding instrument under the United Nations Convention on the Law of the Sea 
(I). In 2016, a Preparatory Committee was established, and at the end of 2017 
the Committee reported to the Assembly on its progress. In the second half of 
2018, a UN Assembly conference will be held to discuss a legally binding 
instrument for the High Seas under UNCLOS (Laffoley and Freestone 2017; 
Wright et al. 2018). 
  
Lack of a coherent marine policy 
Most coastal countries lack a single coherent policy or set of coherent policies to 
manage the interacting and sometimes conflicting activities and interests in the 
marine environment encompassing, e.g., fishing and aquaculture, exploitation of 
offshore resources, transport, defence, energy production, coastal development, 
environmental pollution and nature conservation (I). Often, there is an inability 
to see and understand the values of ecosystem goods and services. What exists is 
a complex web of interacting and overlapping policies that leave significant 
problems unaddressed. Experience tells us that it is easier to manage the Sea in 
ways that will minimize or prevent the undesirable, than to introduce 
management systems that contribute to progress towards the desirable.   
 
Policies on maritime transport, fisheries, marine pollution, coastal regions, etc., 
were originally developed separately with sector-specific laws, and so far, few 
have examined how to coordinate or combine these policies. However, 
integrative steps have been taken, such as the EU Integrated Maritime Policy 
(COM (2009) 540) and the Commission's Blue Growth strategy – opportunities 
for marine and maritime sustainable growth (I). Such maritime policy 
development was requested by many countries at the 2012 UNCED – a “Blue 
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economy process”. This is reflected in the prominence given to oceans and seas 
in the UN five-year Action Agenda 2012–2016 (I; UNEP 2012).  
 
The 2012 review of the Rio Principles (II; Dodds et al. 2012) showed that while 
many of them have been transposed into international laws or national 
instruments, they have not necessarily filtered down into meaningful action in 
practice. Without full compliance and enforcement mechanisms, there is little to 
ensure that States comply with the objectives and aspirations of the principles. 
While the precautionary principle has been rather widely accepted, the legal 
implementation of various forms of community-based management or local 
governance over marine resources has, according to the review, so far been 
slow. One likely reason is that in most countries the power of management of 
the Sea belongs to the state, and transfer of power often meets resistance.  
 
Hesitant approach to HELCOM and OSPAR  
Measures against pollution and other threats to the marine environment, as well 
as use and conservation of its natural resources and biodiversity are more 
efficient if several countries work together, rather than each country is acting on 
its own (Abbott and Snidal 1998). Therefore, protection and conservation of the 
marine environment requires international cooperation through regional marine 
commissions such as HELCOM and OSPAR (I). Sweden was an active 
contracting party from the start of these commissions, in particular to HELCOM 
(IV). 
 
The enlargement of the EU, with Sweden a member from 1995, meant greater 
focus on the marine work of the EU and its development of a marine strategy. 
Work in the regional marine conventions was no longer considered as effective 
as the work of the EU (I). In a 2004 internal paper, the Swedish Environmental 
Protection Agency (SEPA) proposed that the international marine work should 
give priority to the EU. Work in HELCOM and OSPAR was no longer seen as 
of major weight in harmonizing national legislation and SEPA would no longer 
assume lead country roles in the regional marine commissions 
(Naturvårdsverket 2004). In the Heads of Delegations of HELCOM and OSPAR 
the Swedish government lowered its ambitions. 
 
Instead, science became a primary driver of the international environmental 
work in the Baltic Sea, Kattegat and Skagerrak. The Swedish programme 
“Marine research on eutrophication” (1999–2006) aimed at creating a scientific 
basis for the work of HELCOM, by developing a user-friendly decision support 
system named Nest (Wulff et al. 2007). While managed by Swedish scientists, 
the programme was carried out in cooperation with the Baltic Sea scientific 
community and representatives of relevant HELCOM working groups. It was a 
Swedish contribution to making the international work on marine environmental 
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protection more efficient. Initially, the programme was not well received by 
HELCOM and its Contracting Parties, and it was the scientific community that 
introduced the programme to HELCOM, not the Swedish Government’s 
representative to the Commission. Only after prolonged discussions was the 
programme accepted and later respected. With time, it proved to be an important 
support for the work of the Commission, e.g., for the HELCOM Baltic Sea 
Action Plan 2007, and its year 2013 revision.  
 
