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PURPOSE OF THIS GUIDANCE 
 
 
Background  
 
In December 2008, the EU adopted an ambitious and far-reaching ‘climate change and 
energy’ package which, amongst others, commits the EU-27 countries to increasing the 
share of renewable energy to 20% of Europe’s total energy production by 2020.  As a clean, 
renewable source of electricity, wind energy is destined to make a significant contribution to 
achieving this 20% target.   
 
Wind energy in Europe has been growing rapidly over the last decade. In 2008, it accounted 
for around 4.8% of the EU’s total electricity consumption. This share is expected to at least 
triple by 2020. It is clear therefore that the number of wind farm installations across the EU is 
likely to increase radically in the short to medium term.  It will be important to ensure that 
such a rapid expansion is sustainable in all respects and is done in accordance with EU 
environmental legislation, including the Habitats and Birds Directives.  
 
Evidence to date shows that, whereas, in general, wind energy does not represent a serious 
threat to wildlife, poorly sited or designed wind farms can pose a potential threat to 
vulnerable species and habitats, including those protected under the Habitats and Birds 
Directives.  
 
 
Purpose of this Guidance document  
 
The purpose of this document is to provide guidance on how best to ensure that wind energy 
developments are compatible with the provisions of the Habitats and Birds Directives. It 
focusses in particular on the procedures to follow under Article 6 of the Habitats Directive 
when dealing with wind farm related plans and projects which could affect a Natura 2000 site 
and provides clarifications on certain key aspects of this approval process.  The Habitats 
Directive does not, a priori, exclude wind farm developments in or adjacent to Natura 2000 
sites. These need to be judged on a case by case basis.  
 
As such, the document is designed principally for use by competent authorities and 
developers, as well as consultants, site managers and other practitioners who are involved 
in the planning, design, implementation or approval of wind farms plans or projects. It may 
also be of interest to other organisations such as NGOs and international bodies. During the 
course of its preparation, the document benefitted greatly from discussions with, and 
information supplied by, experts from Member States and key stakeholder groups, within the 
framework of an ad hoc group on wind energy and nature conservation.  
 
 
Structure and Contents 
 
The document is made up of 5 main sections:  
 
• Chapter 1 provides an overview of wind energy development in Europe and of the policy 

framework at EU level. 
 

• Chapter 2 introduces the key provisions of the EU’s biodiversity policy and the Habitats 
and Birds Directives.  It also explores the relationship between Strategic Environmental 
Assessments under the SEA Directive, Environmental Impact Assessments under the 
EIA Directive and Appropriate Assessments under the Habitats Directive. 
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• Chapter 3 reviews the potential impacts wind energy developments might have on 
various species such as birds, bats, marine mammals, and habitat types, such as 
blanket bogs. The information presented here is derived from an extensive review of 
existing scientific literature and other recognised sources of information. 

 
• Chapter 4 examines the benefits of strategic planning for wind farm developments as a 

means to achieving a more efficient and integrated decision-making process that helps to 
avoid or minimise conflicts later on at the project level and, in particular, to encourage a 
appropriate siting of wind farms in areas of potentially low or no conflicts for wildlife. 
Various good practice examples are given of how this has been achieved in different 
parts of the EU. 
 

• Chapter 5 focusses specifically on the provisions of Article 6 of the Habitats Directive and 
offers a step-by-step guide to the procedures to follow when assessing wind farm plans or 
projects that might affect Natura 2000 sites in particular.  It provides advice and guidance 
on how to carry out an Appropriate Assessment and how to ensure that there is a 
sufficiently sound scientific information base upon which to determine whether or not the 
project is likely to have an adverse effect on the integrity of a Natura 2000 site.  

 
 
Limitations of the document  
 
This guidance document is intended to be bound by, and faithful to, the text of the Birds and 
Habitats Directives and to the wider principles underpinning EU policy on the environment 
and renewable energies. It is not legislative in character, it does not make new rules but 
rather provides further guidance on the application of those that already exist. As such, it 
reflects only the views of the Commission services and is not of a legally binding nature.   
 
It rests with the EU Court of Justice to provide definitive interpretation of a Directive. 
Wherever relevant, existing case law has been included when clear positions have already 
been taken by the Court. 
 
The document also does not replace the Commission’s existing general interpretative and 
methodological guidance documents on the provisions of Article 6 of the Habitats Directive1. 
Instead, it seeks to clarify specific aspects of these provisions and place them in the context 
of wind farm development in particular.  The present guide is therefore best read in 
conjunction with the existing general guidance and the two Directives. 
 
Finally, the guidance recognises that the two nature Directives are enshrined in the principle 
of subsidiarity and it is for Member States to determine the procedural requirements arising 
from the Directives.  The good practice procedures and proposed methodologies described 
in this document are not prescriptive in their intent, rather they aim to offer useful advice, 
ideas and suggestions based on an extensive review of existing experiences and good 
practices across the EU and beyond. For further reading, references to various national 
guidance documents and other sources of information are provided in the annexes.  

                                                            
1 “Managing Natura 2000 sites. The provisions of Article 6 of the ‘Habitats’ Directive 92/43/EEC”. “Assessments 

of plans and projects significantly affecting Natura 2000 sites. Methodological guidance on the provisions of 
Article 6(3) and (4) of the Habitats Directive 92/43/EEC”.  “Guidance document on Article 6(4) of the 
‘Habitats Directive’ 92/43/EEC”. 
http://ec.europa.eu/environment/nature/natura2000/management/guidance_en.htm 



 7 EU Guidance on wind energy development in accordance with the EU nature legislation 

1. WIND ENERGY DEVELOPMENTS IN THE EU  
 
 
 
 
 

• In December 2008, the EU adopted an ambitious and far-reaching ‘climate change and energy’ 
package which, inter alia, commits the EU-27 countries to increasing the share of renewable 
energy to 20% of Europe’s total energy production by 2020; 

• As a clean, renewable source of electricity, wind energy is destined to make a significant 
contribution to achieving this 20% target. It will also help to substantially reduce greenhouse gas 
and air pollutant emissions, as well as freshwater consumption associated with conventional 
power generation in the EU; 

• Wind energy has grown rapidly over the last decade.  In 2009, it accounted for some 4.8% of the 
EU’s total electricity consumption. This is expected to at least triple by 2020. This could imply an 
annual expansion in wind farms, both onshore and offshore, of more than 10 GW per year until 
2020; 

• A minority of Member States are currently responsible for the bulk of the EU’s wind power. Even 
accepting the variations in wind resources, the availability of other renewable energy and different 
national priorities, wind energy is likely to grow siginifcantly in most if not all countries;  

• The latest EU commitments towards renewable energy create a favourable legislative 
environment for wind power development whilst ensuring that it is done in accordance with EU 
environmental legislation.  

 

 
 
1.1 Wind energy in Europe – 20 years of sustained growth  
 
Thanks to recent technological advances, the wind energy sector in Europe has undergone 
a rapid and sustained growth over the last 20 years. In 2009, some 4.8% of the EU-27’s total 
electricity consumption was provided by wind energy.  
 
An important driver behind this fast growth is the need for Europe to have a secure supply of 
energy that is not reliant on external sources of gas and oil. A second major driver is the 
significant contribution wind energy can make in reducing greenhouse gas emissions. As a 
clean, renewable resource, wind energy is already playing - and will continue to play - an 
important role in mitigating against climate change, while at the same time bringing benefits 
in terms of reductions in air pollutant emissions and cooling water consumption associated 
with many conventional power generation technologies.   
 

 
Figure 1: Installed power capacity EU 2000-2007 (MW) - EWEA ‘Pure Power’, March 2008  
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1.2 The EU Policy Framework for promoting renewable energy sources 
 
Climate change and renewable energy are both high on the EU political agenda. The EU’s 
renewable energy policy goes back to 1997 with the adoption of the Commission’s White 
Paper entitled: ‘Energy for the future: renewable sources of energy’2. It recommended that 
the share of renewable energy in gross energy consumption be doubled to 12% by 2010. 
This was translated into law in 2001 through the adoption of Directive 2001/77/EC on the 
‘promotion of electricity from renewable energy sources’3 and Directive 2003/30/EC "on the 
promotion of the use of biofuels or other renewable fuels for transport"4. Directive 
2003/87/EC established a trading scheme for greenhouse gas emission allowance.    
 
 
In January 2008 the Commission proposed an ambitious and far reaching ‘Climate Change 
and Energy Package’ that was agreed politically by the EU Heads of State in December 
20085.   
 
The package commits the EU Member States to the following targets: 
- Cutting greenhouse gas emissions by at least 20% by 2020 compared to 1990 levels 

(rising to 30% if other developed countries make comparable efforts in the framework of 
a new global climate change agreement)6;  

- Increasing the use of renewable energy sources to 20% of Europe’s gross final energy 
consumption by 2020, including a specific target of 10% renewables in transport;  

- Cutting energy consumption by 20% of projected 2020 levels by improving energy 
efficiency7.  

 
As a follow up, in April 2009, Directive 2009/28/EC8 on the promotion of the use of energy 
from renewable sources (the ‘RES’ Directive) was adopted which set mandatory national 
targets for each Member State to ensure the delivery of the overall EU target of 20% energy 
from renewable energy sources (see Table 1).  
 
Under the RES Directive, each Member State is required to draw up a clear action plan to 
demonstrate how they intend to achieve their renewable energy targets. These National 
Renewable Energy Action Plans (NREAPs), to be adopted by 30 June 2010, contain details 
about national sectoral targets and support schemes, amongst others.  
 
They should also provide an assessment of the role that different technologies will play in 
reaching the targets for that country and outline the measures that will be taken to increase 
the use of renewable energy e.g. by reducing administrative barriers and improving access 
conditions to electricity grids.  
 
 
 
 
 
 
 

                                                            
2 COM (1997) 599 final 
3 OJ L 283; 27.10.2001, p 33 
4 OJ L 123; 17.05.2003, p.42 
5 http://ec.europa.eu/environment/climat/climate_action.htm 
6 Includes a revision of the Emissions Trading System 
7 In contrast to the other targets, this target is as yet only political, i.e. not legally binding. 
8 OJ L 140; 5.6.2009, p 16 
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Table 1:  Annex I of the RES Directive 2009/28/EC National overall share and targets for the share of 
energy from renewable sources in gross financial consumption of energy in 2020 

 
Renewable energy sources 

Renewable energy sources come in a variety of forms: wind, solar, aerothermal, geothermal, 
hydrothermal and ocean energy, hydropower, biomass, biowaste and biogasses.  They are also used 
in a variety of ways: to produce electricity, heating and cooling or fuel for transport.  

Wind power is used specifically to generate electricity. Electricity is just one of several types of energy 
used in the EU. The 20% renewable energy target covers all forms of energy.   
 

 
 
1.3  Wind power development: predictions for 2020 and beyond   
 
It is clear that the new EU targets will require a significant change in renewable energy 
development over a relatively short period of time.  
 
According to the Commission’s Renewable Energies Roadmap, 34% of all electricity 
consumption in 2020 is expected to come from renewable sources by 2020, and around 
12% could be generated by wind power alone. This would entail a threefold increase in the 
current share that wind power has in the EU’s electricity consumption (some 4.8% in 2008). 
 
One of the reasons why wind power is expanding so rapidly is that wind power technology 
has evolved significantly in the past 20 years.  Turbine size onshore has increased from less 
than 50 KW in the 1980s to more than 3 MW today. Rotor diameter has also increased from 
an average of 15m to 100m or more.   
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Nowadays, 3 bladed upwind, variable speed, pitch regulated turbines generating between 
750 -3000 KW are predominant, representing around 90% of the EU market9.  The cost of 
installing wind turbines has also dropped substantially over the years10 which has not only 
made wind farm developments more affordable but also more attractive to investors. 
 
 

 
Figure 2: Renewables growth: electricity projections by 202011 

 
Overall, wind power capacity in the EU has increased more than a hundred fold in the past 
12 years from 4,753 MW in 1997 to 74,767 MW in 2009 (EWEA).  In 2009, over 39% of all 
new electricity generating capacity added to the European grid came from wind power.   
 
In its 2nd Strategic Energy Review12, the Commission estimates that wind power will expand 
even further in the short to medium term, and, according to some of the scenarios used for 
the impact assessment of the climate-energy package, the total capacity could exceed 161 
GW by 2020. EWEA predictions are even higher, with a target of 230 GW by 2020, including 
40 GW offshore.    

