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Executive Summary  

Policy Data Sources and Users  

The overarching headline target of the EU Biodiversity strategy (EC, 2011) is to òhalt the loss 

of biodiversity and ecosystem services by 2020, to restore ecosystems in so far as is feasible, 

and to step up the EU contribution to averting global biodiversity loss.ó Progress toward s the 

overarching objective has been limited.  The mid - term review of the Strategy (EC, 2015) 

found no overall progress to the overarching goal and no progress or insufficient progress 

toward all bar one of the main targets.   

Whereas achieving the targets  of the Biodiversity Strategy is an international commitment 

under the Convention on Biological Diversity, it is not a legal obligation for Member States 

under European Legislation, and the targets of the Strategy have been variously aligned with 

commitmen ts under several European policies and pieces of legislation, including the 

Habitats Directive (EC, 1992), the Common Agricultural Policy (CAP), and the Common 

Fisheries Policy (CFP). Success in achieving these targets is also dependent on a range of 

other  Directives that have developed over time and reflect a variety of environmental norms 

which may be categorised as ôPracticalõ, ôPopularõ or ôPureõ.  

Practical policies are largely aligned with natural resource management concepts (i.e. 

management of stock s to meet human ends) through the exploitation or stewardship of the 

natural environment and often relate to the systematic use of provisioning ecosystem 

services. Popular  norms are defined by their focus on cultural ecosystem services. This 

impact may be associated with non - use cultural ecosystem services or on direct use cultural 

services, where public goods are directly used by individuals without the intermediary of a 

specific economic sector (e.g. recreational fishing, swimming) and may be considered p opular 

as they relate to the public good rather than economic development of any particular specific 

sector. The Pure perspective is encapsulated by the slogan adopted by the US environmental 

movement of the early 1970s: òwe have met the enemy and he is us.ó  Policies which aim to 

minimise or eliminate human effects principally for the sake of the environment itself or for 

its ôintrinsic valueõ can be categorised as Pure. Figure 1 summarises some policies and 

directives relevant to the protection of aquatic  biodiversity and characterises their associated 

norms.  

Ideally, the Good Ecological Status of the Water Framework Directive (WFD) (EC, 2000) should 

be harmonised with the Good Environmental Status of the Marine Strategy Framework 

Directive (MSFD) (EC, 2008), which in turn should be equivalent to Favourable Con servation 

Status under the Habitats Directive. Further, if these directives are to be the means to 

achieving the ends of the EU Biodiversity Strategy, the process of compliance with these 

directives should also be harmonised with the goals of the strategy,  such that complying with 
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the environmental legislation would also involve reducing the levels of biodiversity loss 

incrementally toward the final goal of halting biodiversity loss by 2020.  

Policy/Directive/Regulation  Acronym  Year 

Common Agricultural Policy  CAP 1962  

Bathing Water Directive  BWD 1976  

Birds Directive  BD 1979  

Common Fisheries Policy  CFP 1983  

Urban Waste Water Treatment Directive  UWWTD 1991  

Nitrates Directive  ND 1991  

Habitats Directive  HD 1992  

Water Framework Directive  WFD 2000  

Marine Strategy Framework Directive  MSFD 2008  

Regulation on Invasive Alien Species  IAS 2014  

Figure 1:  List of the major EU directives and policies relevant to the biodiversity strategy in 

the EU and a normative categorisation.  

Data and information relevant to the goals of the EU Biodiversity Strategy may be generated 

by any of these directives and policies, which also have different spatial and temporal scales 

of implementation and fall under different directorates within the EU . Different groups of 

potential users of this information have differing data and information needs ( Figure 2). 

Scientists and technicians require detailed information, policy practitioners required reliable 

synthesised data with less detail, decision - makers require reliable robust data. Under 

ecosystem - based management (EBM), where public participation is consid ered to be an 

essential element, data must also be presented to the public or stakeholders in a format 

which is accessible to them and European and national governments have obligations under 

the directive establishing an Infrastructure for Spatial Informa tion in the European 

Community  (INSPIRE) as well as the Convention on Access to Information, Public Participation 

in Decision - making and Access to Justice in Environmental Matters  (Aarhus Convention, 

UNECE, 1998), to make environmental information publicly  available.  
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Figure 2: Idealised flow of data through different user groups -  Boffins, wonks, the public and 

politicians for implementation of ecosystem - based management  

Spatial Data Infrastructure for the EU Biodiversity Strategy  

A review of data and information systems relevant to the goals of the Biodiversity Strategy in 

the aquatic environment (freshwater and marine) identifies a vast array of Spatial Data 

Infrastructure relevant to implementation of the EU Biodiversity Strateg y. 

Marine  

For the marine environment, there is a range of spatial data infrastructure serving the 

scientific community both at the European scale (SeaDataNet, Copernicus, EMODnet) and at 

the global scale (e.g. TWAP, GOOS), which provide a large amount of data but are mainly 

directed specifically at scientific experts.  A range of other sites also provide policy - relevant 

information and data, these include data portals established by the Regional Seas 

Conventions such as OSPAR and HELCOM, as well as many ot her national initiatives and 

topic - specific portals in line with INSPIRE and the Aarhus convention, including the 

International Council for the Exploration of the Sea (I CES) spatial data website.  The Vessel 

Monitoring System (VMS) data, mandatorily collec ted under the CFP are, in general, not 

readily available for analysis. While the science community is largely well served with respect 

to data, and some policy portals do exist, general data relevant to biodiversity are scattered 

and an interested policy - maker or member of the public would have great difficulty in 

interpreting the vast array of spatial data and its relevance to the biodiversity strategy. There 

is a clear need to focus on geospatial data infrastructures and tailor them towards specific 

audie nces. The ICES popular advice portal provides a good example of how this kind of 

focused delivery can be achieved in that it delivers data at several different levels of 

aggregation catering to several different levels of expertise.  
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Freshwater  

There are  four major institutions concerned with supplying water - related data resources on 

EU environmental water policy, and these are the Directorate General for the Environment; the 

Joint Research Centre (JRC) Eurostat and the European Environment Agency (EEA), each of 

which maintains its own data or information pages (separately). The Water Information 

System for Europe provides a central point to link these sources together. The page consists 

of links to the DG Environment, the EEA and the JRC; of these primary  links, only those to the 

EEA are functional. However, any user with an interest in water quality but without 

specialisation in European environmental policy have great difficulty finding a suitable 

narrative thread to carry them through the site to the in formation they were seeking.  

Biodiversity  

In terms of biodiversity, there are several important resources at the European level that can 

support the analysis of biodiversity.  The Biodiversity Information System is designed as a 

centralised platform for co llating information on biodiversity and ecosystem services, as well 

as providing links to policies, data centres and assessments, many of which are on the EEA 

Biodiversity Data Centre or in the European Nature Information System. The major resource 

held by  the EEA is the Natura 2000 ecological site network.  

As for the marine environment -  these sites are aimed mainly towards scientists rather than 

the general public, so that professionals may be able to find relevant data, but interesting 

data and informatio n for the lay reader are not easy to find.  

Ecosystem Services  

The emerging focus on ecosystem services in European environmental policies (e.g., in the 

MSFD) may promote the incorporation of the values of nature into natural resource 

management decisions.  Yet, scientific understanding of the role of biodiversity in the supply 

of ecosystem services remains low (Mace et al., 2012). Scientists, therefore, have a role in 

elucidating these links through further research and effectively communicating their findi ngs 

to policy - makers and to the public. While the theory behind ecosystem services has been 

developing rapidly over the past decade, our ability to accurately map ecosystem services 

remains very limited.  

A major limitation of much of the ecosystem services  mapping at the European scale to date, 

under the Mapping and Assessment of Ecosystem Services  project, has been the difficulty in 

moving beyond the mapping of ecosystem processes relating to specific habitat types and 

listing of their associated services toward consideration of the demand side of ecosystem 

services, which requires data on human usage patterns. There are many possible approaches 

to the modelling of ecosystem services, including modelling approaches such as InVEST, 

ARIES and ESTIMAP. However, the modelling tools are still not capable of providing an 

integrated and overall picture of transboundary ecosystem services. Terrestrial, coastal and 

marine ecosystem services are still identified, monitored, analysed and mapped separately 

with an impor tant lack of integration.    
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In relation to the collaborative science applied to the dissemination of knowledge about 

ecosystems, the increasing use of mobile telephones and their associated cameras has 

resulted in an enormous number of geotagged photograp hs being posted on the web. There 

is great potential for development of methodologies to assess ecosystem services based on 

these ôbig dataõ.  