Following the Bremen Declaration from the joint HELCOM and OSPAR 
Ministerial Meeting in Bremen 2003, cooperation and coordination by the EU 
with other international bodies and regional seas conventions became 
increasingly important (I; HELCOM 2003).  The roles of HELCOM and 
OSPAR were strengthened. Today, work is continuous on coordination and 
harmonization, for example, of HELCOM recommendations and OSPAR 
decisions with EU’s marine-related directives, especially the Marine Strategy 
Framework Directive, and the Birds and Habitats Directives (I). 
 
                            

                                    
                                                      
6.2 Marine nature conservation and establishing marine 
protected areas 
 

Article II is based on studies of Sweden´s fourteen coastal CABs and relevant 
responsible central agencies. The article examines why the establishment of 
MPAs for environmental purposes in Sweden and globally lags far behind the 
establishment of TPAs, both in number and areal coverage (see Fig. 2 and 3) 
(Agardy et al. 2003). Nearly all MPAs are small, few of them have the high 
levels of protection, and many are not properly enforced. MPAs are an important 
management instrument for marine nature conservation and come in different 
categories (II; Dudley 2006). National parks and nature reserves have the 
strongest protection but, in most countries, they are not strictly protected as in 
New Zealand. Usually, national parks and nature reserves are protected with 
certain restrictions for other uses. The establishment of MPAs has been subject 
to increasing policy attention in recent years, due to increased human pressure 
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on the marine environment. Marine scientists have argued for creating bigger 
MPAs (II–III; Heffernan 2018; Gies 2018; see table 1, page 27).  

The purpose of marine protected areas, especially national parks and reserves 
can vary from scientific research, education, recreation and tourism to the 
protection and preservation of ecosystems in oceans and seas. The latter with 
focus on limiting human-caused damage to marine ecosystems, restoring 
damaged marine ecosystems and preserving vulnerable marine species (Ray and 
McCormick-Ray 2014).  

The different approaches to conservation of marine and terrestrial areas reflect 
both ecosystem differences and differences in historical perceptions and legal 
regulatory frameworks (II). The principles for creating MPAs can be very 
different from those of TPAs. Different milieus must be considered – the various 
bottom substrates, the free water volume and the water surface (II). In addition, 
marine populations, communities and ecosystems differ from those of the 
terrestrial environment in their great openness, requiring different design criteria 
for MPAs (Carr et al. 2003; SwAM 2013).  

TPAs have a much longer history than MPAs and many lessons learned can be 
applied to MPAs (II). Although MPAs will require different designs than TPAs, 
the motivations for creating them are similar and may include maintaining 
essential ecological processes, preserving biological diversity, ensuring the 
sustainable use of species and provision of ecosystem services, and protecting 
cultural heritage sites (Worm et al. 2006). Each nation establishes MPAs in 
accordance with international conventions and agreements and with its own laws 
(II) – which differ greatly between countries depending of the type of protected 
area established.  

 
Figure 2. Time-course of cumulative growth in number of established terrestrial (gray) and marine 
(black) nature reserves in Sweden 1968–2015. Note the different scales of y-axes. Source: Statistics 
Sweden and the SNV Yearbook (1967–1979) [II]. (In April 2018, 71 MNRs were registered at SwAM). 
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Figure 3. Cumulative growth in number of reported terrestrial (gray) and marine (black) protected 
areas at globally, 1960–2013. Note the different scales of y-axes. Since the World Database on 
Protected Areas (WDPA) underwent a major update in 2014 the new data are no longer compatible 
with the earlier compilation (Juffe-Bignoli et al. 2014).  Source: IUCN and UNEP-WCMC 2013. The 
World Database on Protected Areas. Cambridge, UK [II]. 
 