 
 

1.4  Wind energy development in different Member States  
 
Europe is now the world leader in wind energy technology and development.  Eleven 
European countries had more than 1000 MW of wind power installed on their territory by the 
end of 2008 (Germany, Spain, Denmark, Italy, France, Portugal, Netherlands, Sweden, 
Ireland, Greece and UK) and five of them (Denmark, Spain, Portugal, Ireland, Germany) 
have more than 5% of their total electricity demand covered by wind power.  
 
This does not mean that wind energy will play an equally important role in all countries. Wind 
resources differ significantly from country to country as does the availability of alternative 
renewable energy sources such as biomass or geothermal energy.  The capability of current 
transmission networks and other generation plants to integrate large amounts of wind energy 
also varies and depends to some extent on historical developments. All these and other 
factors will be important in the strategic planning of wind farm development in the EU and in 
determining the contribution that wind energy will make in different Member States to 
reaching their targets under the RES Directive. 
                                                            
9 Small and very small turbines are still also used to meet specific needs, for instance as a traditional part of 
rural electrification eg to power isolated homes, boats and telecommunication facilities. Micro generation may 
become more popular in urban areas but for the moment they represent only a small share the market. 
10 The average wind turbine in Europe costs 1.23 mil/MW onshore and 2‐2.2 mi/MW offshore.  
11 Commission Communication COM(2006) 848 final, 10.1.2007 ‘Renewable Energy Road Map’  
12 COM (2008) 738 final, 13.11.2008 
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1.5  Offshore wind power 
 
In contrast to onshore wind power, offshore wind power is still in its infancy and only 
accounts for about 2% of the total installed wind power capacity in Europe. Most of the 
development so far has been in the North Sea and in the Baltic Sea, mostly in shallow 
waters less than 30 m deep and less than 40 km from the shore.    
 
Compared to onshore wind farms, offshore installations are more complex and costly to put 
in place. The technology is subject to greater requirements given the harsher and less 
accessible operational environment. There are also still significant bottlenecks to overcome 
in the supply chain (lack of installation vessels or harbour facilities, lack of skilled work force) 
and in gaining access to the electricity grid.  
 
Nevertheless, considering that the average turbine size is expected to be significantly bigger 
offshore (ca 5 MW), the potential for offshore wind energy to grow as technology evolves is 
considerable.  
 
In its Communication of November 200813, entitled ‘Offshore wind energy: action needed to 
deliver on the Energy Policy Objectives for 2020 and beyond’, the Commission estimates the 
potential for wind power offshore by 2020 is likely to be some 30-40 times the capacity  
installed at that time (some 1,1 GW by end of 2007, which had grown to 2.06 by the end of 
2009). 
   
 

 
Figure 3: promotion and growth of renewable energy sources and systems across EU14.  
 

                                                            
13 COM (2008) 768 final 
14 From Commission’s Renewable Energy progress report, COM(2009) 192 final 
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Figure 4 (above): wind power’s share of electricity demand (2008) 
Figure 5 (right): End 2008 Member State share of total capacity of wind power (EWEA)15 
 
 
1.6  Balancing wind farm developments with broader societal needs 
 
The rapid expansion of wind farm installations in the coming years will bring many benefits to 
society, not least in reducing greenhouse gases.  In addition to the reduction of greenhouse 
gases, wind power helps economies to reduce energy dependency and their exposure to 
volatile or high fuel and carbon costs. Wind power is also a source of employment creation, 
technology development, social cohesion and exports.  
 
But, like all developments, this expansion needs to be in balance with other broader social, 
economic and environmental concerns to ensure it grows in a sustainable manner and is 
publicly acceptable.   
 
There are still a number of hurdles to overcome in order for wind energy to play a role that is 
commensurate to its potential. Amongst others, this means ensuring better access to the 
electricity grid, removing administrative barriers to the use of renewable energy over other 

                                                            
15 EWEA Pure power : wind energy targets for 2020 and 2030, p26 and 23 (Dec 2009) 
http://www.ewea.org/fileadmin/ewea_documents/documents/publications/reports/Pure_Power_Full_Report
.pdf 
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more traditional forms of energy, and improving the technology, especially for offshore 
developments.  
 
From a social perspective, apprehensions over wind farm developments vary significantly 
and will need to be addressed on a case by case basis to ensure that local interests are 
properly considered. Typical concerns include the potential level of noise generated by wind 
farms, visual impacts, issues of safety, effects on the landscape, archeology, heritage, as 
well as possible interference with aviation or shipping navigation etc… 
 
There is also a concern over the potential impact of poorly sited wind farms can have upon 
nature and wildlife which, in view of the scale of development foreseen, cannot be ignored. 
The EU’s environmental legislation provides a common legal framework applicable across all 
Member States to address this concern. The mechanisms established through the EU’s 
existing environmental legislation can ensure that wind energy is developed in a way that is 
both sustainable and minimises its impact on the natural environment.  
 
These procedures and the potential impacts of wind farms on nature and wildlife are 
examined further in this guidance document. But it is important to bear in mind that potential 
conflicts with nature and wildlife are just one of a range of possible constraints that a wind 
farm developer may face depending on the local context. A clear distinction must therefore 
be made between these different constraints so that each can be analysed in its proper 
context and not mistakenly used as a reason for objecting to developments on other 
grounds. 
 
This requires a clear understanding of the type of potential impacts of wind farms on nature 
and wildlife as well as the legal obligations that must be respected when planning and 
executing wind farm developments.   
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2. THE EU’S POLICY FRAMEWORK AND LEGISLATION FOR  
    NATURE AND BIODIVERSITY 
 
 
 
 
 
 
 

• Like climate change and renewable energy, biodiversity conservation is a high political priority. 
The EU is committed to halting the decline in biodiversity in the EU and this commitment is now 
firmly embedded in all aspects of EU policy.   

• The EU ‘Habitats’ and ‘Birds’ Directives are the cornerstones of the EU’s biodiversity policy. They 
enable all Member States to work together to protect and ensure the survival of Europe’s most 
endangered and vulnerable species and habitat types.  

• Central to the two Directives is the creation of the Natura 2000 Network, an ecological network of 
sites spanning 27 EU countries. Nearly 26,000 sites are included in the Network so far, covering 
almost 18% of the EU’s land area. There are additionally significant marine areas but this 
component of the Network is not yet complete.  

• Wind farms likely to have an adverse effect on a Natura 2000 site must be subject to an 
Appropriate Assessment in light of the site’s conservation objectives. Such developments may 
proceed under certain conditions where the procedural safeguards foreseen by the two nature 
Directives are respected.  

• The two Directives also require that wind energy developments do not cause any significant 
damage or disturbance to species of Community interest (i.e. those covered by the Directives) or 
their key habitats in the broader countryside.   

• New wind farm plans and projects may also be subject to the provisions of the SEA and the EIA 
Directives but these are distinct and different from the Appropriate Assessment undertaken under 
the Habitats Directive.   

 

 
 
2.1 Introduction 
 
It is clear that the number of wind farm installations in the EU is likely to grow at a very 
significant rate in the short to medium term in some parts of Europe. Given that wind power 
is universally recognised as a source of clean, renewable energy and is, as such, also a 
major contributor in climate change mitigation, it will be important to ensure that its 
expansion is sustainable in all respects and is achieved without unnecessary damage to the 
natural environment and Europe’s natural heritage. 
 
Like any other industrial activities entailing the use of land or sea, wind energy development 
inevitably has an ecological footprint that still needs to be considered and addressed where 
relevant.   
 
This chapter outlines the EU’s key environmental laws and international commitments that 
need to be respected when developing wind farms in the EU. Chapter 5 provides further 
detailed guidance as regards developments affecting Natura 2000 sites in particular.  
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2.2 The EU’s commitment to halting biodiversity loss  
 
Like climate change and renewable energy, biodiversity conservation is high on the EU 
political agenda. It is identified as one of the key operational objectives of the Sustainable 
Development Strategy (SDS)16 and the Lisbon partnership for growth and jobs.  
 
The 6th Environment Action Programme (6th EAP)17 sets out the framework for 
environmental policy-making in the EU for the period 2002-2012 and has ‘nature and 
biodiversity’ as one of four priority areas for action18. The detailed measures be undertaken 
are laid down in the European Commission’s EU Biodiversity Action Plan adopted in 200619.  
 
The EU Action Plan represents an important new approach for EU biodiversity policy as it is 
the first time that all the relevant economic sectors and policy areas are addressed in a 
single strategy document and apportioned a share of the responsibility in its implementation. 
It recognises that change will only happen if there is a concerted effort from all economic 
sectors to help deliver the biodiversity targets. 
 
The EU Plan also stresses the important ecosystem services that nature provides, and upon 
which our economy and social wellbeing depends. Healthy ecosystems help purify the air 
and water, and regulate the climate. They provide basic goods such as food, fibre and wood. 
As such, they will have a major role to play in mitigating the effect of climate change in years 
to come. 
 
The Commission plans to present a new EU biodiversity strategy by the end of 2010 on the 
basis of the Communication on an EU vision and target for biodiversity beyond 201020 and 
the EU Council Conclusions on biodiversity post-2010 adopted on 15 March 2010. This 
strategy should set a limited number of measurable sub-targets for different ecosystems, 
driving forces, pressures and responses, and ensure their integration into relevant internal 
and external EU sectoral policies. An innovative aspect of the 2020 biodiversity strategy will 
be the establishment of a biodiversity baseline that will enable assessment of progress 
towards reaching the target. The EU strategy21 will be developed with a view to the global 
post-2010 biodiversity framework that is to be adopted under the United Nations Convention 
on Biological Diversity in October 2010.   
 

Biodiversity and climate change  

The Intergovernmental Panel on Climate Change (IPCC) predicts that average surface temperatures 
across the globe will rise by 2–6.4°C by 2100 compared to pre-industrial levels. The impact on 
biodiversity and ecosystems is hard to estimate but is expected to be very considerable. Already 
studies show that many species are experiencing difficulties in adapting to the changing climate and 
that this is exposing them to an even greater risk of extinction.  

Climate change also puts at risk the valuable ecosystems upon which society depends for important 
goods and services, such as flood prevention or carbon storage. Healthy ecosystems are an essential 
component of any climate mitigation strategy but, like wildlife, they are under significant pressure from 
habitat loss and degradation which is largely caused by urban sprawl, intensifying land uses and 
inappropriate development. The ability of ecosystems to assist us in mitigating against climate change 
will be determined by how effectively they are protected and managed. 

                                                            
16 COM (2001) 264 final; Renewed EU Sustainable Development Strategy adopted June 2006.  
17 Decision No 1600/2002/EC, OJ L 242, 10.9.2002,  
18 Others are climate change, environment and health, management of natural resources and waste 
19 COM/2006/0216 final.  http://ec.europa.eu/environment/nature/biodiversity/comm2006/index_en.htm 
20 (COM(2010) 4 final, 19.1.2010) 
21 Further developments can be followed at 
http://ec.europa.eu/environment/nature/biodiversity/policy/index_en.htm 
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2.3   The Habitats and Birds Directives 
 
The Birds and Habitats Directives are the cornerstones of the EU’s biodiversity policy. They 
enable all 27 EU Member States to work together, within a common legislative framework, to 
conserve Europe’s most valuable species and habitats across their entire natural range 
within the EU, irrespective of political or administrative boundaries. 
 
The Directives have two main objectives:  
• they protect species in their own right across the EU (through species protection 

provisions); 
• they conserve the core areas for certain rare and endangered species (through habitat 

protection provisions leading to the establishment of the Natura 2000 Network)  
 
In the case of the latter, it is important to note that the Natura 2000 Network is not a system 
of strict nature reserves where all human activities are excluded. Instead, the two Directives 
provide a common legislative framework, applicable in all EU countries, which ensures that 
human activities – inter alia wind energy activities – are undertaken in a way that does not 
adversely affect the integrity of Natura 2000 sites.   
 
Article 6 of the Habitats Directive lays down procedural safeguards to be followed in the case 
of new developments. Its provisions are explained in greater detail in subsequent chapters.  
But first it is useful to understand the general purpose of the two Directives.    
 
 
2.3.1 Overall objectives of the Birds and Habitats Directives 
 
The overall objective of the Birds Directive22 is to maintain and restore the populations of 
naturally occurring wild bird species present in the EU (ca 500 species) at a level which will 
ensure their survival over the long term. The Habitats Directive23 has similar objectives to the 
Birds Directive but covers species other than birds as well as habitat types. Its aim is to 
ensure the conservation of a further 1000 endangered wild animals and plants as well as 
230 rare and threatened habitat types which are in danger of disappearing.     
 