Indicators  

A suite of indicators has been selected to assess progress toward the goals of the Biodiversity 

Strategy, including indicators from the EEAõs Core Set of Indicators. Considerable efforts have 

been expended on developing indicators to assist with attaining Europeõs biodiversity targets 

through the Streamlining European Biodiversity Indicators (SEBI) initiat ive. The aim of the 

initiative was to develop a set of biodiversity indicators for Europe based on existing data and 

develop new indicators where necessary.   

The two most important indicators in the list are SEBI03 and SEBI05, conservation status of 

species and habitats, respectively, with each being relevant to four of the six biodiversity 

targets of the Biodiversity Strategy. SEBI03 the Conservation status of species of European 

Interest  covers the species listed in Annexes II, IV and V of the Habit ats Directive (i.e. species 

of European interest: these were selected for inclusion in the Directive as they were perceived 

to be under threat).  Species are categorised under the Habitats Directive into one of five 

categories of conservation status: favou rable, unfavourable inadequate, unfavourable bad, 

unknown or not assessed.  As the data are a direct product of the Habitats Directive, they 

reflect the status of its implementation rather than the status of biodiversity.  At present, the 

indicators do not  include data from the Birds Directive.  

Biodiversity or water indicators at European scale are purely informative for European policy -

makers and provide the base for comparison amongst Member States. Policy practitioners 

and policy - makers may not find the information provided by these indicators useful for their 

daily work at a national, regional or local scale.  

Recommendations  

Two major processes need to occur if European environmental policies are to be aligned with 

the goals of the Biodiversity Strategy (Figure 3): 

1 A process of policy reform needs to occur to ensure that the ôPracticalõ policies -  the CAP 

and the CFP -  which represent over 99% of EU bu dget for natural resource management, 

need to be aligned with the goals of achieving environmental quality under the ôPureõ 

norms of the WFD and the Habitats Directive.  

2 There is considerable evidence to suggest that, at the European - scale, public 

understa nding of the causes and consequences of biodiversity loss is limited (Potts et al., 

2016). The lack of public engagement with the concept of biodiversity and with the types 

of problems that are occurring within the environment may help explain the apparent  low 

priority, in terms of budget and progress toward environmental objectives, within the two 
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major ôPracticalõ policies. Aligning the ôPureõ with the ôPopularõ is therefore another major 

challenge to achieving the goals of the Biodiversity Strategy.  

 

Figure 3: Changes required for the alignment of European environmental and natural 

resource management laws and policies.  

Spatial Data Infrastructures (SDIs) have a crucial role to play in the integration of data and 

information to  facilitate and enable both policy reform and education. Overall, while there is a 

great abundance of relevant data which can or should contribute to the EU Biodiversity 

Strategy in the aquatic environment, and despite new initiatives to improve integratio n, the 

data tend to be very scattered, diffuse and inaccessible to the lay person as suggested by the 

number of unrelated portals devoted to different aspects of the environment.  In particular, 

policy data, though generally available, are not readily acce ssible, and centralised attempts to 

improve accessibility do not indicate that a great deal of effort is being taken in rendering the 

data more accessible (with the notable exceptions of VMS and Land Parcel Identification 

System (LPIS)). A similar situatio n exists for commercial shipping data.  Although some live 

Automatic Identification System (AIS) data are accessible publicly through commercial 

websites) and some countries provide AIS data for purchase, few datasets are available to 

analyse the pressures  caused by commercial shipping traffic at the Europe - wide level, with 

the main focus of AIS data being that of maritime safety, rather that environmental integrity.  

Collection of spatial data under the two major practical policies -  CAP and CFP -  is 

mandat ory.  In order to implement the CAP direct payments scheme, a LPIS is in use. 

Similarly, under the CFP, the reporting of the activities of all vessels over 15m in the form of 

VMS data is mandatory. These two policies have the largest direct impacts on the 

environment and on biodiversity. Yet, the vast data archives on the specific locations of 

environmental pressures contained in these databases and in the electronic logbook data 
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associated with the VMS data are held centrally at the European level and are not readily 

accessible for analysis.  

Overall, aquatic environmental policy data are not well aggregated. There is no online site 

that clearly illustrates compliance or non - compliance with a range of environmental 

legislation and suggests management measure s in an integrated way.  

The complex challenges of sustainable development and meeting environmental objectives 

are permanent. The linkages and interrelations between economic activities, environmental 

pressures and biodiversity and human welfare are compl ex. In order for SDIs to enable a 

better understanding and a more efficient analysis of the causes and consequences of 

biodiversity loss, they need to integrate data from multiple different sources.  

Fundamentally, there is no centralised, long - term SDI des igned to meet the needs of the EU 

Biodiversity Strategy (aquatic or otherwise) and the data are in many different locations. The 

AQUACROSS project, through its Information Platform, can provide this service for the short -

term and for a limited number of ca se studies. The fragmented policy landscape with its 

diverse norms and priorities remains a barrier to efficient delivery of environmental policy 

objectives.  

The establishment of a more integrated SDI may facilitate the analysis needed to support 

policy re form. However, these data requirements are not the same as those required to 

promote public understanding of biodiversity and its loss. Increasing public awareness and 

understanding require enhanced science communication and maps as powerful 

communication tools. There are choices to be made about the way information is displayed 

and disseminated and the level of complexity with which such information is communicated. 

The metrics and indicators that may concern a scientist, policy -  or decision - maker are not 

the same as those of the general public. In this regard, SDIs have a role to play in effective 

science communication.  

Priority recommendations for developing SDI to meet the needs of the EU Biodiversity 

Strategy are:  

1 Enable transparency in Members Stateõs achievements and failures in terms of 

environmental policy data.  

2 Make available the existing data on fisheries and agricultural pressures that are centrally 

held in the LPIS as part of the CAP and are gathered by VMS under CFP.  

3 Fund and maintain single lo ng - term spatial data infrastructure for European natural 

resource use laws and policies.  

4 Facilitate and encourage INSPIRE compliance.  
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1   Introduction  

1.1   Policy and Project Context     

This Deliverable is part of AQUACROSS Task 2.4 entitled òEnd- user needs to fulfil data and 

information systems policy requirements for the implementation of the EC  [European 

Commission]  Biodiversity Strategyó. The general aim of the deliverable is to provide an 

overview of the existing Spatial Data Infrastructure (SDI) that is in use to support Europeõs 

environmental legislation, which contributes to the European Biodiversity Strategy.  According 

to the projectõs description of work, the review is designed to provide guidance to the 

AQUACROSS project on the most suitable information systems, data, and indicators available 

to support the projectõs needs to òenhance the resilience and stop the loss of biodiversity of 

aquatic ecosystems as well as to  ensure the ongoing and future provision of aquatic 

ecosystem services ó and òadvancing the knowledge base and application of the ecosystem -

based management concept for aquatic ecosystems ó. More specifically, this report is 

designed to inform the production  of the AQUACROSS WP6 Information Platform led by IOC -

UNESCO; the purpose of which is to:  

1 Provide project partners with a tool and data repository to support the implementation of 

the project.  

2 Provide the end - user community with a platform to search for a nd visualise geospatial 

data and documents: overview of data and metadata (including links to data repositories); 

indicators and tools; technical documentation and guidelines; geospatial exploration and 

visualisation of the collected data.  

In terms of supp orting the overall objectives of AQUACROSS, promoting resilience and 

stopping the loss of biodiversity through the promotion of an Ecosystem - Based Management 

approach (EBM), this deliverable will provide a general overview on the data and information 

needs , indicators and tools related to the current policy implementation processes. In order 

to address these needs, it is necessary to understand the complex policy landscape 

surrounding the Biodiversity Strategy, the multiple strands of legislation and polici es, as well 

as the aspirations of an EBM implementation and its potential data requirements . The 

deliverable is divided accordingly: Section 1 introduces the structure and progress to date of 

the Biodiversity Strategy, provides definitions of EBM and consi ders the data and information 

needs for the implementation of an ecosystem - based approach to management; Section 2 

provides a review of information systems and their data relating to freshwater and marine 

systems. Section 3 provides a critique of existing SDI, data and information and provides 

recommendations for generating an information platform that can promote the goals of the 

AQUACROSS project and the EU Biodiversity Strategy.   
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1.2  The Biodiversity Strategy  

Under the UN Convention on Biological Diversity ( CBD) (UN, 1992), the EU and its Member 

States made a commitment in 2002 to significantly reduce the rate of biodiversity loss by 

2010. In May 2006, the EU launched its Biodiversity Action Plan (BAP) (EC, 2006) with a 

commitment to halting biodiversity loss  in the EU by 2010 and beyond. The final report of the 

action plan identified a number of areas where progress had been made, but noted the 

overall failure of the plan to achieve its goals of halting biodiversity loss within the EU, 

recognising the need fo r a post - 2010 action.  