Scientific marine conservation has become an essential instrument for the 
protection of species, habitats, and other ecosystem components of the Sea and 
for sustainable use of marine resources (GESAMP 2001; Grimes 2012). Clear 
goals and objectives at all stages of the design process are important for 
improved communication of realistic expectations to stakeholder groups. The 
use of science to guide the size and design of MPAs and to provide monitoring 
strategies that assess success at scientific, social, and economic levels is also an 
essential aspect of the establishing process (II; Lundquist and Granek 2005). 
 
International agreements, such as the CBD, had a deadline of 2012 to create a 
network of worldwide MPAs in national waters and the High Seas. In 
accordance with the Bremen Declaration 2003, the regional marine commissions 
HELCOM for the Baltic Sea and OSPAR for the North-East Atlantic have 
established a joint network of MPAs that should be ecologically coherent, in line 
with the EU Natura 2000 network (HELCOM 2003). Today, most HELCOM 
and OSPAR MPAs are also protected under the EU´s Birds and Habitat 
Directives as Natura 2000 sites (II). The nature conservation work of the 
commissions has exerted pressure on their contracting parties to designate and 
establish more MPAs. However, to formally protect designated HELCOM and 
OSPAR MPAs each country needs to legally protect these areas nationally, e.g., 
as marine nature reserves or similar.   
 
It is sometimes claimed that MPAs are ineffective protection instruments (II–
III; Game et al. 2009; Benneta and Deardenc 2014; Pendelton et al. 2017). 
However, recent research shows that MPAs really can be protective and are 
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helping to replenish marine areas where the environment has been damaged.  
(Fogarty and Murawski 2004: Edgar et al. 2014; Halpern 2014). Also, recent 
research shows that the degradation of the oceans and seas may lead to negative, 
long-term livelihood, biodiversity and economic effects on marginalized coastal 
populations (Halpern et al. 2008). Preliminary research even indicates that the 
establishment of local MPAs may have a positive effect on childhood health of 
impoverished local coastal populations. The further distance from a MPA a child 
live, the greater was the risk of becoming stunted (Fisher et al. 2017).  
 
In the High Seas (see Fig. 1), the use of MPAs as an instrument for protecting 
marine living resources has yet to be incorporated formally into international 
law, to guide effective establishment and implementation (Baker et al. 2001; 
Houghton 2014: Anonomous 2018). The Regional Seas Conventions can 
designate MPAs in the High Seas, but such areas still lack legal protection (See 
page 16, UN Resolution 69/292). An example of designating MPAs in the High 
Seas is the agreement between the North-East Atlantic Fishery Commission 
(NEAFC) and the OSPAR Commission on collective management of six High 
Seas Marine Protected Areas in the North East Atlantic (I).  
 
Constraints in marine conservation 
Many constraints and conflicts, involving national internal resistance and global 
influences, are commonly associated with the establishment and management of 
MPAs in Sweden and elsewhere. In our study we have reported some causes of 
such constraints and conflicts that have contributed, singly or in combination, to 
the low rates of MPA establishment and hence slow numerical increase (II–III). 
 
Ecological arguments are almost always used in conservation conflicts, and 
according to Redpath and Sutherland (2015) we need to understand what 
impacts our activities have on species and ecosystems (II–III). This requires 
better communication to raise awareness and develop management policies. 
Recently, improved expert knowledge and communication have raised public 
awareness, and helped to develop effective conservation policies (II). This was 
made possible by making the underwater environment technically and 
practically more accessible than before to both scientists and the public. These 
measures, together with the 2010 CBD target that 10% of coastal and marine 
areas should be protected by 2020, have contributed to the recent increase in the 
establishment of MPAs in Sweden, as well as globally (Figs. 2 and 3).  
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6.3 Marine nature conservation and fishery   
 
Articles III examines why the often-conflicting interests between fishery and 
marine nature conservation is a management problem all over the world. These 
management conflicts are the same today (III) as reported at the beginning of 
the 2000s (Grip 2003; Johannesen and Lassen 2014). Article III also argues that 
Strategic Environmental Assessment (SEA) for plans and programmes and 
Environmental Impact Assessment (EIA) for projects should be used in fisheries 
management as a complement to existing assessment and management tools.  
 