It should be noted that the Habitats Directive does not cover every species of plant and 
animal in Europe (ie not all of the EU’s biodiversity). Instead, it focuses on a sub-set of 
around 1500 species - often referred to as species of Community interest (or species of 
European importance) - which are so rare and threatened that they need protection in order 
to ensure their long-term survival within the EU. 
 
 
2.3.2  A general system of strict protection for species  
 
As regards species protection, both Directives require that Member States establish a 
general system of protection for all wild bird species in the EU and for species listed in 
Annex IV of the Habitats Directive throughout their natural range within the EU. These 
provisions apply both inside and outsite protected sites. 
 
                                                            
22 Directive 2009/147/EC of the European Parliament and of the Council (codified version of Council Directive 
79/409/EEC on the conservation of wild birds, as amended) – see 
http://ec.europa.eu/environment/nature/legislation/index_en.htm 
23 Council Directive 92/43/EEC of 21 May 1992 on the conservation of natural habitats and of wild fauna and 
flora, consolidated version reference 01992L0043 of 01.01.2007 ‐ see 
http://ec.europa.eu/environment/nature/legislation/index_en.htm 
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Article 12 and 13 Habitats Directive 

Member States should take the requisite measures to 
protect the species listed in Annex IV throughout its 
natural range within Europe.   
 
In the case of protected animals this means prohibiting 
the: 
- deliberate killing or capture by any method; 
- deliberate disturbance, particularly during breeding, 

rearing, hibernation and migration; 
- deliberate destruction or taking of eggs in the wild; 
- deterioration or destruction of breeding sites or 

resting places; 
- the keeping, sale and transport of specimens the 

from the wild. 
 
In the case of protected plants this mean prohibiting: 
- the deliberate picking, collecting, cutting, uprooting 

or destruction of such plants in the wild; 
- the keeping, transport of sale of such species taken 

from the wild.

Article 5 of Birds Directive 

Member States should take the requisite 
measures to establish a general system of 
protection for all wild bird species throughout 
their natural range within the EU. In particular 
they should prohibit the following: 
 

- deliberate killing or capture by any 
method; 

- deliberate destruction of, or damage to, 
their nests and eggs or removal of their 
nests; 

- taking their eggs in the wild and keeping 
of eggs; 

- deliberate disturbance of these birds 
particularly during the period of breeding 
and rearing, in so far as this would have a 
significant negative effect on the birds; 

- keeping the birds in captivity and their 
sale. 

 

The exact terms are laid down in article 5 of the Birds Directive and Article 12 (for animals) 
and Article 13 (for plants) of the Habitats Directive. 
 
As some protected species are potentially vulnerable to wind farms, these provisions may 
also need to be taken into account by developers and planners when considering 
developments outside Natura 2000. This could apply for instance if a proposed development 
is situated along a major migration route as it could cause significant disturbance or damage 
to protected birds, bats or other species during their migration.  
 
Whatever measures are applied to meet the strict protection provisions of the two Directives, 
they must be proportional to the assessed impact on the conservation status of the species 
concerned.  
 

 
Derogations to these species protection provisions are allowed in some circumstances (e.g. 
to prevent serious damage to crops, livestock, forests, fisheries and water) provided that 
there is no other satisfactory solution and the consequences of these derogations are not 
incompatible with the overall aims of the Directives.  
 
The conditions for applying derogations are set out in Article 9 of the Birds Directive and 
Article 16 of the Habitats Directive.  With reference to wind farms, it is primarily reasons 
related to ‘the interests of public health and public safety, or for ‘other imperative reasons of 
public interest’ (ref. Article 16(1c)) that might apply. The Commission has produced 
guidelines on the strict species protection provisions for animals protected under the 
Habitats Directive24.  
 
 
 

                                                            
24 Guidance document on the strict protection of animal species of Community interest under the 'Habitats' 
Directive 92/43/EEC http://ec.europa.eu/environment/nature/conservation/species/guidance/index_en.htm   
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2.3.3 Habitat protection provisions: the Natura 2000 Network:  
 
The two Nature Directives also require the protection of key sites for certain species and 
habitat types listed in the respective annexes.  Together, these sites form part of the Natura 
2000 Network which spans 27 EU countries.  
 
•  Under the Habitats Directive, 

core sites need to be protected 
for the habitat types listed in 
annex I and species in annex 
II25. The first step is for 
Member States to propose 
their national list of possible 
Sites of Community 
Importance (SCIs). It is 
important to note that the 
selection of SCIs must be 
done on scientific grounds 
only. Member States may not 
take economic aspects into 
account at this stage.26  

 
These proposed SCIs are then examined at a biogeographical level27 to ensure that they 
offer sufficient coverage for the protected species and habitat types concerned before 
they are approved by the Commission. Member States then have six years to designate 
the approved SCIs as a Special Area of Conservation (SAC) by which time they must 
also establish the necessary conservation measures to maintain and restore the habitats 
and species at a favourable conservation status.      

 
• Under the Birds Directive, core sites need to be classified for ca 190 species of birds 

listed in Annex I of the Directive. Member States must also classify sites for other 
regularly occurring migratory bird species not listed in Annex I, bearing in mind the need 
to protect their breeding, moulting and wintering areas and staging posts along their 
migration routes, eg wetlands of international importance.  These sites are called Special 
Protection Areas (SPAs) and are included directly into the European Natura 2000 
Network28. 

 
By December 2009, about 26,000 SCIs and SPAs were included in the Natura 2000 
Network29.  Together, they cover around 18% of the land area in the EU-27 with signficant 
additional marine areas30. At this stage, there were 1391 SCIs and 619 SPAs in marine 
waters but further sites will need to be protected to complete the marine component of the 
network. This should be achieved by 2012. 
 

                                                            
25 There is considerable overlap between the species listed in annex II and those listed in annex IV but not all 
Annex IV species require specific site protection under Natura 2000 so they are not all listed in annex II.  
26 ECJ Ruling C‐371/98, First Corporate Shipping LTD.  
27 The EU has 9 biogeographical regions, each with its own characteristic blend of vegetation, climate, 
topography and geology. Working at this level makes it easier to check species and habitat conservation trends 
under similar natural conditions, irrespective of national boundaries.  
28 In contrast to the Habitats Directive, there is no intermediary step of selecting sites according to 
biogeographical region in the case of SPAs.  These are included directly into the Natura 2000 Network 
29 European Commission, http://ec.europa.eu/environment/nature/natura2000/barometer/index_en.htm 
30 There is sometimes considerable overlap between SPAs and SCIs so the figures are not cumulative 
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Figure 6: the European Natura 2000 Network across EU-27, status January 2009 
 
 
2.3.4 Managing and conserving Natura 2000 sites  
 
Within Natura 2000 sites, Member States must: 
 
• take appropriate conservation measures to maintain and restore the habitats and 

species for which the site has been designated to a favourable conservation status 
(Article 6.1).  

• avoid damaging activities that could significantly disturb these species or deteriorate the 
habitats of the protected species or habitat types (Article 6.2); 

 
The competent authorities in each country should identify the conservation measures for  
Natura 2000 sites at the latest 6 years after the adoption of the site as Site of Community 
Interest (or in the case of SPA immediately upon classification). These conservation 
measures are to be based on the status and ecological requirements of the habitats and 
species for which the site is designated Natura 2000. The ultimate objective is to ensure that 
the species and habitat types are maintained or restored to a favourable conservation status 
across their natural range.31   
 

                                                            
31 The concept of Favourable Conservation Status is not mentioned in the Birds Directive but there are 
analogous requirements, i.e. all SPAs must still be subject to special habitat conservation measures in order to 
ensure the survival and reproduction of the Annex I birds in their area of distribution. 
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What does favourable conservation status mean in practice?  

The ultimate objective of the Habitats Directive is to ensure that the species and habitat types 
covered reach what is called a ‘favourable conservation status’ and that their long-term survival 
is deemed secure across their entire natural range within Europe.  

In the case of the species covered by the Directive (ref Article 1(i)) this means that: 
- populations are maintaining themselves over the long term and are no longer showing 

signs of continuing decline;  
- their natural range is not being reduced; 
- there is, and will probably continue to be, a sufficiently large habitat to maintain its 

populations on a long-term basis. 

In the case of a habitat type, a favourable conservation status (ref Article 1(e)) is achieved 
when: 
- its natural range and the areas it covers within that range are stable or increasing; and  
- the specific structure and function which are necessary for its long-term maintenance are 

present and are likely to continue to exist in the foreseeable future; 
- the conservation status of typical species that live in these habitat types is favourable as well. 

 
To help decide which conservation measures should be undertaken on individual Natura 
2000 sites, the Habitats Directive encourages the development of management plans which 
are specifically designed for the site in question or integrated into other development plans.  
 
Management plans, where they exist, can be a useful source of information for developers 
since:  
- they record the conservation needs of the habitats and species for which the site has 

been designated so that it is clear to all what is being conserved and why;  
- they analyse the socio-economic and cultural context of the area and the interactions 

between different land-uses and the species and habitats present;  
- they spell out the conservation objectives for the site; 
- they identify practical management solutions that can help integrate conservation 

activities with other land-use practices. 
 
 
2.3.5  New developments affecting Natura 2000 sites 
 
Whereas Article 6(1) and (2) of the Habitats Directive concern the day-to-day management 
and conservation of Natura 2000 sites, Articles 6(3) and 6(4) lay down the procedure to be 
followed when planning new developments that might affect a Natura 2000 site32.  
 
This stepwise procedure is examined in detail in chapter 5 but, in essence, it requires that a 
plan or project having a likely significant negative effect on a Natura 2000 site undergoes an 
‘Appropriate Assessment’ to study these effects in detail and to see how they relate to the 
site’s conservation objectives.   
 
Depending on the findings of the Appropriate Assessment, the competent authority agrees to 
the plan or project as it stands if it has ascertained that it will not adversely affect the integrity 
of the site concerned.  
 
                                                            
32 This applies to SCIs, SACs and SPAs and concerns not just plans or projects inside a Natura 2000 sites but also 
those that are outside but could have a significant effect on the conservation of species and habitats within 
the site.  For instance a dam constructed upstream on a river that could alter or stop the regular flooding of an 
important wetland for birds within an SPA further downstream.   
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Or if it has ascertained that there will be an adverse effect it may require one or more of the 
following, depending on the degree of impact:  
• specific mitigation measures are introduced to remove the negative effects;  
• certain conditions are respected during the construction, operational or decommissioning 

phases of the wind farm, again to remove the likelihood of negative effects or to reduce 
them to an insignificant level where they no longer affect the integrity of the site; 

• feasible alternatives are explored instead. 
 
In exceptional circumstances, a plan or project may still be allowed to go ahead under 
certain conditions, in spite of being assessed as having negative effects on the site provided 
the procedural safeguards laid down in the Habitats Directive are followed. This may be 
possible, for instance, if the plan or project is considered to be of overriding public interest 
and there are no alternatives available. In such cases, compensation measures will need to 
be implemented to ensure that the overall coherence of Natura 2000 is protected (see 
Chapter 5).  
 
 
2.3.6   Improving the ecological coherence of the Natura 2000 Network   
 
In addition to designating core sites under the Natura 2000 Network, Article 10 of the 
Habitats Directive also requires Member States to endeavour to improve the ecological 
coherence of the network across the broader countryside by maintaining and, where 
appropriate, developing features of the landscape which are of major importance for wild 
fauna and flora, such as wildlife corridors or stepping stones, which can be used during 
migration and dispersal33. 
 
 
 
2.4 The EU nature Directives and wind farm development 
 
As regards wind farm developments, there are two aspects of the EU Directives to bear in 
mind in particular, depending on the location of the development:  
 
• In and around Natura 2000 sites: any wind farm development that is likely to affect one 

or more Natura 2000 sites has to undergo a step-by-step Appropriate Assessment 
procedure and, where necessary, apply the relevant safeguards for the species and 
habitat types of Community interest (explained in detail in chapter 5)  
 

• Anywhere within the EU: the two Directives also require that Member States protect 
species of Community interest throughout their natural range within the EU (cf. Article 5 
of Birds Directive and Article 12 of Habitats Directive – see above). Thus any wind farm 
development must also take account of its potential impacts on species of Community 
interest (covered by the two Directives) outside Natura 2000 sites as well.  