Table 1: Targets of the EU Biodiversity Strategy and mid - term assessment of progress (data 

from EC, 2015)  

Target   Progress 

Headline Halt the loss of biodiversity and the degradation of ecosystem services in the EU 
by 2020, and restore them in so far as feasible, while stepping up the EU 

No significant 
overall progress 

1 Halt the deterioration in the status of all species and habitats covered by EU 
nature legislation and achieve a significant and measurable improvement in their 
status so that, by 2020, compared with current assessments: (i) 100% more 
habitat assessments and 50% more species assessments under the Habitats 
Directive show an improved conservation status; and (ii) 50% more species 
assessments under the Birds Directive show a secure or improved status.  

Progress toward 
target but at an 
insufficient rate 

2 By 2020, ecosystems and their services are maintained and enhanced by 
establishing green infrastructure and restoring at least 15% of degraded 
ecosystems.  

Progress toward 
target but at an 
insufficient rate 

3 Increase the contribution of agriculture and forestry to maintaining and 
enhancing biodiversity.  

No Significant 
progress 

4 Achieve Maximum Sustainable Yield (MSY) by 2015. Achieve a population age 
and size distribution indicative of a healthy stock, through fisheries management 
with no significant adverse impacts on other stocks, species and ecosystems, in 
support of achieving Good Environmental Status by 2020, as required under the 
Marine Strategy Framework Directive (MSFD).  

Progress toward 
target but at an 
insufficient rate 

5 By 2020, Invasive Alien Species (IAS) and their pathways are identified and 
prioritised, priority species are controlled or eradicated, and pathways are 
managed to prevent the introduction and establishment of new IAS.  

On track to 
achieve target 

6 By 2020, the EU has stepped up its contribution to averting global biodiversity 
loss.  

Progress toward 
target but at an 
insufficient rate 

In order to provide insight into the process of the BAP and to design a more effective strategy 

to the prevention of biodiversity loss, the EC commissioned a report on the functioning of the 

BAP, which identified a number of major weaknesses in the process , and made 
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recommendations for an improved procedure. This included a smaller and more clearly 

defined set of actions, the provision of appropriate financial resourcing; a more structured, 

logical and measurable approach, as well as the harmonisation of th e data collection and 

monitoring process. In 2010, the EC proposed a long - term (2050) vision for biodiversity, with 

a set of mid - term (2020) target options (COM 2010, 4 final).  

The EU Biodiversity Strategy (EC, 2011) is the successor to the EU BAP. The ove rarching 

headline target of the strategy is to òhalt the loss of biodiversity and ecosystem services by 

2020, to restore ecosystems in so far as is feasible, and to step up the EU contribution to 

averting global biodiversity loss.ó As with the BAP, despite considerable efforts, progress 

towards the overarching objective has been limited. In this regard, the mid - term review of 

the Biodiversity Strategy (EC, 2015) found no overall progress to the overarching goal and no 

progress or insufficient progress towar d all bar one of the main targets ( Table 1). Notably, 

the metric used for assessing the successful target (related to invasive species) was based  on 

the identification and prioritisation of the threats of invasive alien species (IAS) rather than 

concrete actions toward their control or eradication.  

While achieving the targets of the Biodiversity Strategy is an international commitment under 

the CBD, it is not a legal obligation for Member States under European legislation, and the 

targets of the Strategy have not been always aligned with commitments under several pieces 

of European legislation. Target one, for example, relates directly to the Habitats Di rective 

(HD) and the Birds Directive (BD). Target two is not related specifically to any piece of EU 

environmental law (though ecosystem service concepts are contained within some pieces of 

European legislation e.g. EU, 2008), but attempts at developing ap propriate methods to 

assess ecosystem services at the European scale are currently in progress (Maes et al., 2013, 

2014). The management of agriculture, which falls under target three, is subject to a range of 

legislative instruments, both concerning the e nvironment and the efficient production of 

food. Similarly, target four for achieving Maximum Sustainable Yield (MSY) in commercial 

fisheries is associated at the European level with the Common Fisheries Policy (CFP) and its 

complex suite of rules and regu lations, while also broadly aligned with the Marine Strategy 

Framework Directive (MSFD). Target five is addressed by the new regulation on IAS (EC, 2014) 

while target six relates to obligations under the Convention on the Trade in Threatened and 

Endangered  Species, as well as to commitments to international aid. For each specific target 

of the Biodiversity Strategy, a number of specific actions have been identified ( Figure 4).   

Successful implementation of the Biodiversity Strategy, therefore, requires efficient alignment 

of several major strands of policy and legislation within the EU as well as development of 

suitable metrics of ecosystem services. To understand how these policies are aligned, it is 

important to consider the historical and philosophical contexts in which different pieces of 

legislation were conceived.  
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Figure 4: Targets and Actions of the EU Biodiversity Strateg y to 2020  
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1.3  A normative classification of policy 1 

The normative role of sustainability science, by all modern definitions, is that of balancing 

conservation with sustainable use, where sustainability is defined as meeting current needs 

without compromising the needs of the future (CBD, 1992; UN, 2015). The Sustainable 

Development Goals (SDGs) set out the most comprehensive suite of 17 social, econ omic and 

environmental goals and 169 targets to which sustainability science might aspire. Achieving 

these goals is a major challenge to humanity. At current efficiencies of resource use the goals 

of eliminating poverty and hunger, promoting equality, prov iding jobs, economic 

infrastructure and growth demand an increase in the resources available to many of the 

worldõs seven billion population. At the same time, considerations of ecological footprints 

suggest that many wealthier people are living beyond sus tainable levels of consumption 

(Wackernagel et al., 2002; Ewing et al. 2010) and will need to decrease levels of consumption 

to achieve sustainability. Against this backdrop of global inequality, biodiversity globally is 

declining as humans continue to app ropriate wild areas (Fahrig, 2003).  At the core of 

sustainability science lie trade - offs between equitability and affluence as well as human use 

and non - use. These trade -offs are ôwicked problemsõ which will involve winners and losers, 

and their solutions  require moral judgements (Jentoft and Chupedangee, 2009).  

The international outlook on the role of man and nature set out in the SDGs, have changed 

considerably since Darwin and the advent of modern biological science. The theory of 

evolution with its ch allenges to literal reading of the book of Genesis, coincided with the 

industrial revolution and a new era of human achievement. The focus of evolution on 'survival 

of the fittest' began to inform other areas of human endeavour, notably the field of 

econom ics with its analogous focus of capitalism on competition (Nelson and Winter, 2002). 

By the early 20 th  century, the role of biology in human (economic and social) development 

was a major area of scientific interest and the science of eugenics and genetics were 

mainstream scientific pursuits (e.g. Huxley, 1962).  

Following World War II, the foundation of the United Nations and the declaration of human 

rights, human populations were approaching the peak of their growth, and human impacts 

on the global environm ent were growing rapidly. The major scientific responses to this 

apparent crisis were two - fold.  The population movement (successor to the eugenics 

movement and precursor for the modern environmental movement) identified human 

populations as the major thre at to global environmental integrity (Ehrlich, 1968; Ehrlich and 

Holdren, 1971). While some argued for the adoption of a new ethical framework in a resource 

constrained planet (Hardin, 1974), some states, notably China, took direct action to control 

popula tion (Wang, 2012). Concurrently agricultural sciences engaged in a programme of 

improving agricultural yields, known as the green revolution. This programme was so 

                                           

1 This section is adapted from OõHiggins, T (submitted) You Canõt Eat Biodiversity: Agency and irrational 

norms in European aquatic environmental law.  Challenges in sustainability.  
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successful that rather than experiencing severe famines, prices of food decreased around the  

world (Evenson and Gollin, 2003; Pingali, 2012).   

The intensification of agricultural production around the globe , however , has led to 

increasing environmental degradation of terrestrial and aquatic habitats ( Nixon, 1995; 

Vitousek, 1997; Tilman et al., 2 002; Mee, 2006; Menesguen et al., 2010; Hering et al., 2010) 

and growing global pressures brought  into focus the increasing rate of species extinctions 

(Ehrlich and Wilson, 1991).  In 1992 , the CBD recognised the òintrinsic valueó of the diversity 

of life (CBD, 1992) , which ultimately contributed to the SDG s which recognise the ôintegrated 

and indivisibleõ balance between social economic and environmental aspects of sustainability 

(UN, 2015).  