MPAs for nature conservation and fishery purposes  
Incorporating scientific information into policy-making is challenging, not least 
regarding fisheries. Despite the documented benefits of strict marine nature 
reserves, criticisms are raised about their limitations and purported contributions 
to fisheries management (Commonwealth of Australia 2003; Gell and Roberts 
2003; Pendelton et al. 2017). The background is depleted fish stocks and 
continued decline in marine fishery resources. The benefits of “no-take” MPAs 
have been described as a potential fishery management tool, as well as a tool for 
conserving biodiversity, protecting (coastal) ecosystem integrity, etc. (III; NRC 
2001). In fact, marine protected areas were first introduced to manage fisheries, 
but are today more commonly seen as nature conservation tools (Hoageland et 
al. 2001). 
 
A fishery management tool is one that sustains or increases through time the 
yield of a fish stock, or several sympatric stocks of an ecosystem. If no-take 
MPAs are to be considered as a management tool, then that goal or objective, 
sustained or increased yield, needs to be clearly stated and distinguished from 
other objectives (III). Also, it should be noted that depending on their mobility, 
not all fish species are likely to benefit from creation of these no-take zones 
(Lester et al. 2009). Fish stocks that are primarily pelagic or highly mobile 
species, have movement patterns that make them unlikely to benefit from no-
take MPAs (Habtes 2014).  
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Regarding the effectiveness of MPAs for both nature conservation and fishery 
purposes, Pendelton et al. (2017) have argued that “although the literature 
provides significant evidence of the ecological effects of MPAs within their 
boundaries, much remains to be learned about the ecological and social effects 
of MPAs on regional and seascape scales (Duineveld et al. 2007). Key to 
improving the effectiveness of MPAs, and ensuring that they achieve desired 
outcomes, will be better monitoring that includes ecological and social data 
collected inside and outside of MPAs” (II; Pendelton et al. 2017).  

MPAs at international level 
Marine protected areas for environmental purposes and no-take MPAs for 
fishery purposes, have been one of blue ecology´s most widely embraced 
concepts of the past 15 years (UNEP 2012, United Nations 2012). A current 
trend in establishing MPAs is to create bigger, even very big MPAs (Table 1). 
The background to this trend is to meet the CBD target on 10% ocean protection 
by 2020. However, doubts have been raised upon the capacity of countries to 
effectively protect and manage these large, often far off located areas (Gies 
2018; Sala et al. 2018).   
 
Table 1. The six largest MPAs, globally in 2012. (Source: Wood et al. 2008)  

Country  Name              Established year    Water area 
Australia   Great Barrier Reef        1975/1979    345 400 km2 

Ecuador   Galapagos         1996      133 000 km2 

Australia   Macquarie, Tasmanien     1999      162 000 km2 

USA     Papahanaumokuakea, Hawaii   2006      360 000 km2 

Kiribati   Phoenix Island (PIPA), Pacific Ocean 2008      408 250 km2 

United Kingdom Chagos MPA, Indian Ocean    2010      545 000 km2 

Total area                                      1 953 650 km2 

After 2012, the Cook Islands, associated with New Zealand, has created a 1 million km2 marine park 
encompassing roughly half of the country’s Exclusive Economic Zone, and the French territory of 
New Caledonia a 1.4 million km2 multiple-use MPA. In October 2016, the Commission for the 
Conservation of Marine Living Resources (CCAMLR) reached consensus on a New Zealand/United 
States proposal to establish a large marine protected area in the Ross Sea region of Antarctica. The 
Agreement entered into force on December 1, 2017. The Ross Sea region MPA covers 1.55 million 
km2, with no fishing permitted in 1.12 million km2, or 72%. It is currently the world’s largest MPA 
(Hallett 2016). [II].  
 