 
 
 

                                                            
33 Kettunen et al. (2007) for guidance on the maintenance of landscape features in consistency with Article 10 
of the Habitats Directive and Article 3 of the Birds Directive; available via 
http://ec.europa.eu/environment/nature/ecosystems/docs/adaptation_fragmentation_guidelines.pdf 
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2.5   The SEA Directive and the EIA Directive 
 
Two other key pieces of EU environmental legislation are directly relevant to wind farm 
developments:  
- Directive 2001/42/EC on the evaluation of the effects of certain plans and programmes 

on the environment (commonly referred to as ‘SEA’ Directive)34  
- Directive 85/337/EEC on the assessment of the effects of certain public and private 

projects on the environment, amended in 1997 (97/11/EC) and 2003 (2003/35/EC) – 
commonly referred to as the ‘EIA’ Directive35. 

 
 
2.5.1 The SEA Directive  
 
The purpose of the SEA Directive 2001/42/EC is to ensure that the environmental 
consequences of certain plans and programmes are identified, assessed and taken into 
account during their preparation and before their adoption.   
 
In this respect, Member States are required to: 
• prepare an environment report which identifies and assesses the likely significant 

environmental effects of the plans and programmes, and of any reasonable alternatives. 
• provide certain authorities and the general public with an opportunity to express their 

opinion on the environmental report as well as on the draft plan or programme. 
Consultation not only helps to ensure that the information supplied for the assessment is 
comprehensive and reliable but also provides more transparency in the decision making 
process. 

 
Ultimately, the SEA aims to encourage a more integrated and efficient approach to territorial 
planning where environment, including biodiversity considerations, are taken into account 
much earlier on in the planning process and at a much more strategic level.  This usually 
translates itself into fewer conflicts further down the line at the level of individual projects. It 
also allows for a more appropriate siting of future developments away from areas of potential 
conflict with nature conservation.  
 
A Strategic Environmental Assessment is mandatory for a variety of plans and programmes 
(i.e. prepared for agriculture, forestry, fisheries, energy, industry, transport, waste 
management, water management, telecommunications, tourism, town and country planning 
or land use) which set the framework for future development consent of projects listed in the 
‘EIA Directive’. An SEA should also be carried out on any plans or programmes, which, in 
view of the likely significant effect on sites, have been determined to require an assessment 
pursuant to Article 6 or 7 of the Habitats Directive. 
 
 
2.5.2  Environmental Impact Assessment  
 
While the SEA process operates at the level of public plans and programmes, Environmental 
Impact Assessments (EIA) operate at the level of individual public and private projects. 
Thus, development consent for projects36 which are likely to have significant effects on the 
environment should be granted only after an assessment of the likely environmental effects 
of the project has been carried out.  
                                                            
34 OJ L 197, 21.7.2001, p. 30–37 –http://ec.europa.eu/environment/eia/home.htm 
35 OJ L 156, 25.6.2003, p. 17 –http://ec.europa.eu/environment/eia/home.htm 
36 The EIA Directive defines ‘project’ as the execution of construction works or of other installations, schemes, 
or interventions in the natural surroundings and landscape. 
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The EIA Directive distinguishes between projects requiring a mandatory EIA (so-called 
Annex I projects) and those where Member State authorities must determine, in a procedure 
called “screening”, if projects are likely to have significant effects, taking into account criteria 
in Annex III of the Directive (so-called Annex II projects).  Wind power developments are 
listed in Annex II.3.i of the EIA Directive37. 
 
Environmental Impact Assessments process (EIA) 
 
The typical EIA procedure includes the following stages: 

• Screening (Article 4 and Annex III of the EIA Directive): to determine whether an EIA is required.   
Screening is required for any type of project listed in Annex II (including wind farms). The 
screening decision of the competent national authority is made available to the public. 

• Scoping (Article 5): is the stage of the EIA process that determines the content and extent of the 
matters to be covered in the environmental information to be submitted by the developer to a 
competent authority. The scoping stage is an important feature of an adequate EIA regime, 
mainly because it improves the quality of the EIA. 

• Preparation of an Environmental Statement or report (Article 5), presenting the following 
necessary environmental information: description of project, description of measures to avoid or 
reduce significant adverse effects, data required to identify and assess the main effects on the 
environment, an outline of the main alternatives studied by the developer, and an indication of 
the reasons for the preferred choice, taking into account the environmental effects identified.This 
should be made publicly available.   

• Consultation: (Articles 6, 7 & 8) The public, the environmental authorities and Member States 
concerned must be informed and consulted before the decision on the request for development 
consent is taken. The results of consultations and the information gathered must be taken into 
consideration in the development consent procedure.  

• Explanation of the Decision: (Article 9), When a decision to grant or refuse a development 
consent has been taken, the national authorities are obliged to make available to the public 
specific information, such as the content of the decision and any conditions attached thereto, the 
main reasons and considerations on which the decision is based, including information about the 
public participation process, a description, where necessary, of the main mitigation and 
compensatory measures. 

 
The EIA should address direct and indirect effects on (Article 3): 
• human beings, fauna and flora, 
• soil, water, climate and the landscape, 
• material assets and the cultural heritage, 
• the interaction between the factors mentioned in the above indents. 
Both positive and negative effects should be considered. 
 
 
2.5.3  The relationship between SEA, EIA and Appropriate Assessments    
 
There are many similarities between the procedures for SEA and EIA, and the Appropriate 
Assessments carried out for plans or projects affecting Natura 2000 sites under the Habitats 
Directive.  But this does not mean they are one and the same, there are some important 
distinctions too (see table).  Therefore, an SEA and EIA cannot replace, or be a 
substitute for, an Appropriate Assessment as neither procedure overrides the other.  
They may of course run alongside each other or the Appropriate Assessment may form part 
of the EIA/SEA assessment38 but, in such cases, the Appropriate Assessment should be 
                                                            
37 The annex refers to "installations for the harnessing of wind power for energy production (wind farms)". 
38 Doing an Appropriate Assessment at the level of a plan also does not remove the need to apply the Article 
6(3)‐(4) procedure to individual projects as well.  Of course if the Appropriate Assessment of a plan results in a 
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clearly distinguishable and identifiable in the SEA’s Environmental Report or in the EIA’s 
Environmental documentation, or should be reported on separately so that its findings can 
be differentiated from those of the general EIA or SEA39.   
 
 
 

One of the key distinctions between SEAs/EIAs and Habitats Directive’s Appropriate 
Assessments, apart from the fact that they measure different aspects of the natural 
environment and have different criteria for determining ‘significance’, is how the outcome of 
the Assessment is followed. In this regard, the assessments under the SEA and EIA lay 
down essentially procedural requirements and do not establish obligatory environmental 
standards. On the contrary, the assessment under the Habitats Directive lays down 
obligations of substance, mainly because it introduces an environmental standard, i.e. the 
conservation objectives of a Natura 2000 site and the need to preserve its integrity. 
 
In other words, if the Appropriate Assessment determines that the plan or project will 
adversely affect the integrity of a Natura 2000 site, the authority cannot agree to the plan or 
project as it stands unless, in exceptional cases, they invoke special procedures for projects 
which are deemed to be of overriding public interest. The SEAs/ EIAs, on the other hand, are 
designed to make the planning authorities fully aware of the environmental implications of 
the proposed plan or project so that these are taken into account in their final decision.  
 
Table 2: Comparison of procedures under AA, EIA and SEA  
 

 AA EIA SEA 
Which type of 
developments 
are targeted ?  

Any plan or project which - 
either individually or in 
combination with other 
plans/projects - is likely to 
have an adverse effect on a 
Natura 2000 site (excluding 
plans or projects directly 
connected to the 
management of the site)  

All projects listed in 
Annex I. 
 
For projects listed in 
Annex II the need for an 
EIA shall be determined 
on a case by case basis 
and depending on 
thresholds or criteria set 
by Member states (taking 
into account criteria in 
Annex III)   

Any Plans and Programmes or 
amendments thereof which are  
(a) prepared for agriculture, forestry, 
fisheries, energy, industry, transport, 
waste management, water 
management, telecommunications, 
tourism, town and country planning or 
land use and which set the framework 
for future development consent of 
projects listed in Annexes I and II to 
Directive 85/337/EEC, or 

(b) which, in view of the likely effect on 
sites, have been determined to require 
an assessment pursuant to Article 6 or 
7 of Directive 92/43/EEC. 

What impacts 
need to be 
asssessed 
relevant to 
nature?  

The Assessment should be 
made in view of the site’s 
conservation objectives 
(which are set in function of 
the species/ habitat types for 
which the site was 
designated. ) 
The impacts (direct, 
indirect, cumulative..) 
should be assessed to 
determine whether or not 
they will adversely affect 
the integrity of the site 
concerned.  

Direct and indirect, 
secondary, cumulative, 
short, medium and long-
term, permanent and 
temporary, positive and 
negative significant 
effects on ….’fauna and 
flora’ 

Likely significant effects on the 
environment, including on issues such 
as biodiversity, population, human 
health, fauna, flora, soil, water, air, 
climatic factors, material assets, 
cultural heritage including architectural 
and archaeological heritage, 
landscape and the interrelationship 
between the above factors; 

                                                                                                                                                                                         
development being zoned into areas of low or no potential conflicts with Natura 2000 sites then it is likely that 
fewer projects resulting from the plan will require an Appropriate Assessment at a project level.   
39 “Assessments of plans and projects significantly affecting Natura 2000 sites. Methodological guidance on the 
provisions of Article 6(3) and (4) of the Habitats Directive 92/43/EEC”.   
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Who carries out 
the 
Assessment?  

It is the responsibility of the 
competent authority to 
ensure that the AA is 
carried out. In that context 
the developer may be 
required to carry out all 
necessary studies and to 
provide all necessary 
information to the 
competent authority in 
order to enable the latter to 
take a fully informed 
decision. In so doing the 
competent authority may 
also collect relevant 
information from other 
sources as appropriate. 
 

The developer The competent planning authority  

Are the public/ 
Other authorities 
consulted? 

Not obligatory but 
encouraged ‘if appropriate’  
 
 
 
 
 
 
 

Compulsory –consultation 
to be done before 
adoption of the 
development proposal  
 
Member States shall take 
the measures necessary 
to ensure that the 
authorities likely to be 
concerned by the project 
by reason of their specific 
environmental 
responsibilities are given 
an opportunity to express 
their opinion on the 
request for development 
consent. Ditto for the 
public. 

Compulsory –consultation to be done 
before adoption of the plan or 
programme. The authorities and the 
public shall be given an early and 
effective opportunity within appropriate 
time frames to express their opinion on 
the draft plan or programme and the 
accompanying environmental report 
before the adoption of the plan or 
programme or its submission to the 
legislative procedure 
 
Member States must designate the 
authorities to be consulted which, by 
reason of their specific environmental 
responsibilities, are likely to be 
concerned. 
 

How binding are 
the outcomes ?  
 
 
 
 
 
 

Binding.   The competent 
authorities can agree to 
the plan or project only 
after having ascertained 
that it will not adversely 
affect the integrity of the 
site. 

The results of 
consultations and the 
information gathered as 
part of the EIA must be 
taken into consideration 
in the development 
consent procedure.  

The environmental report, as well as 
the opinions expressed shall be taken 
into account during the preparation of 
the plan or programme and before its 
adoption or submission to the 
legislative procedure. 

 
 
2.6 Relevant international nature and biodiversity Conventions and Agreements  
 
The European Union and its Member States, as well as most other European countries are 
contracting parties to various relevant international environmental Conventions and 
Agreements. Thus, European and national legal frameworks on nature and biodiversity 
conservation must take full account of the commitments entered into under these 
Conventions and Agreements as well.  
 
These Conventions have helped to shape the legal framework for biodiversity policy and 
legislation within the EU and also helped define the relationship between the EU and other 
countries.  The following outlines the most relevant in the context of renewable energies - 
such as wind energy - and nature conservation in Europe. Several have also adopted 
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specific recommendations and resolutions on wind farms and wildlife. These are listed in 
annex I to this guide:   
 
• The Convention on Biological Diversity40 (CBD) is a global treaty, adopted in Rio de 

Janeiro in June 1992. It widened the scope of biodiversity conservation from species 
and habitats to the sustainable use of biological resources to the benefit for mankind. To 
date, 189 parties have ratified the convention. 
 

• The Convention on the Conservation of European Wildlife and Natural Habitats41 
(‘Bern Convention’) came into force in 1982. It has played a significant role in 
strengthening the work on biodiversity conservation in Europe. It has been signed by 45 
Member States of the Council of Europe, as well as the European Community and four 
countries in Africa. An important objective of the convention is the creation of the 
Emerald Network42 of Areas of Special Conservation Interest (ASCIs). This operates 
alongside the EU Natura 2000 Network. A recommendation on effects of wind turbines 
on migratory species of mammals and birds was adopted in 2002. 