The pr evailing narrative in modern conservation science (and that espoused by the 

AQUACROSS project - Gomez et al., 2016) connects biodiversity with ecosystem processes 

and human well - being through ecosystem services (MEA, 2003; TEEB, 2010; MAES, 2013). 

This narr ative accommodates the norms of the SDG s recognising that social systems are 

connected to ecological systems and viewing biodiversity as an underpinning natural 

resource enabling development. However, there remains great uncertainty about the 

mechanisms co nnecting biodiversity to ecosystem processes, ecosystem services and 

benefits (Hooper et al., 2005; Mace et al., 2012). Despite ongoing global declines in 

biodiversity and ecosystem services, human well - being at the global level has continued to 

increase ( Raudsepp - Hearne et al., 2010).  

The EU Biodiversity Strategy is aligned with SDGs 14 and 15, the protection and sustainable 

use of the oceans and terrestrial (including freshwater) environments , respectively. The 

shifting role of biological science in soci al development has left a legacy of economics, 

politics and legislation which have formed the current models for European environmental 

governance and have potential to enable or to hamper productive development of 

environmental governance systems. Changin g norms have shaped European environment and 

development policies over time, and the application of environmental regulation has been 

subject to social and political trade - offs, generally favouring economic development 

(sustainable or otherwise). The aim o f this section is to identify the norms informing 

environmental legislation in the European context with a particular focus on their relevance to 

the Biodiversity Strategy and the aquatic environment. Three dominant themes in European 

environmental legisla tion are identified and these norms are traced through the sequential 

development of environmental legislation (focusing on the aquatic ones) and the implications 

for these norms in developing effective agency for environmental management are explored.  

Sustainable development is often represented as having three distinct , interrelated 

components  of  economy, environment and society. The model presented by Giddings et al., 

(2002) of concentric circles with environment containing society and society containin g 

economy represents an ideal frame, but in practice disciplinary silos generally result in a 

more fragmented perspective and three competing sets of values or norms, õPracticalõ, 

ôPopularõ and õPureõ can be distinguished.    



 

14    Introduction  

Environmental policies with an  anthropocentric focus may be considered Practical . These 

norms are largely aligned with natural resource management concepts, management of 

stocks,  e.g., to meet human ends, through the exploitation or stewardship of the natural 

environment. These may be loosely aligned with the concept of economic well - being, where 

individuals seek to maximise their own profits or production. Practical policies often relate to 

the systematic use of provisioning ecosystem services.  

Popular  norms are defined by their focus on cultural ecosystem services. This impact may be 

associated with non - use cultural ecosystem services , e.g., with species that are highly visible, 

the òwarm glowó (Khanman and Kenetsch, 1992) of protecting charismatic species, such as 

the giant panda, the  polar bear or cetaceans, which elicit strong responses toward 

conservation.  Similarly, sustainability policies that  have clear impacts on direct - use cultural 

services , where public goods are directly used by individuals without the intermediary of a 

specific economic sector (e.g. recreational fishing, swimming) , may be considered popular as 

they relate to the public good rather than economic development of any particular  or  specific 

sector. The values or cultural ecosystem services associated with these conservation norms 

may not necessarily be aligned with scientific justification (e.g. Potts et al., 2016).  

Table 2: Major Directives relating to the E U biodiversity Strategy in the Aquatic environment 

based on the results of analysis being carried out for AQUACROSS Deliverable 2.1.  

Policy/Directive/Regulation Acronym Year 

Common Agricultural Policy CAP 1962 

Bathing Water Directive BWD 1976 

Birds Directive BD 1979 

Common Fisheries Policy  CFP 1983 

Urban Waste Water Treatment Directive UWWTD 1991 

Nitrates Directive ND 1991 

Habitats Directive HD 1992 

Water Framework Directive WFD 2000 

Marine Strategy Framework Directive MSFD 2008 

Regulation on Invasive Alien Species IAS 2014 

The Pure perspective is encapsulated by the slogan adopted by the US environmental 

movement of the early 1970s , òWe have met the enemy and he is usó. This viewpoint 

considers human activities as inimical to the functioning  of ecology, juxtaposing man against 

nature. The norms associated with this narrative of purity seek a return to pre - anthropogenic 

disturbance. This concept of naturalness or purity often represents the norm of the hard 

environmental conservationists and, as in the CBD, recognises the òintrinsic worthó of the 

natural environment. Policies which aim to minimi se or eliminate human effects principally 

for the sake of the environment itself or for its ôintrinsic valueõ are categorised as Pure in this 

analysis.  
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Individual pieces of European legislation may be Hybrids  exhibiting a mixture of the three 

characteristics described above. Table 2 summarises the main pieces of EU environmental 

legislation directly related to the aquatic environments. Figure 5 maps the legislation onto a 

Venn diagram of the three value sets. The following section provides a narrative on the 

sequential development of the legislation over time.   

 

Figure 5: Venn diagram showing  the overlap in values between different EU environmental 

directive and policies relating to the biodiversity in aquatic environments.  

PRACTICAL 

Though not explicitly a policy directed at the management of the aquatic environment, 

agricultural nutrient sou rces play a major role in determining European water quality , and for 

this reason , the Common Agricultural Policy (CAP) cannot  be omitted from any analysis of 

aquatic environmental policy in Europe. A CAP, with the aims of achieving food security in 

Europe through modernisation and ensuring good prices for farmers , was put in place in 

1962 ; since its inception , food security within Europe has been maintained (Zahrnt, 2011). 

The CAP includes subsidies to far mers as well as import tariffs to ensure prices for European 

farmers. The early CAP was criticised as a protectionist policy having created price distortions 

in global food markets (Borrel and Hubbard, 2000) , but recent revisions have removed some 

of the m ore distorting subsidies (Kleijn and Sutherland, 2003). The CAP has a budget of 

û362.8 billion (almost 40% of the EUõs budget) to subsidise agriculture in the period 2014-

2020. In its current form , the policy is comprised of two 'pillars', direct payments or subsidies 

which make up 70% of the CAP budget and the European Agricultural Fund for Rural 

Development which accounts for the remaining 30% and provides co - funding for national 

programmes of rural development. In addition to continued food production, t he most recent 

reforms in the CAP aim to encourage farmers to provide public goods, enhance biodiversity 

and play a role in climate mitigation. 30% of direct payments are now nominally conditional 

on greening measures, including maintenance of permanent gr asslands and crop 

diversification. In practice, most farms, particularly smaller ones, are exempted from having 



 

16    Introduction  

to take any action to receive these subsidies (Peõer et al., 2014).  This proportion of the CAP 

budget assigned to the production of food (a pro visioning service) clearly categorises the CAP 

as a ôPracticalõ policy.  

A CFP began to emerge in the late 1970s as new Member States began to join the European 

Economic Community, catalysing arrangements for existing Member States to gain free 

access to co mmunity fishing grounds. The CFP was formalised in 1983 (EEC, 1983) and has 

subsequently undergone a number of reforms (EC , 2002 ; EC, 2009 ; EC, 2013). Fisheries 

under the policy aim to achieve MSY. This objective has been criticised both on an economic 

basis (theoretically a more efficient fishery would aim for Maximum Economic Yield) as well 

as on a technical basis -  achieving MSY in a mixed species fishery is notoriously difficult to 

achieve. The operation of the CFP itself has also been heavily criticize d on many fronts, in 

particular for the systematic rejection of scientific advice on catch levels (Daw and Gray, 

2005) ; in recent years , for example , catches have on average been set 20% higher than the 

scientific advice (Carpenter et al., 2016), as nation al political interests try to ensure a the best 

deal for their national fishing industries. The setting of quotas has also led to the practice of 

discarding, now been banned under the most recent reforms , which mark a shift toward EBM. 

Though there has bee n a long history of dysfunction in the CFP, currently 58% of assessed 

commercial stocks are considered to be below levels of MSY (EEA, 2016) , though some stocks 

are beginning to recover within Europe (STECF, 2015). The target of MSY clearly marks the 

CFP as a ôPracticalõ policy since the aim is to maximi se the amounts of fish extracted from the 

seas.     

The European project was originally designed as a free trade organisation to facilitate trade 

between European nations , with the goal of averting war mainly through economic means , 

and the major policies controlling sustainable development continue to have a chiefly 

economic outlook. Figure 6 illustrates the budget breakdown for sustainable growth and 

natural resources in the EU for 2015, the total budget for which is over û55.9 billion. 

Components of the CAP combined with those o f CFP make up over 99% (97.5% and 1.68% 

respectively) of this budget, less than 1% is assigned to other aspects (including environment 

and climate).  
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Figure 6: Sustainable growth: natural resources budget of the EU for 2015  

source : http://ec.europa.eu/budget/annual/  

Conservation measures under òGreening of the CAPó and reformed CFP have placed the 

expectation on farmers and fishers to be the major agents of biodiversity conservation.   