6.3.1 Management aspects 
In the future management of conflicts between marine conservation and fisheries 
particularly three aspects are essential to consider (III): 
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Marine Spatial Planning   
Future sustainable management of fisheries resources is, alongside sectoral 
fishery laws, a matter of planning and management processes, involving the 
stock size. To achieve a balanced weighing of fishery and conservation interests 
in a marine area, the relevant fishery and nature conservation goals must be 
clearly identified (III; United Nations 2002; Carneiro 2013). The appropriate 
instrument for such coordination and to mitigate conflicts is marine spatial 
planning and related tools such as ecosystem-based management (I; Douvere 
and Ehler 2009; Guerry et al. 2012) that involves all relevant stakeholders in the 
planning and decision-making processes.  
 
Strategic Environmental Assessment and Environmental Impact Assessment 
for fisheries 
SEA for programmes and plans, and EIA for projects are commonly used tools 
for most activities but have, so far, not been used in capture fisheries although 
the issue has been addressed (Brown and Hjerp 2006). The diversity of fisheries 
and their environmental effects are a particular strong argument for introduction 
of situation specific SEA and EIA in certain fisheries. Article III recommends 
that SEA and EIA should be developed as complements to existing fisheries 
assessment and management tools, with focus on the environmental effects of 
relevant fisheries (CONSSO 2006). SEA and EIA would provide improved 
information of the environmental effects of fisheries, for instance, SEA on 
strategic fishery plans for industrial fishing, and EIA on certain fisheries, e.g., 
effects on birds from gillnet and long line fishing.  Improved information on the 
environmental effects of fisheries would be supportive to and improve marine 
spatial planning and decision-making processes dealing with conflicts between 
marine nature conservation and fisheries.  
 
When the Swedish Fisheries Act was amended in 1994 the term EIA was used. 
In 1998, when the Environmental Code was introduced, the term was replaced, 
by the concept of analysis. From the preparatory work to the Environmental 
Code it appears that the use of EIA was discussed within the fisheries, but it was 
considered that a fisheries EIA was not the same as an EIA under the 
Environmental Code, why the term was replaced by analysis. 
 
The EU Directive on EIA (Directive 85/337/EEC as amended 1997, 2003 and 
2009) is aimed at activities that are more site-oriented than fisheries. Annex II to 
the Directive mentions activities like fisheries, for example, agriculture and 
forestry. Therefore, depending on which fisheries are involved, EIA should, with 
some complements, be applicable to also fishing. 
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Management of MPAs under different laws 
MPAs can be used for management of both fisheries and nature conservation. 
However, management of MPAs for nature conservation purposes under 
environmental law and for fishery purposes (no-take MPAs) under fishery law 
should be kept separated (II–III). When the two interests coincide in an MPA 
established for environmental purposes, the fishery should be dealt with just as 
other activities under the environmental or conservation law. A threat to what 
you want to protect, needs to be regulated and enforced through environmental 
or conservation laws, independent of what activity causes the threat (II–III; 
Heffernan 2018). The establishment of a no-take MPAs rarely create conflicts 
with nature conservation interests.  
    

                                                          
 
6.4 Marine pollution loading – management initiatives  
 
In Sweden, regulation of marine environmental pollution loads (contaminants 
and pollutants) began in the early 1980s, as a major concern for the responsible 
agencies and regional marine commissions (I). This was partly a response to the 
ecological approach and implementation of environmental concerns in the NPP 
system (Carlberg and Grip 1982; Grip 1992). Freshwater problems, like those 
that had been addressed in the 1950s–1970s, now turned up in the marine 
environment (Dybern and Fonselius 1981; MDN 1982). Oxygen deficiency in 
the bottom waters of Kattegat (IV) and the Baltic Sea (Wulff et al. 2001a, b), 
and the reproductive problems of seals (Halichoerus grypus, Phoca vitulina) and 
white-tailed eagles (Haliaetus albicilla) drew attention to the environmental 
conditions in these sea areas, and responsible authorities were required to take 
mitigative actions (IV; Elmgren 1989; Blomqvist et al. 1992). Initially, the 
freshwater management approach was applied to the marine pollution problems 
(Rosenberg et al. 1988; Corell 1998; Smith et al. 1999).  
 