 
• The Convention on the Conservation of Migratory Species of Wild Animals43 

(CMS, ‘Bonn Convention’) aims to preserve migratory species throughout their natural 
range. It entered into force in 1983 and has now been signed by more than 100 parties. 
Several agreements signed under this Convention are relevant to the management of 
conflicts between migrating animals and wind farms: 

- Agreement on the Conservation of African-Eurasian Migratory Waterbirds44 (AEWA)  
calls for coordinated action throughout the migration routes or flyways.  It came into 
force in 1999. The agreement covers 119 countries and 235 species of waterbirds. 
The European Community ratified AEWA in 2005. 

- Agreement on the Conservation of Populations of European Bats45 (EUROBATS) 
concerns the protection of all 45 species of bats found in Europe. It entered into 
force in 1994. Currently 32 countries have signed up. Implementation of common 
conservation strategies and international experience-sharing are its main activities. 
Under this agreement, guidelines were published in 200846 for the consideration of 
bats in wind farm projects. 

- Agreement on the Conservation of Small Cetaceans of the Baltic and North Sea47 
(ASCOBANS): this aims to co-ordinate measures to reduce negative impact of by-
catches, habitat loss, marine pollution and acoustic disturbances among the ten 
parties. It was launched in 1991. A resolution on adverse effects of sound on small 
cetaceans, and with relevance for potential impact from wind farms, was adopted in 
2006 (Annex I). 

- Agreement on the Conservation of Cetaceans in the Black Sea, Mediterranean Sea 
and contiguous Atlantic area48 (ACCOBAMS) is a cooperative framework for the 
conservation of marine biodiversity in the Mediterranean and Black Seas. Its main 

                                                            
40 http://www.cbd.int. 
41 http://www.coe.int/t/dg4/cultureheritage/nature/bern/default_en.asp 
42 http://www.coe.int/t/dg4/cultureheritage/nature/EcoNetworks/Default_en.asp  
43 http://www.cms.int. 
44 http://www.unep‐aewa.org 
45 http://www.eurobats.org 
46 Rodrigues et al. (2008), available via http://www.eurobats.org/publications/publication_series.htm. 
47 http://www.ascobans.org. 
48 http://www.accobams.org. 
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purpose is to reduce the threat to and improve knowledge about cetaceans in these 
seas. The agreement came into force in 2001. 

 
• The Convention of Wetlands of International Importance49 (‘Ramsar Convention’) is 

an intergovernmental treaty providing a framework for national action and international 
cooperation for the conservation and wise use of wetlands. It was adopted in 1971 and 
amended in 1982 and 1987. There are to date 158 parties and so far 1723 sites 
worldwide have been added to the ‘Ramsar’ list of wetlands of international importance. 
The Convention does not foresee ratification by supra-national bodies such as the 
European Union but all Member States of the EU are contracting parties. 

 
• The Convention for the Protection of the Marine Environment of the North-East 

Atlantic50 (OSPAR) guides international cooperation on a range of issues including the 
conservation of marine biodiversity and ecosystems, the impact of eutrophication and 
hazardous substances, and monitoring and assessment. It was launched in 1992, 
following of the merger of the previous Oslo and Paris Conventions (from 1972 and 
1974). Several studies of potential impact of off-shore wind farms on the marine 
environment have been initiated under the auspices of this Convention. 

 
• The Convention on the protection of the marine environment of the Baltic Sea 

Area51 (HELCOM, ‘Helsinki Convention’) covers the Baltic Sea basin plus all inland 
waters in its catchment area. It was adopted in 1980 and revised in 1992. All countries 
around the Baltic Sea plus the EU are contracting parties. 

 
• The Convention for Protection against Pollution in the Mediterranean Sea52 

(‘Barcelona Convention’) aims primarily to regulate and reduce the negative impact of all 
kinds of pollutants in the Mediterranean basin. It was set up in 1976 and last amended 
in 1995. Most countries bordering the sea have signed up to it. 

                                                            
49 http://www.ramsar.org 
50 http://www.ospar.org. 
51 http://www.helcom.fi 
52 http://www.unep.ch/regionalseas/regions/med/t_barcel.htm  
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3.  POTENTIAL IMPACTS OF WIND ENERGY   
     DEVELOPMENTS ON NATURE AND WILDLIFE  
 
 
 
 
 

• Evidence to date indicates that appropriately sited and well designed wind energy developments 
are generally not a threat to biodiversity. However, there may be occasions where individual plans 
or projects can cause damage to protected wildlife and nature areas.   

• Studies suggest that various species of birds, bats and marine animals may be particularly 
vulnerable.  The type and degree of impact is very much dependent upon a range of factors, such 
as location and the type of species present. The potential impacts must therefore be examined on 
a case by case basis. 

• Scientific studies and monitoring work undertaken in relation to existing and future wind farm 
developments are an invaluable source of information. Wind farm developers as well as planners, 
scientists and NGOs have a key role to play in building up the information base on the 
interactions between wind farms and wildlife. 

• The benefits of such studies are manifold, not just for scientists but also for the industry itself: a 
better scientific knowledge base will ultimately lead to better and faster decision making. 

 

 
 
3.1 Positive and negative impacts: the need for a case by case approach  
 
This chapter reviews the type of possible impacts that wind farms and their associated 
instrastructures could have on wildlife.  The information contained therein has been sourced 
from a wide range of published scientific studies and reviews. Its purpose is to provide 
developers, relevant authorities and others with an overview of the types of potential impacts 
on wildlife they should pay attention to when preparing a wind farm development plan or 
project or when assessing the potential impacts of such plans or projects on wildlife and 
nature.  
 
This does not imply that wind farm developments in general pose a problem for wildlife. 
There are clearly many cases where well designed and appropriately sited developments 
have no or only limited and largely insignificant impacts on biodiversity. There are also 
examples of where wind farms have delivered overall net benefits for biodiversity, especially 
in areas where the natural environment is already impoverished.  
 
But, whilst well sited and designed wind farm developments are unlikely to pose a problem 
for biodiversity, this does not remove the obligation to examine, through EIA/SEAs and 
Appropriate Assessments, the potential effects that individual plans or projects can have and 
to ensure that, in the event that potentially significant impacts are detected, these are 
minimised or avoided altogether, especially when it could affect rare and threatened species 
and habitat types of Community importance.   
 
For this to be possible, those concerned - be they developers, authorities, consultants etc -
ought to be aware of the kind of threats to look out for. Since the main purpose of this 
guidance document is to clarify the provisions of Article 6 of the Habitats Directive in relation 
to wind energy development, this chapter focusses on reviewing the type of potential 
negative effects that may need to be taken into consideration as part of the Appropriate 
Assessment.   
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This does not mean that all wind farms will necessarily have such impacts - there are plenty 
of examples, especially in areas located away from highly sensitive wildlife zones, that show 
this is not the case and that with careful preparation, many potential problems can be 
designed out early on or effectively mitigated against (see chapter 5.5.4 for an overview of 
possible mitigation measures). 
 
Wind energy developmnents can bring local biodiversity benefits 
 
If planned properly, modern wind energy activities can not only avoid impacting on wildlife but can 
also on occasion actively contribute to biodiversity conservation. This is especially relevant for 
developments that are located in an already modified or severely impoverished natural environment 
as the following example illustrates:  
 
Black Law, Scotland – Bringing Degraded Land Back into Active Management 
Black Law wind farm (42 wind turbines with installed capacity of 97MW) is located on an exposed 
stretch of severely degraded upland moorland in South Lanarkshire, Scotland. Prior to development 
the site bore the scars of opencast mining and had been described as a major eyesore. As required 
by a stipulation of the planning conditions the developer, ScottishPower, devised and implemented a 
Habitat Management Plan for this brownfield site in consultation with Scottish Natural Heritage, RSPB 
Scotland, Lanarkshire Farmland and Wildlife Advisory Group and the University of Stirling. 
 
The management plan covered 14.4km² in the vicinity of the turbines and involved the clearance of 
4km² of non-native conifer plantation to allow the regeneration of blanket bog and typical upland 
vegetation. One of the mines was transformed into a shallow wetland and a 300m stretch of the 
Abbey Burn watercourse also restored. For the benefit of farmland birds, nestboxes were installed 
and ‘sacrificial crops’ were planted and left unharvested to provide a winter food source. Species 
targeted to benefit from the habitat improvement work included: otter, breeding waders, farmland 
birds, badger, bats, long-eared owl, black grouse, kestrel, barn owl, spotted flycatcher and merlin. 
 
According to RSPB ‘Black Law has taken a badly scarred site and vastly improved it. This will benefit 
a range of wildlife’.  ScottishPower ‘agrees with RSPB that as long as we are careful in picking wind 
farm locations, perhaps not next to breeding site for golden eagle, for example or a migratory route, 
we should be able to accommodate their concerns53.  
 
Beinn an Tuirc, Scotland – Integrating Protection and Development54 
The discovery of a pair of Golden Eagles at the site of a planned 30MW wind farm at Beinn an Tuirc 
in Scotland, did not prevent construction but instead inspired a considered approach to minimising the 
impacts of the development. Based on environmental assessment results, a means was found that 
accommodated the needs of the eagles without reducing the viability of the wind farm.  
 
Firstly, some adjustment was made to the planned turbine locations to remove them from the eagles’ 
core territory. Due to the large distances covered by Golden Eagles it was not possible to reposition 
the turbines outside the pair’s entire territory, so an alternative habitat was created for them away 
from the turbines, dubbed a ‘mitigation area’. The mitigation area was created by the clearance of 
4.5km2 of non-native conifer plantation to allow regeneration of the traditional upland moor vegetation 
such as heather, blaeberry and cotton grass. This provided an attractive environment for Red Grouse 
– a key prey species of Golden Eagles – which, in turn, attracted the eagle pair to the new habitat.  
 
Thus the mitigation area served two purposes: the habitat loss instigated by the turbines’ arrival was 
offset and, by attracting the eagles away from the turbines, the risk of collision with blades was far 
reduced. Monitoring shows that the mitigation area habitat is developing well, and in 2008 two Golden 
Eagle chicks were hatched at the site.  
 
 
 
                                                            
53 More information : http://www.scottishpower.com/search.asp?search=Black+Law&x=10&y=7 
54 Positive planning for onshore wind , RSPB and IEEP, March 2009  (Bowyer et al. 2009). 
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It is widely recognised, amongst others by the wind energy sector itself, that whereas the 
global benefits of switching to renewable energy are relatively straight forward to assess, the 
local interface between a particular wind farm development and the environment tends to be 
more complex. The effects are very much dependent on the wildlife present as well as on 
the location and design of the individual wind farm developments which is why it is essential 
to examine each plan or project on a case by case basis.  
 
 
3.2 Identifying potential impacts during different phases of wind farm development 
 
When assessing the potential impacts of wind energy developments on nature and wildlife it 
is important to bear in mind that these impacts may concern not just the wind turbines 
themselves, but also all associated installations such as access roads, site access (e.g. for 
maintenance works or during constuction), anemometer masts, construction compounds, 
concrete foundations, temporary contractors facilities, electrical cabling (e.g. overhead wires) 
for access to the grid, spoils, and/or possible a sub-station, control building etc…  
 
They can also appear during any one of the phases of the wind farm’s development from the 
initial construction phase to the actual operation and management and, on to the re-
powering or decommissioning phases. As a result, the impacts may be temporary or 
permanent, on-site or off-site, cumulative and may come into play at different times during 
the project cycle. 
 
All these factors should also be taken into consideration during the impact assessment and, 
where necessary, avoidance or mitigation measures should be introduced into the planning 
agreements and accompanying planning permits to eliminate, or at least minimise, the 
effects of the proposed plan or project on wildlife.  
 
 
3.3 An overview of potential impacts  
 
The type and scale of impact is very much dependant on the species involved, their ecology 
and state of conservation as well as the location, size and design of the wind farm plan or 
project. That is why it is important to examine each development plan or project on a case by 
case basis. As stated before, there is an increasing body of evidence to indicate that wind 
farm projects that avoid, or are located away from, areas of importance for wildlife generally 
do not have a major impact on biodiversity. But for this to be the case the developer must be 
aware of highly sensitive areas in the first place and of the potential impacts to look out for. 
  
Mitigating against potentially negative effects 
The potential risks of negative impacts mentioned in this chapter can sometimes be effectively 
mitigated against. Mitigation involves introducing measures into the plan or project to eliminate these 
potential negative effects or reduce them to a level where they are no longer significant. This means 
that they must be directly linked to the likely impacts and based on a sound understanding of the 
species/ habitats concerned. 
  