Following half a century of centrally facilitated intensification administered at the level of 

nation states, this marks a major shift in expectation, which has not been backed up by 

institutional support.    

POPULAR 

The first piece of law in the EU with  the aim of improving aquatic environmental quality was 

the Bathing Water Directive (BWD). It was introduced òin order to protect the environment and 

public healthó (EEC, 1976). The directive sets limits on the levels of bacteria (coliforms and 

enterococci ) which are permitted to occur at locations designated for public bathing, in fresh 

and marine waters. Compliance with the directive has been supported by the EC since 1987 

through the Blue Flag Program , which promotes public awareness, where beaches that  

comply with water quality standards (and certain other criteria) are awarded a blue flag for 

cleanliness. The implicit focus of the directive on (direct use) cultural ecosystem services 

categori ses the BWD as ôPopularõ.  

The Directive on conservation of w ild birds, or Birds Directive (BD) was established in 1979 

and updated in 2009 (EC, 2009) to halt the decline in the numbers of wild bird species in the 

EU. This trend is ascribed to agricultural intensification (Donald et al., 2002). The Directive 

lists v arious species that must be conserved (Annex I) and others, which may be taken for 

game subject to certain conditions (Annex II). Both ònatural balanceó and òcultural heritageó 

are motivations for the Directive (EEC, 1979), this latter, illustrates the ôPopularõ nature of the 

directive. Article 2 mandates that birdsõ species are maintained at òa level which corresponds 

http://ec.europa.eu/budget/annual/
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in particular to ecological, scientific and cultural requirements, while taking account of 

economic and recreational requirements, or to ada pt the population of these species to that 

level.ó The perspective of the BD includes both ecological and cultural considerations, but its 

focus on òrecreational and cultural requirementsó as well as its scope focusing on popularly 

appealing, charismatic s pecies, which provide active and passive use cultural ecosystem 

services makes the case for its inclusion in the ôPopular õ set. However, despite its early 

introduction, EU avian biodiversity continues to be eroded (Eurostat, 2015).  

PURE 

The Water Framewor k Directive (WFD )(EC, 2000) was introduced to harmonise the growing 

body of aquatic environmental legislation. This directive regulates water quality in 

freshwaters (rivers, lakes and groundwater) and saltwater (estuarine/transitional and coastal) 

areas. T he goal of the directive is to achieve or maintain Good Ecological Status, which is 

defined with reference to a relatively clean or òpristineó reference condition; thus , the norms 

of the directive are clearly ôPureõ. The directive takes a ôdeconstructing structuralõ approach 

(EC, 2000; Borja, 2010) dealing with the characteristics of specific elements of water quality. 

These water quality elements are measured by a suite of indicators which include 

hydromorphologial parameters (hydrological regime, namely t he connection to groundwater, 

and morphological conditions like the structure of the riparian zone in freshwater or 

structure of the intertidal zone or of the coastal bed), physicochemical parameters 

(concentrations of nutrients and oxygen) as well as Biol ogical Quality Elements  (BQEs) 

parameters , such as the composition of aquatic benthic flora and fauna the abundance of 

specific sensitive insect species for freshwater and benthic fauna in the marine. Among these 

BQEs, fishes are especially sensitive indic ators for riverine ecosystems, as they show a 

significant response to various stressors (Omerod, 2003). Given the long history of human 

settlement and development in Europe, aquatic ecosystems have been experiencing 

anthropogenic disturbance for millennia (Bennion et al., 2011), and to some , the goal of good 

ecological status is a 'dream' (Bouleau, 2008) , particularly given the non - linear responses of 

aquatic system to relaxation of anthropogenic pressures (Duarte et al., 2009 ; Schinegger et 

al., 2013). The  WFD permits the designation of heavily modified water bodies, where 

specified uses of water bodies (including navigation, hydropower, and recreation) would be 

significantly affected by restoration measures and no feasible cost - effective option exists to 

maintain the benefits (EC , 2000 ; Kampa and Hansen, 2004). In these cases, the goal is to 

reach a potential good ecological status. Nevertheless, since its introduction, the WFD has 

resulted in a major concerted effort in the measurement and monitoring for t he improvement 

of the quality of surface water bodies around Europe (Hering et al., 2010). The norms of the 

directive are clearly ôPureõ, since they aspire to achiev e pre - anthropogenic conditions, with 

baseline targets set on ecological rather than anthrop ocentric grounds.  

HYBRIDS 

The Nitrates Directive  (ND) (EC, 1991a) and Urban Waste - Water Treatment Directives  

(UWWTD) (EC, 1991b), both deal directly with the prevention of undesirable emissions from 

what are essentially ôPracticalõ activities. Hence, the y are inclu ded  in the subset of ôPracticalõ 
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and ôPureõ. While the UWWT D provides for end ðof - pipe solutions to the release of polluted 

waste waters, the ND deals with the more difficult issue of diffuse pollution. Practical 

measures to ensure compliance with the ND include the creation of buffer strips in farm land 

to prevent agricultural run - off.  In practice , the success of the ND is complicated by the 

difficulties in enforcement of local actions over the large spatial scales covered by the 

Directive (OõHiggins et al., 2014). The ND is considered to have reduced nitrogen outputs 

from agriculture by between 3% and 19% depending on the type of nitrogen considered 

(Velthof et al., 2014).  

The UWWTD provides for end - of - pipe solutions to the release of polluted wa ste waters. The 

maintenance of clean water has elements of ôPracticalõ natural resource management (supply 

of a provisioning service for human health) and ôPopularõ aspects , in terms of supply of clean 

water for cultural service such as bathing , and is , th erefore , classified as a hybrid of 

ôPractical õ and ôPureõ. 

Following its commitments under the CBD, the Habitats Directive  (HD) came into force (EC, 

1992). The directive is concerned with the development of a network of Special Areas of 

Conservation for sp ecific habitat types and species in which biodiversity is prioriti sed. The 

Natura 2000 network is the largest network of reserves in the world, and its development was 

seen as one major achievement of the BAP (EC, 2010). Sites are designated according to the 

presence of particular target habitats or species listed in the Annexes of the directive. 

Despite its size, the Natura 2000 network has met with mixed success: 60% of species and 

77% of habitats covered by the directive are reported to be in unfavourab le condition (EEA, 

2014). The Natura 2000 network has also fallen far short of its targets in assigning protected 

status to agricultural areas. On a Europe - wide basis , only 11.5% of the agricultural area 

targeted to be designated as Special Areas of Conser vation ha s been assigned (EEA, 2012). 

Though the HD arose from the CBD, and was published in the same year, it may be 

considered as a hybrid of ôPureõ and ôPopularõ in terms of its norms because it includes a mix 

of obscure and popularly unrecognised speci es as well as charismatic species (for example all 

species of whales are protected under the directive) , and the process of designation of 

species for inclusion within the Annexes of the directive included value - based as well as 

ecologically - based decision s (Bryan, 2012).  

The MSFD (EC, 2008) aims to achieve Good Environmental Status for each of 11 descriptors, 

uniting several environmental Directives for the marine environment, includ ing the  WFD, 

along with the ND and CAP, the HD and the CFP. The MSFD uses the language of the 

ecosystem - based approach and recognises the concepts of ecosystem services and may be 

seen as a hybrid of all three norms. In practice , during the first round of application, the 

approach of many Member States has been to collate the me asures taken under existing 

directives and attribute them as measures in the implementation of the MSFD. Despite the 

high goals of the directive , economic constraints have overridden novel activities to 

implement a more holistic and sustainable approach to  marine management in many cases. 

For example, in the UK, Ireland and Portugal, the official descriptions of measures have 
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mainly involved repackaging of existing measures rather than development of new measures 

designed to meet the needs of the MSFD.  

One relatively new initiative under the EU Biodiversity Strategy has been the introduction of 

the recent regulation on invasive alien species (IAS) (EC, 2014). For the purposes of the 

directive an alien species is òany live specimen of a speciesé.introduced outside of its natural 

rangeó. The objective of the law is òto prevent, minimise and mitigate the adverse impact on 

biodiversity of the introduction and spread of invasive alien species.ó 

This law obliges Member States to prevent the establishment and contro l the spread of non -

indigenous species around Europe. The particular species to be addressed are contained 

within a list of European concern. The current, first list differs from the òlist of 100 worst 

alien invasive speciesó (Lowe et al., 2000) in that it omits species, such as the Pacific Oyster 

(Crassostrea gigas) , which are of economic importance but also considered invasive.  