At the end of the 1980s and the beginning of the 1990s, several marine action 
and research programmes were initiated in Sweden to improve the knowledge 
and understanding of the function of marine environmental processes. These 
initiatives were taken to provide the sectoral environmental planning, as well as 
the marine spatial planning and decision-making process, with improved 



   

31 
 

scientific background information and data on the effects of marine pollution on 
marine life and marine activities. 
 
6.4.1 From local coastal to open sea studies 
 
Until the1980s, most marine environmental studies in Sweden concentrated on 
coastal areas receiving local pollutant inputs, while the effect on the open sea 
had not garnered the same interest. Large-scale effects of pollution from open 
seas around Sweden had, however, become apparent and required environmental 
management action (Wulff et al. 1990; Rosenberg et al. 1991). Interdisciplinary 
efforts on an international level were needed to understand and remedy these 
effects. In 1989, the SNV therefore initiated two new marine research 
programmes on large-scale environmental changes in the Kattegat–Skagerrak 
seas (Rosenberg et al. 1991) and in the Baltic Sea (Wulff et al. 1990). The 
objective of these programmes was to strengthen the scientific basis for 
international negotiations on the protection of the marine environments of the 
HELCOM and OSPAR sea areas, and for mitigative actions at national level. 
 
 
Article IV, from the beginning of the 1990s, is a quality assessment of how the 
marine environments of Skagerrak and Kattegat were affected by input of 
nutrients from the southern North Sea. The article is mainly based on results 
obtained within the framework of the Swedish multidisciplinary research 
programme “Large-scale environmental effects and ecological processes in the 
Skagerrak–Kattegat”. The research included both basic and applied research. 
The applied research was focused on answering questions on what mitigative 
actions were needed, to provide a scientific basis for marine spatial planning.  A 
corresponding programme was implemented for the Baltic Sea (Wulff et al. 
1990).  
 
The prevalence of anoxic bottom water, the near-extermination of Baltic seals 
and toxic phytoplankton blooms in Kattegat and Skagerrak were all phenomena 
governed by large-scale environmental processes (IV; Wulff et al. 2001a).   
 
The understanding of the factors controlling large-scale processes was limited at 
that time. The research programme (IV) found that the large-scale 
environmental effects arose because of a complex interplay between loading of 
pollutants from all the surrounding countries and bio/geochemical, hydrological 
and ecological factors in the Kattegat–Skagerrak seas, and in the more open 
Baltic Sea. The programme also reported that the input of nitrogen from the 
southern North Sea had caused significant large-scale environmental changes 
and effects on the marine ecosystems in Skagerrak and northern Kattegat. Both 
nitrogen and phosphorus concentrations had increased significantly in Kattegat 
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and eastern Skagerrak. Experimental studies indicated that nitrogen was the 
limiting nutrient for primary production during most seasons in most of the 
Kattegat–Skagerrak area (IV). The need to continue to reduce discharges of 
eutrophicating substances was emphasized.  
 
Furthermore, the Kattegat–Skagerrak programme showed high concentrations of 
organic pollutants in sediments, with the coastal zone apparently acting as a trap 
for hazardous pollutants (IV; Rosenberg et al. 1997). The coastal zone 
sediments were considered a potential environmental problem, requiring 
continued environmental monitoring and reduction of inputs of hazardous 
chemicals. Marine resources, such as fish for human consumption, were also 
compromised by high levels of toxic substances, overfishing and oxygen 
deficiency. However, human consumption of locally caught fish was not 
considered a health risk. 
 
The eutrophication problems were similar in the Baltic Sea, despite measures 
taken by individual countries and internationally through the regional marine 
commissions HELCOM and OSPAR. The decrease in nutrient input achieved 
had not been sufficient for the marine environment to improve. The programme 
on “Large-scale environmental effects and ecological processes in the Baltic 
Sea” showed that both nitrogen and phosphorus are relevant limiting nutrients 
for primary production (Wulff et al. 2001a, b). However, much of the 
management focus had been on phosphorus, even though nitrogen was the 
primary limiting nutrient in most coastal and marine waters (e.g., Howarth and 
Marino 2006).  
 