In the case of wind farm plans or projects, an obvious mitigation measure is to adjust the location of 
the wind farm away from areas where it can cause conflicts with species and habitat types. But 
mitigation measures can also involve modifications to the size, design and configuration of the wind 
farms or the construction of turbines and associated infrastructures.  Or they can take the form of 
temporal adjustments during the construction and operational phases.   Further details, with examples 
of possible mitigation measures that have been used for wind farms so far, are given in chapter 5.5.4. 
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The type of impacts that may occur include the following:  
 
- Collision risk: Birds and bats may collide with various parts of the wind turbine, or with 

associated structures such as electricity cables and meteorological masts. The level of 
collision risk depends very much on site location and on the species present, as well as 
on weather and visibility factors. Species that are long-lived, have low reproductive rates 
and/or that are rare or are already in a vulnerable conservation state (such as eagles, 
vultures and various species of bats) may be particularly at risk. Evidence to date 
indicates that wind farms that are located away from areas harbouring concentrations of 
wild animals or areas that are important for wildlife have relatively low rates of mortality. 

 
- Disturbance and displacement: Disturbance can lead to displacement and exclusion, and 

hence loss of habitat use. This risk may be relevant for birds, bats and marine mammals. 
The species may be displaced from areas within and surrounding wind farms due to 
visual, noise and vibration impacts. Disturbance may also arise from increased human 
activity during construction work and maintenance visits, and/or as a result of opening up 
access to the site for others through the construction of new access roads etc.... The 
scale and degree of disturbance determines the significance of the impact, as does the 
availability and quality of other suitable habitats nearby that can accommodate the 
displaced animals.  

 
- Barrier effect. Wind farms, especially large establishments with tens of individual wind 

turbines, may force birds or mammals to change direction, both during migrations and, 
more locally, during regular foraging activities. Whether or not this is a problem depends 
on a range of factors such as the size of the wind farm, the spacing of turbines, the 
extent of displacement of species and their ability to compensate for increased energy 
expenditure as well as the degree of disruption caused to linkages between feeding, 
roosting and breeding sites. 
 

- Habitat loss or degradation. The scale of direct habitat loss resulting from constructing a 
wind farm and associated infrastructure depends on the size, location and design of the 
project. Whilst the actual land take may be comparatively limited, the effects may be 
more widespread where developments interfere with hydrological patterns or 
geomorphological processes. The significance of loss depends on the rarity and 
vulnerability of the habitats affected (e.g. blanket bogs or sand dunes) and/or of their 
importance as a feeding, breeding or hibernating place for species, especially for species 
of European conservation concern. Also, the potential role of some habitats as 
components in corridors or stepping stones important for dispersal and migration, as well 
as for more local movements between e.g. feeding and nesting sites, has to be taken 
into account. 

 
 
3.4 Potential impact of wind farms on selected species and habitats  
 
The following sections describe the type of potential impacts that wind farms can have on 
specific categories of species such as birds, bats and marine mammals as well as on certain 
vulnerable habitat types. The information is derived from a comprehensive analysis of the 
latest scientific literature. Overview tables are given in Annex II-IV of those species of birds, 
bats and marine animals that are considered to be particularly vulnerable to wind farms. 
Annex V provides more detailed information on the potential or confirmed impacts on certain 
species. 
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Whilst the knowledge base on the potential impacts that particular wind farms might have on 
certain species (particularly birds and bats) is growing fast and there is now an important 
body of research available, it has to be recognised that the evidence base remains low55, 
and there is still a lack of long-term studies upon which to carry out risk and impact 
assessments.  
 
An important part of the information will come from the studies and monitoring work 
undertaken in relation to existing and future wind farm developments. Like conservation 
NGOs and scientists, wind farm developers and planners have a key role to play in building 
the knowledge base on the biodiversity impacts of wind farms and how to avoid or mitigate 
them. The benefits of such cooperation and information sharing are manifold, not just for 
scientists but also for the industry itself: a better scientific knowledge base will ultimately lead 
to better and faster decision making.  
 
 
3.4.1 Potential impact of wind farms on birds  
 
The potential impact of wind farms on birds is the one that has been most studied. As 
outlined above, if there is an impact, it is likely to fall into a number of categories:   
 
• Collision fatalities 
 
Injuries and mortalies tend to be related mostly to collisions with rotors or with other 
associated infrastructures such as overhead cables. Although there is increasing evidence 
that collision risks are generally low in most cases, there are note-worthy exceptions which 
must nevetheless be considered, especially for rare species such as large-sized raptors that 
already under threat and where wind farm fatalities may be an additional factor. 
 
Significant collision mortality risks are primarily related to topographical bottlenecks where 
migrating or local birds fly through a relatively confined area, for example mountain passes 
or land-bridges between water-bodies. Other susceptible locations are slopes with rising 
winds where the birds gain lift and near wetlands or shallow seas that attract large numbers 
of feeding or resting birds. Flight corridors between feeding areas, roosting sites or breeding 
sites are also particularly susceptible56. However, there is also increasing evidence among 
various species of active avoidance behaviour57. 
 
Peaks in mortality may also be seasonal, for instance during spring and autumn migration 
when bird concentrations tend to grow significantly. Or it may be higher during the period of 
pre-nuptial display flights in spring, defence of breeding territories or whilst providing food for 
nestlings. 
 
Other factors that could influence collision risks include the species flight height, flight type 
(migration or commuting flights to and from feeding areas through a windfarm), behaviour, 
weather conditions, topography and the scale and design of the wind turbines. However, 
potential increases in collision risk, e.g. during poor visibility, fog or rain, may also be partly 
offset by lower flight activity in such conditions58. 
 
Some species are more at risk than others, and effects are likely to lie somewhere in the 
continuum between the extremes of additive - increasing overall mortality - or compensatory 
                                                            
55 E.g. Stewart et al. (2007). 
56 E.g. EEA (2009) and references therein. 
57 E.g. Hötker (2005, 2006), Petersen et al. (2006), Masden et al. (2009). 
58 E.g. Drewitt & Langston (2006) and references therein. 
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- replacing other causes of mortality. However, as some of the species found to be at 
particular risk are long-lived with low annual recruitment and high maturation age, it can be 
concluded that they might be susceptible to additional mortality59. Although more direct 
evidence related to wind farms is still scarce, there are nevertheless indications that raptors 
may be susceptible to the additive mortlity60. 
 
Special consideration must also be given to populations of scarce and vulnerable species 
already under threat from other human-induced factors such as habitat loss61. This include 
species listed in annex I of the Birds Directive, such as species of raptors and seabirds. 
There is also increasing concern (but as yet insufficient evidence) for night-migrating 
passerines62.  
 
 

Wind farm developments and the risk of collision fatalities amongst raptors 
 
There has been a particular concern over the potential effects of collisions between various species of 
raptors and inappropriately sited wind farms. For instance, significant levels of mortality have been 
recorded for e.g. Eurasian Griffon Vulture (Gyps fulvus), Egyptian Vulture (Neophron percnopterus) 
and Common Kestrel (Falco tinnunculus) at wind farms in Spain63 and for White-tailed Eagle 
(Haliaeetus albicilla) in Germany and Norway and for Red Kite (Milvus milvus) in Germany64. 
 
At the same time, some of these species, such as White-tailed Sea Eagle and Red Kite, have 
increased in numbers in large parts of Europe during the last decades, due to the removal of historical 
threats and problems related to e.g. reduced exposure to toxic elements and illegal persecution. 
Nevetheless, considering that many of these species are long-lived, with late maturity and a low 
annual recruitment, any additional factors affecting the adult mortality should nevertheless still be 
treated seriously.   
 
Even if current studies indicate that mortality due to wind farm fatalities is low compared to other 
factors and may not have affected general population trends so far, the potential collision risk still 
needs to be studied on a case by case basis and future risks should also take account of the potential 
cumulative impact of the expected large expansion of wind farm establishments during the next 10-20 
years65. 
 
Primarily, appropriate siting of wind farms is an issue of location and avoiding key areas for raptors. 
This has not only to do with high densities of raptors, but also with seasonality - often with enhanced 
risks in spring and in relation to breeding and in autumn - as well as weather conditions and 
topography of the landscape. On the basis of today’s knowledge and experience, whilst it is not 
possible to make conclusive comments, several studies have recommended in areas where rapters 
are present,  avoiding locations on the top of hills with gentle slopes (where uplift wind conditions may 
be poor and make manoeuvrability more difficult for soaring raptors)66. But because local conditions 
differ widely between sites decisions should be taken only after assessments based on careful case-
by-case analyses. 
 

                                                            
59 E.g. Sæther & Bakke (2000) for general conclusions. 
60 E.g. a demographic study of Golden Eagle Aquila chrysaetos in the Altamont Pass Wind Resource Area in 

California indicated that mortality caused by collision was additive to other lethal agents (Hunt & Hunt 
(2006), and a population model for Egyptian Vulture (Neophron perconpterus) showed that population size 
and time to extinction decreased when wind farm mortality was added (Carrete et al. 2009). 

61 E.g. Drewitt & Langston (2008). 
62 E.g. Sterner et al. (2007), Drewit & Langston (2008) see also annex V. 
63 E.g. Barrios & Rodrígues (2004, 2007), Lekuona & Ursúa (2007), Carrete et al. (2009). 
64 Hötker et al. (2006), also Follestad et al. (2007) and Bevanger at al. (2008) for White‐tailed Eagle along the 

coast of Norway. 
65 E.g. with reference to Red Kite and Germany (Rasran et al. 2009). 
66 E.g. de Lucas et al. (2008) for European Griffon Vulture. 
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Collision mortality is usually measured through carcass search but this may lead to an 
under-estimate, especially for small birds, because corpses may be overlooked or quickly 
removed by scavengers. Using models may help to get more accurate estimates, although 
they are very dependant on reliable field data and correct assessments of avoidance by 
birds67. Recently, collision risk per megawatt (MW) has been proposed as an indicator. In 
view of the increasing size of wind turbines this may turn out to be a more relevant or useful 
measure68. 
 
Monitoring and assessing offshore mortality due to collision is even more difficult than for 
onshore locations, due to the obvious fact that carcasses are hardly ever found. Instead, 
techniques such as radar, thermal animal detection systems (TADS) and acoustic detection 
have been tested69. An alternative approach to overcome this problem is to assess 
‘sensitivity indices’ for the species concerned70.  
 
 
• Disturbance and displacement 
 
Bird disturbance, leading to displacement or exclusion, and hence loss of habitat use, is a 
matter which may be of concern both for onshore and offshore wind developments. Such 
sub-lethal effects can lead to loss of body condition which is in some respects more insidious 
than direct mortality for a population as a whole as there may be a delay before any 
population-level impact is detected71. 
 
Disturbance can be caused by the sight, noise or vibration of the wind turbines themselves 
and/or by other activities related to wind farm maintenance, involving for instance vehicle, 
boat or helicopter usage. Also, associated road infrastructure may make the site easier to 
access which can in turn increase overall disturbance. Effects are variable and dependant 
on the individual species, seasons and sites involved. They also depend on the importance 
of the site for that species and the availability of other suitable habitats in the vicinity that can 
accommodate the displaced birds.  
 
Breeding birds have been considered to be less affected than feeding or roosting birds72, 
although recent studies suggest that this may not always be the case73. Some waders for 
instance are site-faithful, implying that their attachment to a location may outweigh any 
potential response to change. Hence, the true impact may not be evident until new recruits 
replace the old birds74. But again this needs to be considered on a site by site basis.   
 
Thus, more long-term follow-up studies are needed regarding the potential for different 
species to habituate and recover. The first systematic reviews indicated local population 
declines over time for various species (e.g. among waterfowl and waders at staging and 
wintering sites) and no conclusive evidence of habituation75, while more recently published 

                                                            
67 Band et al. (2007), Chamberlain et al. (2006). 
68 E.g. Drewitt & Langston (2008). 
69 E.g. Desholm et al. (2006). 
70 E.g. Garthe & Hüppop (2004), Desholm (2009). 
71 Langston & Pullan (2003). 
72 E.g. Hötker et al. (2005, 2006). 
73 E.g. Pearce‐Higgins et al. (2009) 
74 E.g. Drewitt & Langston (2006) 
75 Stewart et al. (2004). In a review of studies lasting over longer than one season, there were as many cases of 

birds occurring closer to wind farms over the years (indication of habituation) as well as birds found further 
away (indication of lack of habituation or even increased tendancy to disturbance; Hötker et al. 2006). 
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long-term studies indicate that various species may habituate, both at onshore and offshore 
locations76. 
 