While the language of the directive does recognise ecosystem service concepts, the emphasis 

is in  ecology on the concept of non - indigenous species. This narrative of invading aliens has 

been heavily criticised (Davis et al., 2011), and the evolution of invasion science in the 1990s 

is closely linked with the coining of the term biodiversity (OõHiggins 2015). This regulation 

includes  exceptions for species of economic importance in aquaculture under the Regulation 

concerning use of alien and locally absent species in aquaculture  (EC, 2007) , which provides a 

loophole to prioriti se aquaculture development in pursuit of the European Blue  Growth 

agenda over environmental integrity.  

While the theory behind IAS research certainly falls into the normative category of ôPureõ, the 

list of species of union concern also reflects the ôPractical õ norm and the regulation may , 

therefore , be seen as a hybrid of ôPractical õ and ôPureõ. 

Amidst all these competing policies and pieces of environmental legislation, European 

Member States have an obligation under the Aarhus convention (Aarhus, 1998) to make 

environmental data publicly available.  The INSPIRE Directive (2008) obliges European Member 

States to develop Spatial Data Infrastructure (SDI) facilitating the exchange of data in digital 

form amongst public institutions ; and , while standards are developing toward the production 

of integrated  environmental spatial data infrastructure, the pace of the development of 

technology along with the varying capacity within EU Member States has led to a mixed level 

of spatial data availability , which varies from region to region and nation to nation. A number 

of competing softwares and platforms, from open - source to proprietary , are being used to 

comply with the Directive. The common principles of the Directive are :  

4 Data should be collected only once and kept where it can be maintained most effectively.  

4 It should be possible to combine seamless spatial information from different sources 

across Europe and share it with many users and applications.  

4 It should be possible for information collected at one level/scale to be shared with all 

levels/scales; detai led for thorough investigations, general for strategic purposes.  

4 Geographic information needed for good governance at all levels should be readily and 

transparently available.  
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4 Easy to find, what geographic information is available, how it can be used to me et a 

particular need, and under which conditions it can be acquired and used.  

Figure 7 shows the roadmap for Europe to full INSPIRE Compliance. The relevance of the 

INSPIRE principals to the implementation of the Biodiversity Strategy across national 

boundaries and institutions is clear. Due to INSPIRE , there is also a legally binding oblig ation 

with regards to metadata. Separate metadata regulations under INSPIRE (1205/2008 /EC) 

placed obligations on public authorities and third parties to create full metadata for spatial 

data sets and data services. Metadata must include information about t he data on: quality 

and validity ; the party  responsible for creating, managing, maintaining and distributing the 

data or service; and any restrictions on public or other use or charges for access.  

 

Figure 7: Roadmap to INSPIRE com pliance.  

 

As implementation of the Directive progresses , increasing amounts of data and metadata are 

becoming freely available , result ing  in an increasing amount of public information freely 

available in public data repositories .2 Although such data are present , they are frequently not 

easy to interrogate or readily accessible.   

Agency and irrational trade - offs  

The first EU BAP (EC, 2006) was met with limited success ; its target of halting biodiversity 

loss by 2010 was not achieve d (EC, 2010). The EU Biodiversity Strategy aims to halt this loss 

by 2020. The norms underlying EU environmental law have shifted from the õPracticalõ 

through ôPopularõ toward ôPureõ and increasingly represent a fuller range of perspectives, but 

                                           

2 e.g. www.data.gov  

http://www.data.gov/
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the fundam ental challenges to achieving sustainability in the frame of European 

environmental law remain the implicit trade - offs between the provision of food, economic 

growth and protection of nature.  

Within Europe , the funding available for implementation for ôPracticalõ policies eclipses 

funding for focused environmental legislation. The major relationship between humans and 

the environment promoted by  the  EU -  the two main ôPracticalõ policies (CAP and CFP) -  is 

one of consumption. Efforts to reduce the amount o f environmental damage of the major 

ôPracticalõ policies have been compromised by political negotiation to ensure the economic 

livelihoods of small farmers and of fishers. As demonstrated by negotiations in the CAP and 

CFP, politicians, on a five - year re - election cycle , lack the agency to impose costs on their 

constituents for the purposes of poorly understood concepts , such as biodiversity and 

ecosystem services. For fisheries and agriculture, despite recent reform, economic gains are 

more immediately felt than environmental gains , and the production o f private goods is more 

profitable than the production of public ones. Under the current system , trade - offs between 

food production and biodiversity are generally economically irrational ; that is, individuals do 

not stand to increase their own economic wel fare by protecting the environment. Strategies 

for incorporating effective biodiversity conservation into the ôPracticalõ polices are , therefore , 

a clear area for targeted further research.  

The òintrinsic worthó of biodiversity, as articulated by the CBD, is not necessarily self - evident, 

and there are not clear links between all components of nature and human well - being. 

Though limited data exist s at the European scale, at least for the marine environment, public 

understanding and awareness of environmental  problems is poor (Potts et al., 2016). This 

imbalance could be redressed through education to develop public understanding of the 

benefits of nature, to better align the ôPopularõ and ôPureõ environmental norms.     

The emerging focus on ecosystem service s, for example , in the MSFD may provide a 

mechanism to balance these trade - offs. While full accounting for ecosystem service values 

and internalisation within European policy can , in theory , more fully elucidate and re - balance 

these trade - offs (as advocate d by the MSFD), scientific understanding of the role of 

biodiversity in the supply of ecosystem services remains low (Mace et al., 2012). Scientists , 

therefore , have a role in elucidating these links through further research and effectively 

communicating t heir findings to policy - makers and to the public.  

In contrast to funding for rural development and fisheries exploitation, at the European level , 

there is no dedicated , centralised organisation for the funding enforcement of environmental 

legislation. Whi le the European Environment Agency  (EEA) has a duty to òto support 

sustainable development and to help achieve significant and measurable improvement in 

Europeõs environment through the provision of timely, targeted, relevant and reliable 

information to po licy - making agents and the public ,ó it has no mandate or means to enforce 

regulation. This responsibility , instead , falls to national and local governments. Existing 

legislation might be enforced more effectively through rebalancing the sustainable growth 

budget toward centralised , financial support for environmental protection outside of the 

sectoral CAP and CFP polic ies.  
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Even within environmental legislation , loopholes exist ; the designation of heavily modified 

water bodies, the exceptions in the IAS regulation, the trade - off between economy and 

environment have already been made at the legislative and policy level.    

At the individual level , the goal of halting biodiversity loss along with achieving the other 

indivisible SDGs comes down to choices in consumption. In order to achieve these goals , 

European individuals may be required to make personal sacrifices for the  long - term greater 

good  and  to act against short - term self - interest in the cause of equity. Reducing levels of 

consumption may require individuals to make choices from which they personally do not 

benefit. This is a òwicked problemó as it requires moral ju dgements and result in winners and 

losers. While science can expose the resource constraints of a finite planet (Rockstrom, 

2010) , it is not best suited to making moral choices or subjective decisions. 3 

At the European scale , these policies fall under diff erent legislative remits with , for example , 

the HD and the MSFD being the domain of the Directorate General for the Environment (DG 

ENV), while the CFP is administered by the DG for the Maritime Affairs and Fisheries (DG 

MARE) and the CAP is administered u nder DG for Agriculture and Rural Development (DG 

AGRI). While in theory all these sectoral directorates are committed to attaining the targets of 

the Biodiversity Strategy, in practice , the prime objectives of sectoral directorates tend to rest 

within the ir sector. For example, the main business of DG AGRI is in administering the CAP 

with its goal of food security , and compliance with the HD or WFD is in reality a secondary 

concern.  

1.4   Ecosystem - Based Management  

There is increasing international recognition that less sectoral, more holistic approaches to 

environmental management are required for economic growth , in order to remain sustainable 

and to avoid undesirable environmental consequences. This recognition is also increasingly 

incorporated into EU law (f or example in Europeõs Integrated Maritime Policy). Though not 

specifically legally mandated under European legislation, the ecosystem - based approach to 

management is considered the principal framework for such holistic actions under the CBD. 

In this conte xt, the AQUACROSS project focuses on advancing the knowledge base and 

application of the EBM concept for aquatic ecosystems, including freshwater, transitional and 

marine waters. EBM may be defined as:   

òAny management or policy options intended to restore,  enhance and/or  

protect  the resi l ience of  the ecosystem. This  encompasses any course of  

act ion purposely in tended to improve the abi l i ty  of  ecosystems to remain 

wi th in  cr i t ical  thresholds,  to respond to change and/or  to t ransform to 

f ind a new equi l i br ium or  development path .ò 

 Gomez  et  a l . ,  2016  

                                           

3 Excerpted text ends here.  
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While there are many different definitions of EBM, some important defining characteristics of 

the approach are the inclusion of ecosystem services, the incorporation of multiple 

stakeholder perspectives and  the recognition of the tight coupling between social and 

ecological systems (Tallis et al., 2010).   