The present Kattegat and Skagerrak environments  
Skagerrak belongs to the OSPAR convention area, Kattegat to both the OSPAR 
and HELCOM areas. The EU Marine Strategy Framework Directive requires 
Good Environmental Status to be reached by 2020, and HELCOM’s Baltic Sea 
Action Plan for the Kattegat sets the same target for 2021 (SMHI 2012). It 
remains to be seen if this can be achieved.  
 
The fishing pressure in the two sea areas is high to moderate but varies with the 
species fished and the kind of fishery. Overfishing on offshore stocks has 
changed the structure of many marine ecosystems and promoted accumulation 
of the algal biomass. Today, detrimental effects of overfishing on offshore food 
webs are spreading to coastal ecosystems, lowering near-shore water quality and 
causing habitat loss. Overfishing of cod and other large predatory fish in the 
North Sea has likely contributed to the recent decrease in distribution of Zostera 
(eelgrass) meadows along the Swedish west coast (Baden et al. 2012). 
Mitigation measures have been initiated (SwAM 2016). 
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The eutrophication problem along the Swedish west coast is not as severe as in 
the Baltic proper. The eutrophication status of Kattegat is characterized as 
problematic, while Skagerrak is considered a non-problem area (Skogen et al. 
2014). Still, there are areas with eutrophication symptoms in the inner coastal 
waters of Kattegat and Skagerrak, especially where the load of nutrients from 
land is high and the water exchange limited. The environmental situation on the 
Swedish west coast is in many respects better than in the Baltic Sea (Skogen et 
al. 2014). However, the high concentrations of organic compounds, e.g., TBT 
from boat bottom paints in sediments from shipping lanes and ports (Nordberg 
et al. 2012) are very serious problems. 
 
The present Baltic Sea environment  
The Baltic Sea is subject to numerous pressures and environmental risks from 
human society, e.g., eutrophication, oil discharges, chemical pollution, 
antifouling compounds, overfishing, alien species, underwater noise and coastal 
developments (Backer et al. 2010). Despite years of substantial efforts by the 
regional commissions through their Contracting parties, it is still unlikely that 
the regionally agreed environmental objectives “Good Environmental Status” 
will be reached, either by 2020 (the EU Marine Strategy Framework Directive 
target date) or 2021 (target of HELCOM Baltic Sea Action Plan) (Andersen et 
al. 2015; Fleming-Lehtinen et al. 2015; Gilek et al. 2016).  
 
According to Gilek et al. (2016), this may depend on “difficulties to establish 
adequate regional cross-sectoral collaboration among Baltic Sea policy  
actors due to existing institutional structures and procedures” and “the 
uncertainties, ambiguities and complexities involved in perceiving, 
understanding and assessing different types of risks and problems, as well as 
how these risk perceptions and science-based assessments interact with 
environmental management”.  
 
Despite deficiencies, the HELCOM and OSPAR commissions with their 
different working groups and committees have the potential to make a 
difference. This requires a close cooperation with the Baltic Sea, Kattegat and 
Skagerrak scientific communities, preferably acting together. Success in 
mitigating the pollution problems depends on the scientific community and all 
contracting parties and members (Governments) of the regional commissions 
agreeing on what measures should be taken and where to implement them. Such 
coordination between all different actors needs to be enforced. However, 
international agreements and decisions are not always followed by member 
states and making it difficult to tackle problems in an efficient manner (I; 
Keskes 1997; Hassler 2017).  
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7. Findings in essence 
 
Coastal and marine environments are under increasing human pressure due to 
inadequate management schemes (Halpern et al. 2015). Future environmental 
changes will likely increase the pressure. Future marine environmental 
governance and management therefore needs international cooperation through 
well-functioning multilateral organizations, within and outside the United 
Nations system, as well as efficient national management structures and 
practices (I). In many countries current institutions and structures for 
coordination of national marine environmental policies are too fragmented, 
treating the problems as sectoral issues, preventing their efficient management 
(I). Current development strategies will likely increase the vulnerability of 
society and marine ecosystems to these problems (Van Lavieren et al. 2011). 
 