On the basis of current knowledge it is evident that disturbance leading to displacement may 
need to be considered in impact assessments of wind farms, depending on the species 
present as well as the location. Also it should be remembered that even if areas affected 
around single wind farms may be small in relation to the total availability of habitats for 
breeding, foraging, staging or wintering, the cumulative effect of a series of wind farms may 
be significant.  
 
• Barrier effect 
 
There is a potential risk that wind farms located along migration routes or flyways, or, at a 
more local level, along regular flight routes between feeding areas and resting or breeding 
sites may pose a barrier to species movement. Avoidance of wind farms has been 
documented among a wide range of bird species, particularly waterfowl and passerines. 
Responses are highly species-specific. During daylight, they may occur in a distance interval 
of 100-3000 m, whereas at night the distances are likely to be closer77. 
 
Although the short-term benefit of avoidance is obvious in that the risk of injury or mortality 
due to collision is eliminated, detours may involve increased expenditures in terms of energy 
and time which might in theory, in the long-term, affect fitness related parameters such as 
survival and reproductive capacity. However, reviews of available literature suggest that the 
barrier effect has not been proven to significantly impact on the fitness of bird populations78, 
although the potential for cumulative impacts, e.g. if several wind farms are located along the 
migration route, must not be neglected79. 
 
The risk of causing barrier effects may also be influenced by the design of the wind farm – 
for instance, its size and/or the alignment of the turbines or the spacing between them. 
Altering the design of the wind farm may therefore be a potentially important mitigation 
measure. 
 
 
• Habitat loss and degradation  
 
Loss of, or damage to, bird habitats, depends on local circumstances and the scale of land-
take required for the wind farm and associated infrastructures. Direct habitat loss may also 
be additive to disturbance exclusion. 
 
Onshore infrastructure including turbine bases, substations and access roads etc could, if 
placed inappropriately, involve the direct loss of breeding or feeding habitats for certain 
birds80. Offshore, direct habitat loss may be comparatively small-scale. However, 
increasingly large wind farms, especially on bird feeding areas such as sandbanks in shallow 
waters, may give cause for concern for certain species, especially in periods of high bird 
concentrations during spring or autumn migrations81. 
 
                                                            
76 E.g. Petersen & Fox (2007), Madsen & Boertmann (2008). 
77 E.g. Drewitt & Langston (2006) and references therein. 
78 E.g. Drewitt and Langston (2006) 
79 Masden et al. (2009). 
80 E.g. Pearce‐Higgins et al. (2009). 
81 2‐5% of the total development area around Danish off‐shore wind turbines (Fox et al. 2006), although 

indications of recent recovery (Petersen et al. 2007). 
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Some studies have indicated the benefits of avoiding developments within buffer zones 
around e.g. nesting, roosting or foraging sites82. Although these are often purely indicative 
figures they may nevertheless be of interest to developers and others as they may provide 
some idea, for instance, of the area that might be covered by an impact assessment or 
areas to pay particular attention to when preparing a development plan or project. 
 
 
3.4.2  Potential impacts of wind farms on bats  
 
The concern over the potential impacts of wind farms on bat species has increased in recent 
years, particularly in relation to the risk of collision with rotors or turbine towers, and 
barotrauma caused by rapid air-pressure reduction near moving turbine-blades83. 
 
Bats have a low annual reproductive output and a long life expectancy, so they may be 
susceptible to even small additional mortality. An overview of the kinds of impacts (except 
barotrauma) related to siting and operation of a wind farm is given in Table 3, and species 
level details are summarised in Annex IV. 
 
A typical year in the life of bats involves a period when they are active (April – 
October/November) and a period when they are usually less active or in hibernation 
(November – March). Bats mostly commute or migrate between summer roosts and 
hibernation sites. Timing varies for each species according to geographical location and from 
one year to the next depending on weather conditions but several studies have shown that 
there is a peak in mortality in late summer and autumn during dispersal and migration, and 
that migrating species may be particularly susceptible84. A common assumption has been 
that bats use echolocation to avoid wind turbines but they may not do so for energy-saving 
reasons when travelling over long distances in open areas85.  
 
The highest collision rates have been found in wind farms near forests but bat collisions 
have also been reported from turbines in open areas and even at offshore wind farms. 
Potential siting in important hibernation areas where large numbers of bats forage before 
and after hibernation should be carefully evaluated, and are best avoided if it is determined 
that this will result in a significant negative impact.  
 
A variety of landscape features important for concentrations of various bat species should 
also be considered with reference to collision risks. This should include linear landscape 
elements such as woods86, hedgerows and watercourses, wetlands, marshlands and wet 
meadows with adjacent shallow marine or freshwater lake areas87. These may be used as 
habitat corridors for movement between feeding, breeding and roosting areas.  

                                                            
82 E.g. Bright at al. (2006, 2009), LAG‐VSW 2007). 
83 E.g. Cryan & Barcley (2009). Barotrauma involves tissue damage to air‐containing structures caused by rapid 

or excessive pressure change; pulmonary barotrauma is lung damage due to expansion of air in the lungs 
that is not accommodated by exhalation (Baerwald et al. 2008). 

84 Rodrigues et al. (2008) and references therein. 
85 Keeley et al,(2001). 
86 E.g. a 200 meters zone along forest edge has been recommended (Rodrigues et al. 2008); see also Mitchell‐

Jones & Carlin (2009) for recommendations to minimise harm; e.g. by adjustments of the location of 
turbines in relation to surrounding tree‐lines, location of roosting sites etc. 

87 E.g. Brinkmann et al. (2006), Ahlén (2008), Rodrigues et al. (2008). 
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Table 3: Overview of possible impacts on bats (extract from the Eurobats guidelines for consideration 
of bats in wind farm projects)88 
 

 

Possible impacts on bats related to siting 
 
 

Impact 
 

Summer time 
 

During migration 
 

 

Loss of hunting habitats 
during construction of access 
roads, foundations  etc.. 

 

Small to medium impact, 
depending on the site and 
species present at that site. 

 

Small impact. 

 

Loss of roost sites due to 
construction of access roads, 
foundations etc..  

 

Probably high or very high 
impact, depending on the site 
and species present at that site. 

 

High or very high impact, e.g. 
loss of mating roosts. 

 

Possible impacts related to operating the wind farm 
  
 

Impact 
 

 

Summer time 
 

During migration 
 

Ultrasound emission. 
 

Probably a limited impact. 
 

Probably a limited impact. 
 

Loss of hunting areas 
because the bats avoid the 
area. 

 

Medium to high impact. 
 

Probably a minor impact in 
spring, a medium to high 
impact in autumn and 
hibernation period 

 

Loss or shifting of flight 
corridors. 

 

Medium impact. 
 

Small impact. 

 

Collision with rotors. 
 

Small to high impact, depending 
on the species 

 

High to very high impact. 

 
 
Habitat loss and degradation can occur if the wind turbine is sited in or near a forest 
occupied by bats, as well as in more open landscapes used for foraging. Not only does the 
removal of trees for the installation of the wind tubine and associated structures lead to 
potential loss of habitat for bats but it may also create new linear features which attract bats 
to forage right next to the wind turbine. 
 
Various hypotheses have been proposed for why bats may actually be attracted to wind 
turbines89. A widely accepted explanation is that insects may concentrate around wind 
turbines, both at onshore and offshore locations, attracted by the heat radiation from the 
wind turbine. In certain weather conditions bats, as well as several species of insectivorous 
passerine birds, may be attracted to these concentrations of insects90. 
 
The timing of the construction of the wind farm has also a potentially important impact for 
certain species of bats if it interferes, for instance, with their foraging behaviour or if it occurs 
at times of migration and dispersal. This requires local knowledge about bat species and an 
understanding of their annual life cycle91. 
 
 

                                                            
88 Rodrigues et al. (2008). 
89 E.g. Kunz et al. (2007a), Cryan & Barcley (2009). 
90 E.g. Ahlén et al. (2007, 2009). 
91 Rodrigues et al. (2008) 
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3.4.3  Repowering of wind farms 
 
There is still only limited evidence about how risks related to collision fatalities may change 
with reference to repowering, i.e. to replace existing turbines with fewer but larger and more 
power-effective ones. So far, experiences both in Europe and North America indicate that 
repowering reduced the collision risk among birds but increased the risk for bats92. Increased 
height of the turbine tower does not seem to have any effect on birds, but the risk for bats 
may increase, i.e. nocturnally migrating bats may fly at a lower height than birds, and newer 
and larger turbines may interfere with the airspace used by bats.  
 
 
3.4.4  Potential impacts of wind farms on marine animals 
 
Marine mammals (seals and cetaceans) may be affected by offshore wind farms in several 
ways. Marine noise pollution has attracted much attention as it has the potential to displace 
animals, interfere with normal behaviour and, at very high levels, cause physical damage. 
During the construction phase, noise and vibration from pile driving and other works may 
affect the animals over a large area93. 
 
Monitoring of seals and harbour porpoises Phocoena phocoena at the Nysted and Horns 
Rev wind farms, Denmark, showed that pile driving temporarily expelled animals from the 
wind farm areas. Later in the construction phase and during operation the abundance of 
seals in the area was unaffected. For harbour porpoises, a substantial but short-lived effect 
of pile driving was observed.  At Horns Rev, a slight decrease in porpoise abundance was 
found during construction and no effect during operation. At Nysted, a clear decrease was 
found during construction and operation, and this effect still persisted after two years of 
operation, but with indications of a slow, gradual recovery94.  
 
During operation, sound and vibration continue to be emitted into the water body, potentially 
disturbing the communication and foraging behaviour of the animals. Harbour porpoises and 
other cetaceans rely heavily on echolocation for navigation and foraging. Long term impacts 
seem to vary between different sites. The operational noise of wind farms will be clearly 
audible to some marine mammals, but, unlike pile-driving, the impact of this noise is 
expected to be small and localised95, although it is difficult to make generalised statements 
on the basis of the still limited number of studies undertaken. 
 
For various species of fish such as Atlantic salmon, operational noise may be detectable on 
some kilomete distance.  It can have potentially lethal effects on early life stages and could 
risk masking intraspecific communication, although behavioural and physiological stress is 
expected to occur only in the very close surroundings96. 
 
Different mitigation measures have been proposed to reduce the potential damage caused 
by noise from pile driving97 (see section 5.5.4 for details).  

                                                            
92 E.g. Hötker (2006), Barclay et al. (2007), Smallwood & Karas (2009).  
93 E.g Thomsen et al (2006), Nedwall et al (2007), Diedrichs et al (2008)  
94 E.g. Inger et al (2009) for a recent overview. 
95 Madsen et al. (2006) 
96 E.g. Keller et al. (2006), Thomsen et al. 2006). 
97 See also IUCN report ‘Greening Blue Energy: Identifying and managing the biodiversity risks and 
opportunities of off shore renewable energy Edited by Dan Wilhelmsson et al. http://data.iucn.org/dbtw‐
wpd/edocs/2010‐014.pdf 
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Another possible impact of wind turbines on marine biodiversity is the so called ‘reef’ effect. 
Underwater constructions may function as artificial reefs, and the foundations may be 
colonised by algae and epifauna. This may alter the characteristics of local species 
composition and biological structure at a local level98.  
 
The reef effect may in certain circumstances increase diversity although some studies have 
also indicated a risk that they may contribute to the spread of invasive alien species99. 
However, it should be borne in mind that a change in habitat or species communities may 
still have an adverse effect on the conservation objectives of the site.  If so it doesn’t matter 
how much one increases the diversity the effect will still be adverse.  
 
Temperature increase around cables has also attracted attention, with reference to the 
impact on benthos as well as increased risk of botulism infection. However, the impact 
should normally be negligible as cables are generally buried at a maximum depth of 3 
metres in the seabed. Most benthic animals dwell in the upper 5-10 cm in open waters and 
the top 15 cm in intertidal area where temperature increase is small, provided that the burial 
depth of the cable is sufficient (although some animals will burrow deeper)100. 
 
Finally, the transmission of electricity through cables within the wind farm and to shore can 
create electromagnetic fields that may also interfere with short- and long-range orientation 
systems. Disturbance effects could be particularly pronounced in elasmobranchs (sharks 
and rays) that are highly sensitive to magnetic fields. However, except for a few metres 
around cables and other devices, field strength is well below that of the earth's geomagnetic 
field. Studies so far have judged the impact to be small although available results are not 
entirely conclusive.101  
 
 
 

                                                            
98 E.g. Petersen and Malm (2006), see also Maar et al. (2009) for a specific study of the substantial impact on 

local dynamics following from the settling by blue mussels (Mytilus edulis) on wind farm foundations in the 
southern parts of the Baltic Sea. 