Sarda et al. (2014) designed an EBM System (EBMS) that recognised three pillars necessary for 

the systematic implementation of EBM : the information pillar , the participation pillar and the 

managerial pillar. Essentially , in order to make appropriate decisions about the management 

of public goods (in this case of AQUACROSS biodiversity) , decision - makers in line with the 

principals of EBM need appropriate dat a and information, as well as participation from 

individuals to inform the decisions. Once a particular objective has been defined based on 

information and stakeholder input, a defined and verifiable set of actions is set out under the 

well - known and estab lished sequence of : Plan, Do, Check, Act.  

Given that there is no legal commitment for European Member States to achieve the aims of 

the European Biodiversity Strategy (though achieving the CBD targets are legal commitments 

for EU Member States), integrati ng environmental measures under the range of existing 

legislation relevant to the Strategy is the only practical means of progressing toward the 

practice of EBM, the target of halting biodiversity loss and the degradation of ecosystem 

services. However, re levant legislation, data and information come from many different 

sources, in terms of geographical as well as in terms of policy domains. Understanding the 

variety of types of data and information sources, as well as the different reasons for the 

collecti on and collation of data , can help inform the analysis of challenges of data integration 

for the purposes of the Biodiversity Strategy. The main body of this deliverable deals with the 

practical implications of the multiple legislative and policy drivers f or change in biodiversity 

and provides recommendations for prioritising and synthesi sing data and information in the 

context of the AQUACROSS project with a specific focus on the AQUACROSS Information 

Platform being developed in WP6.  

1.5   Who are the data users and what are their 

requirements?    

Figure 8 shows a schematic diagram of data flow for an ecosystem - based approach to 

management. There are at least four distinct groups of users ; scientific information is 

gathered by scientists (boffi ns) and summarised for policy (wonks) and decision - making 

(politicians). Under EBM, where public participation is considered to be an essential element, 

data must also be presented to the public or stakeholders in a format that is accessible to 

them. In ge neral, the flow of information and data for any given policy follows a similar 

process.  
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Figure 8: Idealised flow of data through different user groups, boffins, wonks, the public and 

politicians for implementation of EBM. 

 

Scientists require detailed information.  At the level of scientific enquiry typical for 

environmental data, large numbers of technical observations are gathered. For example, 

nutrient samples for river water quality might be collected on a daily or weekly basis. From 

the perspective of the environmental scientist , the resulting temporal patterns in nutrient 

concentrations might be used to understand how biogeochemical fluxes vary over time, or 

how patterns in weather and climate act to control abiotic condi tions , which in turn may alter 

the temporal patterns in biological activity over an annual cycle. While this detailed 

information may help to understand the functioning of ecosystems, the functional roles of 

biodiversity or habitat distribution may not be directly applicable to understand whether a 

particular system is achieving its policy targets.  

Policy practitioners require reliable synthesised data with less detail.  For policy , specific 

metrics or indicators are generally developed to synthesi se and si mplify information and to 

allow for assigning threshold values to quantify specific assessment criteria for and 

thresholds of these criteria as policy targets. Synthesis may involve simple statistical metrics 

such as average values, percentiles or more com plex relationships about the relative 

proportions of particular biological components of systems (e.g. Ecological Quality Ratios) 

(Van De Bund and Solimini, 2007). Typically, such criteria synthesise large amounts of data 

and can be used to communicate the m in a policy - relevant way to people with a less 

specialised knowledge of a particular ecological system.  

Decision - makers require reliable robust data. At the decision - making level, based on 

selected criteria, decisions need to be made about what measures should be put in place to 

comply with a particular regulation. Frequently , these decisions are made by more powerful 

individuals, the decision - makers and budget holders, who deal with many competing policy 

objectives under constraints of limited resources.  For such busy individuals , the detail of the 

synthetic criteria may be too great, as they are often required to give yes or no answers to 

questions involving the allocation of resources. In this case , the primary concern may be that 
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the data on which a de cision is made are robust and reliable. Figure 8 illustrates this pyramid 

of data users for the policy process from boffins (scientists) through wonks (policy analysts) 

and the decision ðmakers , as well as illustrating the flow of data that is required to facilitate 

the participatory pillar of EBM.  

Ideally , in the interests of transparency and in compliance with the Aarhus conventions , the 

detailed scientific data, synthesi sed policy information and the simplified indicators for 

decision - mak ers should all be readily accessible and the interrelationships between the 

different information types should be made obvious so that an individual (depending on the 

level of interest) can get as much or as little information on a specific aspect of the 

environment as they desire. For example , the decision - maker deciding on an urban waste -

water treatment plant should have WFD and UWWT D indicators readily available online and 

the links between these indicators and the underlying data should be readily acces sible and 

inter - comparable with neighbouring regions and countries.   

The specific purpose of the data being gathered has implications for its dependability and 

reliability. For example, if data (in the lowest section of the pyramid) are being gathered on 

an oceanographic research cruise, the data may be used to understand how the oceans are 

behaving , e.g. their currents or their biological productivity. On any given research cruise, 

continuous (or very high frequency) measurements may be taken over a broad  geographical 

area to map or monitor specific aspects of ocean biogeochemistry. The scientist may have 

very specific temporal or spatial requirements for data to answer specific questions. The data 

resulting from the cruise are used for academic analysis a nd scientific research, they are not 

generated directly to support policy decisions, and the consequences of sampling errors may 

result in analytical difficulty but does not have legal or financial consequences.  

By contrast , data collected for the purpose s of specific policies require accurate and verifiable 

information on specific sites for legislative reporting under international conventions such as 

the Oslo and Paris Convention (OSPAR), or for the purposes of complying with European 

Directives. A Membe r State may be obliged to report on a set of sites with regard to specific 

legislatively - designated parameters at specific sites with a high degree of certainty. Given the 

potential legal consequences of failing to meet particular water quality standards, data for the 

purposes of legislative reporting are required to meet higher data quality standards and to 

follow comparable inter - calibrated methods.  

As a contribution to international and national decision - making , these data must be 

dependable and also mu st be relatively easily communicated to non - experts. In the case of 

European environmental law, the flow of policy information generally follows the pyramidal 

structure shown in Figure 8, but often the data and information are not readily accessible to 

the public and this may be considered a barrier to EBM. The following sections provide a 

review of the SDI relevant to the implementation of the EU Biodi versity Strategy. Data and 

information were gathered according to a standardised template. The normative analysis of 

European natural resource management and environmental policy provided above identifies 

several specific areas that require improvement in order to meet the targets of the 

Biodiversity Strategy:  
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4 An improved understanding amongst policy - makers and the public of the concepts of 

biodiversity ;  

4 Improved understanding of the benefits of nature;  and  

4 A recognition of the trade - offs between consumption and biodiversity  

In addition to the functional role of the AQUACROSS Information Platform in supporting 

project partners in access and storage of data, the analysis above suggests that any 

contribution the Information Platform can make to the three points above would add value to 

the project and to the platform.  

The final section of this report will use the information categories shown in Figure 8 to 

analyse how policy information and data are synthesi sed using SDI and to assess how 

existing SDI might meet the needs of various data end - users with specific reference to 

improved understanding of the concepts of biodiversity, the benefits of nat ure and the trade -

offs between consumption and biodiversity and to provide recommendations for the 

AQUACROSS Information Platform.  
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2   Review of Information Systems 

Data and Information  

2.1  Marine  

For the marine environment , there is a vast range of spatial data available relevant to 

implementing the EU Biodiversity Strategy ; this data include s oceanographic data and 

biological data hosted on a number of portals, policy data collated on individual policy 

portals, information collated by the EU DG  MARE, data contributed by individual Member 

States under Regional Seas Conventions , various national and local data portals compiled for 

specific purposes by individual local administrative or sectoral user groups, and still more 

rele vant data are gathered by sectoral groups ( e.g., NGO s, associations for environmental ly-

related activities, like hunters, anglers and birdwatchers, and academia). This section 

provides an overview of the major initiatives and is structured according to Figure 8: Idealised 

flow of data through different user groups, boffins, wonks, the public and politicians for 

implementation of EBM., commencing with the data rich scie ntific portals, then treating 

specific policy portals followed by a brief description of some national geoportals and some 

sectoral SDI gaps.  