To preserve and protect marine habitats and species, marine nature conservation 
needs more attention, and more MPAs, especially MNRs, need to be established 
(II). To this end, the environmental and fishery authorities and related 
organizations need to better coordinate their different and often conflicting 
objectives (III; Grip 2003). Also, national and local governments need to raise 
the public awareness of the value of the marine environment. Focus should be 
on the need to preserve, protect from pollution and sustainably use coastal and 
marine resources (II–IV). In the High Seas, marine protection and nature 
conservation still needs adequate enforcement mechanisms under UNCLOS, as 
oulined by the UN Resolution 69/292 (I; Wright et al. 2018).  
  
It has become obvious that there is a need for a holistic and well-coordinated 
(preferably integrated) approach in marine governance and management to 
ensure the protection, conservation and sustainable use of marine ecosystems, 
their resources, biodiversity and services (I–IV). The primary decision support 
instrument needed for coordination between relevant agencies, organizations 
and the public, is MSP and tools supporting it (Douvere 2008; Carneiro 2013). 
However, MSP will only succeed if the needed interaction and coordination is 
enforced. The current sectoral management needs to become more inter-sectoral. 
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This implies consideration of ecosystem functions and services as well as all 
relevant socio-economic activities and the public in the physical planning and 
decision-making processes (Foley et al. 2010). This inter-sectoral collaboration 
and coordination is necessary if marine environmental governance and 
management, in Sweden and elsewhere, is to better comply with actions needed.  
 
Until today, marine environmental governance and management have brought 
certain improvements to the protection and preservation of the seas around 
Sweden, but these improvements have not been sufficient to suit the needs. 
 
 
 

 

 
 
 
 
 
8. Acronyms used 
 
CAB      County Administrative Board 
CBD      Convention on Biological Diversity 
CONSSO     Conference on North Sea Senior Officials 
DSH        Delegationen för samordning av havsresurs-verksamheten, 

       The   Swedish Marine Resources Commission 
EC        European Commission 
EEC        European Economic Commission                
EU        European Union 
EEZ        Exclusive Economic Zone 
EIA        Environmental Impact Assessment 
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FAO        Food and Agriculture Organization 
HELCOM    Helsinki Commission for the Helsinki Convention on the  

       Protection of the Marine Environment of the Baltic Sea  
       Area 

ICES      International Council for Exploration of the Sea 
IUCN      International Union for Conservation of Nature 
Nm        Nautical mile 
MNR      Marine Nature Reserve 
MPA      Marine Protected Area 
MSP        Marine Spatial Planning 
NFB        National Fishery Board 
NGO      Non-Governmental Organization 
NPP        National Physical Planning 
OSPARCOM  Joint secretariat of the Oslo and Paris conventions, from 

1992 the OSPAR convention 
OSPAR  The OSPAR Convention for the Protection of the Marine 

Environment of the North-East Atlantic 
PBL        Planning and Building Act 
SEA       Strategic Environmental Assessment 
SEPA       Swedish Environmental Protection Agency (from 1990) 
SNV  National Environmental Protection Board, Sweden (pre–

1990)  
SOU  Statens Offentliga Utredningar. Government Official 

Reports 
SwAM      Swedish Agency for Water Management 
TNR        Terrestrial Nature Reserve 
TPA        Terrestrial Protected Area 
UN        United Nations 
UNCED     United Nations Conference on the Environment and    

       Development 
UNCLOS     United Nations Convention on Law of the Sea 
UNEP–WCMC  United Nations Environment Program–World Conservation 

Monitoring Centre 
VASAB     Visions and strategies around the Baltic Sea 
WCPA      World Commission on Protected Areas 
WDPA      World Database on Protected Areas 
WWF      World Wildlife Fund 
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