2.1.1  Scientific data portals  

There are three major Europe - wide oceanographic data portals of note , specifically dealin g 

with European oceanographic and climatic data.  

SeaDataNet 

SeaDataNet4 is an international marine data infrastucture project with the aim of providing 

access to historical (i.e. not real time) oceanographic datasets. The project involves 90 

national ocean ographic and marine data centres in 35 countries in all European seas and 

provides a suite of quality controlled and validated historical oceanographic datasets of 

parameters. Most data are freely available. The data may be visualised , for example , by 

downloading the Ocean Data View software .5  

One major technical achievement of the SeaDataNet project was the development of a set of 

common vocabularies, allowing full interoperability of the data kept at the various data 

centres in the network. The p roject is largely aimed at the technical and analytical community 

                                           

4 www.seadatanet.org/  

5 www.odv.aw i.de/  

file:///C:/Users/tohiggins/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/7OPSK9HC/www.seadatanet.org/
http://www.odv.awi.de/
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to facilitate research and contains physical, chemical, biological and geological data. For 

example SeaDataNet has a searchable directory 6 that  allows many types of searches, using 

open quer ies, time and location stamps, specific seas or marine areas, specific oceanographic 

instruments, projects, institutions or nations. Data and query results are generally highly 

technical, relevant mainly to scientists and of less immediate relevance to pol icy- maker s or 

the general public. SeaDataNet provides an invaluable tool for research and a valuable data 

repository , but its target stakeholders are the scientific community ; and while data relevant to 

the EU Biodiversity Strategy are freely available wit hin the platform, the platform has not been 

designed specifically to inform environmental policies such as the Strategy.  

Copernicus -  Marine environment monitoring service  

Copernicus 7 is a European enterprise initiative with the aim of establishing an inte grated E U-

wide expertise in monitoring and forecasting in the marine environment. The Copernicus 

front page includes a list of geographic locations for which data are available ; these data are 

further searchable according to a range of search criteria , inc luding temporal coverage and 

resolution, types of outputs (modelled or measured) as well as types of parameters such as 

physical, chemical and biological parameters. Access to the data requires registration.   

Similarly to SeaDataNet, the Copernicus data p ortal is directed chiefly at the oceanographic 

research community, and many of the products contained within it are quite technical in 

nature. Copernicus has been designed to support a wide range of applications , including 

environment protection, managemen t of urban areas, regional and local planning, 

agriculture, forestry, fisheries, health, transport, climate change, sustainable development, 

civil protection and tourism, but is directed more toward the scientific and analytical 

communities rather than tow ards specific EU environmental policies and their associated 

indicators. As such , the site is quite technical and not necessarily targeted at direct policy 

support of EBM. 

EMODnet  

The European Marine  Observation and Data  Network (EMODnet )8 consists of more than 

100  organisations assembling  marine data, products and metadata  to make these 

fragmented  resources more available to public and private users  relying on quality - assured, 

standardised and harmonised marine data , which are interoperabl e and free of restrictions on 

use. EMODnet is currently in its second development phase  with  the goal to  be fully deployed 

by 2020. Several components of EMODnet make use of the SeaDataNet infrastructure. Unlike 

Copernicus and SeaDataNet, the data are pres ented under reasonably accessible categories, 

including bathymetry, geology, seabed habitats, chemistry, biology, physics, and human 

activities. For each category , there is a separate portal that provides maps illustrating the 

                                           

6 http://seadatanet.maris2.nl/v_cdi_v3/search.asp  

7 http://marine.copernicus.eu/   

8 http://www.emodnet.eu/  

http://seadatanet.maris2.nl/v_cdi_v3/search.asp
http://marine.copernicus.eu/
http://www.emodnet.eu/
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data and links for the downlo ad of the data layers. The separate portals also allow users to 

access information of particular interest to their needs.  Within EMODnet , there has been 

clear effort in producing tools that are accessible to less - technical users ; nevertheless , it is 

still  aimed at the science/policy community rather than decision - maker s or the general 

public . This is because  in order to understand the relevance of the various types of data on 

the portal to particular environmental issues and their related EU environmental policies, 

considerable training and expertise are required and the data are relatively inaccessible to the 

interested lay - person.  

2.1.2   Policy data sources  

The European Commission Joint Research Centre (JRC) has established a MSFD Competence 

Centre .9 As well as  providing relevant , official policy documentation on each of the MSFD 

descriptors and their assessment , the site provides links to a number of spatial data portals 

with information relevant to MSFD implementation. These official EU sites include the 

Europ ean Atlas of the Seas 10 ; t he Environmental Marine Information System (EMIS) ,11  which 

contains a range of oceanographic and biological parameters reported at 2km and 4km 

resolutions , also accessible as a web map service ; the European Alien Species Information  

Network (EASIN) ;12  the INSPIRE data portal 13 , which is currently under development ; as well as 

the Copernicus marine monitoring service (described above). All of these portals hold 

information relevant to the implementation of the MSFD at the European scale , though none 

are specifically dedicated to it and all have other information that are only peripherally 

relevant to the MSFD. The iMarine initiative ,14  facilitated by the JRC, provides a portal for 

discovery of data and information related to EBM of marine  fisheries.  

The EEA has a responsibility for holding and disseminating environmental information and 

this includes data relevant to all EU environmental directives, including the WFD, the HD and 

the MSFD. The EEA makes spatial data available for download as well as allowing download of 

non - spatial data. Many relevant products deal with  implementation ; one particularly relevant 

initiative is DiscoMap ,15  which  provides a list of over 40 environmental web map services 

(WMS) containing official EU reporting data that may be displa yed on any geospatial portal.  

Figure 9 shows a screenshot of the DiscoMap WMS available for water.  

                                           

9 http://mcc.jrc.ec.europa.eu/index.py  

10  http://ec.europa.eu/maritimeaffairs/atlas/maritime_atlas/#  

11  http://mcc.jrc.ec.europa.eu/emis/  

12  http://easin.jrc.ec.europa.eu/?AspxAutoDetectCookieSupport=1  

13  http://inspire - geoportal.ec.europa.eu/  

14  http://www.i - marine.eu/Content/OurServices.aspx?menu=1  

15  http://discomap.eea.europa.eu/home. html  

http://mcc.jrc.ec.europa.eu/index.py
http://ec.europa.eu/maritimeaffairs/atlas/maritime_atlas/
http://mcc.jrc.ec.europa.eu/emis/
http://easin.jrc.ec.europa.eu/?AspxAutoDetectCookieSupport=1
http://inspire-geoportal.ec.europa.eu/
http://www.i-marine.eu/Content/OurServices.aspx?menu=1
http://discomap.eea.europa.eu/home.html
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Figure 9: Screenshot of DiscoMap website  

2.1.3  International initiatives and Regional Seas Conventions  

Both the MSFD and the Maritime Spatial Planning Directive (2014/89/EU) mandate 

cooperation on the regional seas basis , and there are a number of international bodies that  

support this goal. The International Council for the Exploration of the Seas (ICES) is an 

intergovernmental organisation that provides scientific advice and information to national 

and regional bodies  at the regional scale. There are a number of conventio ns that  support 

such regional seas cooperation, these include the Oslo - Paris Convention (OSPAR) , which 

focuses on the North Sea and North East Atlantic, The Helsinki Commission (HELCOM) , which 

is active in the Baltic, the Black Sea Commission and cooperati ve activities under the United 

Nations Environment Program Mediterranean Action Plan and the Barcelona Convention on 

the Protection of the Marine Environment and the Coastal Region of the Mediterranean. The 

status and levels of activity of these regional s eas bodies varies as does their capacity in 

terms of SDI.  

ICES has considerable data holdings ( Figure 10 ). ICES maps and the spatial data information 

webpage 16  provide a comprehensive suite of products relevant to the EU Biodiversity Strategy. 

In particular , Target 4 of the Strategy which deals with MSY  for commercial fisheries;  ICES 

provides information on the levels of exploitation of commercially fish ed stocks in each 

management zone. These can all be viewed in one place using the ICES spatial facility 17  and 

include the DATRAS ðICES (Database of Trawl Surveys) Survey Area query tool, a station 

dictionary, ICES statistical rectangle and the ICES popular A dvice and Marine  Habitat Mapping 

information (also relevant to descriptors 1 and 6). Figure 11  shows the dedicated ICES 

                                           

16  http://ices.dk/marine - data/maps/Pages/default.aspx  

17  http://gis.ices.dk/sf/  

http://ices.dk/marine-data/maps/Pages/default.aspx
http://gis.ices.dk/sf/













































































































