99 E.g. Inger at al. (2009). ‐ Nevertheless and for Natura 2000 sites applies that any potential reef effect has to 
be analysed within an Appropriate Assessment procedure (ref. Article 6(3) of the Habitats Directive, see 
Chapter 5). Any potential reef effect, even if resulting in overall increase in e.g. species richness at the site, 
must not affect the integrety and conservation status of habitats or species for which the site has been 
designated. 

100 Data from studies at Nysted Offshore Wind Farm, Denmark, referenced by OSPAR (2008). 
101 E.g. Petersen & Malm (2006), Meissner & Sordyl (2006)  

Some wind farm related effects of potential relevance for marine mammals 
 
• Intense noise during piling-driving, drilling and dredging operations; 
• Increased vessel activities during exploration, construction and maintenance operations; 
• Increased turbidity and re-suspension of polluted sediments due to construction; 
• The presence of structures (including artificial reef effects causing habitat alterations) and, 

potentially, changes to prey and food webs; 
• The continual operational noise and vibrations emanating from the wind turbines; 
• Electromagnetic impacts due to cabling that may impact navigation (this may be of particular 

concern for elasmobranchs); 
• Effects on prey, such as changes to fish behaviour. 
 
Extracted from proceedings of the ASCOBANS/ECS Workhop, April 2007 (Evans 2008)  
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3.4.5  Potential impacts of wind farms on rare and vulnerable habitat types 
 
Wind farms that are placed on or near certain rare and fragile habitat types such as blanket 
bogs or raised mires, wetlands, sand dunes and shallow sand banks can potentially cause 
the loss or deterioration of these habitats. The concern is not just over the direct loss of an 
area of habitat, but over potential damage caused, during construction and operation, to the 
habitat’s structure and ecological functioning. Such damage may have a significant impact 
over a much larger area than the direct land-take. 
 
Peatlands in particular can be damaged by the inappropriate siting of wind farms or their 
associated infrastructures, such as new or improved access roads. The damage is often 
caused because developments have not taken sufficient account of the underlying hydrology 
of the peatland. So, whilst the actual amount of peat lost may be small, the damage caused 
to the natural drainage system of the peat (for instance through drainage ditches  etc…) may 
have repercussions over a much wider area and can ultimately lead to the deterioration of a 
more significant area of peatland and other related habitats, such as streams and other 
water courses located down-stream102.   
 

Wind farm construction on sloping peatlands and deep peat – the Derrybrien case 
 
In October 2003, a major bog slide occurred on the southern side of Cashlaundrumlahan Mountain in 
Galway County on Western Ireland  The cause of the bog slide was traced back to the construction 
works being carried out on a new wind farm on the peatland. It was found that two of the wind 
turbines and a proportion of the access roads which had been built across the peat had disrupted the 
bog’s hydrology and consequently destabilised the peat layer103.   
 
A similar landslide occurred in August 2008, at the site of another wind farm development project in 
the Stacks Mountains in County Kerry, Ireland. Again, it was found that the landslide was linked to the 
inappropriate siting of the access roads on the peatland leading up to the wind farm.  
 
The Derrybrien case was later taken to the European Court of Justice following an independent 
investigation into the construction of the wind farm.  In July 2008, the European Court of Justice104 
ruled that ‘Ireland has failed to take measures to ensure that checks are made to ascertain whether 
proposed works are liable to have significant effects on the environment in accordance with Article 
2(1) of the EIA Directive’. Wind farm developers have since been urged to carry out full scale peatland 
risk assessments when developing project proposals for wind farms on peatlands.  
 
Peatlands are also an important carbon store and sink and are, as a result, an important part 
of Europe’s climate change mitigation strategy. Wind farms sited on peatlands which hold 
large stocks of carbon have the potential to greatly increase overall carbon losses which 
would undermine the expected carbon savings associated with the wind farms as well as 
damage rare habitats of European importance. Impacts on the carbon sequestration 
processes of an ‘active’ or growing peatland can also occur if peat growth is arrested due for 
instance to hydrological changes related to the development. These changes may occur 
during construction or may develop over the life-span of the wind farm. The Scottish 
Government has developed a method to determine potential carbon losses and savings 
associated with wind farm developments on peatland taking into account peat removal, 
drainage, habitat improvement and site restoration105. 
                                                            
102 E.g. Lindsay (2007) for an overview of impacts on hydrology from wind farms developments and associated 

structures such as access roads. See also Fagúndez (2008) and Fraga et al. (2008) with reference to impact on 
blanket bog vegetation in Spain.  

103 Lindsay & Bragg (2004); for a more consice overview, see Bragg (2007). 
104 ECJ ruling C‐215/06. 
105 Nayak et al. (2008); see also Grieve & Gilvear (2008) and Azkorra et al. (2008) for site‐specific studies in 

Scotland and Spain, respectively. 
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Significance will vary depending on: 
• Magnitude of impact 
• Type 
• Extent 
• Duration 
• Intensity 
• Timing  
• Probability 
• Cumulative effects 

 
 

Other dynamic habitat systems, such as sand dunes, wetlands or partially submerged sand 
banks are also vulnerable to any changes in their structure and functioning. This could be 
caused for instance by soil compaction, clearance of vegetation, drainage, reprofiling, etc.. 
which may lead to severe erosion and habitat degradation over a wider area. The scale of 
damage or deterioration to the habitats depends on the size of the development and on the 
precise location of the wind farms and their associated infrastructures.  
 
 
3.5  Distinguishing between significant and insignificant effects 
 
Identifying the species and habitats that are likely to be affected by wind farm developments 
is only the first step of any impact assessment. After that, it is necessary to determine 
whether the impact is significant or not. The legal procedure for determining ‘significance’ in 
any plans or projects specifically affecting Natura 2000 sites is described in chapter 5.  
 
Here, some of the general principles involved in 
determining the level of ‘significance’ in the case of 
wildlife (irrespective of whether it is in a protected 
area or not) are explained in brief to help further 
with the general understanding of this concept.    
 
Clearly, the assessment of significance needs to be 
done on a case-by-case basis, in function of the 
species and habitats affected. The loss of a few 
individuals may be insignificant for some species but may have serious consequences for 
others, like some populations of eagles and vultures or other threatened species.  
 
Similarly, the displacement of animals may significantly reduce the fitness, and ultimately the 
survival rate of certain species, but have only a limited impact on other species, which may, 
for instance, have enough alternative habitats in the vicinity.  Hence, population size, 
distribution, range, reproductive strategy and life-span will all influence the significance of the 
effects. 
 
The assessment of significance should also be considered over an appropriate geographical 
scale.  For migratory species that travel over very long distances, the impact at a specific 
site may have consequences for the species over a larger geographical area. Likewise, for 
resident species with large territories or changing habitat uses, it may still be necessary to 
consider potential impacts on a regional, rather than a local scale. 
 
A common means of determining the significance of effects is through the use of key 
indicators (e.g. identified using the approach shown in Figure 7). Some indicators, such as 
amount and percentage of habitat lost, may be more significant for particularly rare habitat 
types or habitats with a limited distribution than for others because of their status.  
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Hazard  
factor:  VISUAL STIMULUS – 

AVOIDANCE RESPONSE  PHYSICAL HABITAT 
LOSS / MODIFICATION  COLLISION 

MORTALITY
  ↓  ↓  ↓  ↓  ↓ 

Physical 
 effects:  

Barriers to 
movement 
(migration, 

feeding flights, 
etc) 

 

Displacement 
from ideal 

feeding 
distribution 

 

Destruction of 
feeding habitat 

under 
foundations or 

anti-scour 
structures 

 

Creation of 
novel 

habitat on 
foundations 

or anti-
scour 

structures 

 

Collision with 
rotors or other 
structures, or 

mortality 
injured by air 
turbulence 

  ↓  ↓  ↓  ↓  

Ecological 
effects:  Increased flight 

distance  ‘Effective’ 
habitat loss  ‘Physical’ loss of 

habitat  
‘Physical’ 

gain of 
habitat 

 

  ↓  ↓  ↓  ↓  

Energetic 
 costs  Enhanced energy 

consumption  Reduced energy intake rates and/or 
increased energy expenditure  

Enhanced 
energy intake 
rates and/or 
increased 

energy 
expenditure 

 

  ↓   ↓   ↓  

↓
Fitness 
conse-

quences: 
 Changes to annual breeding output and survival  Reduced 

survival 

     ↓    ↓ 
Population 

impacts:  Changes in overall population size 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7: Flow diagram describing how three major hazard factors (shaded boxes) caused by wind 
farms affect birds and how they may affect survival and reproductive output, and eventually cause 
changes to the overall population size. The boxes with a heavy solid frame indicate potentially 
measurable effects, and the double framed boxes indicate processes that need to be modelled. 
Although the diagram focusses on birds in the offshore environment, the approach can be more 
widely applied. From Fox et al. (2006). 
 
 
The flow chart in Figure 7 describes the interconnectivity of factors that could potentially and  
significantly influence for example a bird population. It demonstrates how physical effects 
such as barriers to movements, displacement from feeding areas, modification of habitats 
and mortality due to collisions cause ecological effects such as increased flight distances 
and changed access to habitats. This leads to costs in terms of changes in energy 
expenditure and food intake, potentially affecting fitness related parameters such as survival 
and reproductive output and thus the overall population size106. 
 
It is clear that any impact assessment should be based on the best available data. This may 
be data from dedicated field surveys or various types of predictive population models. In 
special cases such data may also be available from comprehensive, "research type" 
monitoring programmes.  
 
The examples below shows how such a programme was carried out for some of the first 
major offshore wind farms in Denmark.  
 

                                                            
106 The process is elaborated in more detail by Fox et al. (2006)It is presented as a ”model approach” and not 

used on a regular basis by the planning authorities in Denmark. 
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Offshore wind farm establishments in Denmark: impacts and environmental monitoring 
 
Together with Germany and the United Kingdom, Denmark is one of the leading countries in the 
large-scale establishment of offshore wind farms in Europe. By the end of 2009, ten offshore wind 
farms were in operation; with a total of 305 turbines and a total capacity of 646 MW. 79% of the 
turbines are concentrated in three large establishments: two at Horns Rev in the North Sea, 15-30 km 
from the western coast of Jutland, and the other at Nysted in the Baltic Sea around 10 km S the town 
of Nysted on Lolland Island. Each covers an area of 20-35 km2. 
 
Screening work was initiated in 1999, the EIAs were approved in 2001 and construction started in 
2002. The first two wind farms were operational by 2003. As part of this process an ambitious 
research and monitoring programme was launched for these two wind farms.  
 
The studies undertaken so far have included: 
• Benthic fauna and flora (with particular emphasis on the establishment of artificial hard-bottom 

substrates at turbines foundations). 
• Distribution of fish (incl. effects of electromagnetic fields). 
• Numbers and distribution of feeding and resting birds. 
• Migrating birds (incl. risks for collision). 
• Behaviour and reactions by marine mammals (seals and porpoises). 
• Coastal morphology. 
 
Results of the monitoring work up to the end of 2006 can be very briefly summarised as follows 
• Abundance and biomass of the benthic fauna have changed, with local biomass increases of 50-

150 times, primarily related to the increased habitat heterogeneity related to the introduction of 
hard bottom substrates onto seabeds that almost exclusively consisted of sandy sediments. 

• Despite this there were no indications of attraction related to ‘reef effects’. An interesting finding 
was that sand eels (Ammodytes spp.), which are sensitive to changes in the composition of 
sediments and an important prey for piscivorous fish as well as for birds, were not affected. 

• For marine mammals, clear pile driving effects were recorded, a decrease in porpoises was 
recorded during construction and, so far there are indications of only a slow recovery at one of the 
farms. Harbour seals and grey seals on the other hand showed no general changes in behaviour; 

• Very low collision rates, but clear indication of avoidance responses, were recorded for various 
bird species, including Eider ducks. Displacement effects, up to at least 2 km were, found for some 
waterbirds. 

 
A variety of new and advanced monitoring technologies have also been tested and applied, e.g.: 
• Hydroacoustic equipment for fish surveys. 
• A special setup and fishing gear to study impact of electromagnetic fields. 
• Acoustic monitoring of marine mammals, using stationary data-loggers, combined with remotely 

controlled video monitoring and tagging of animals with satellite transmitters; complemented by 
spatial modelling of the distribution of marine mammals on the basis of field survey data. 

• Improved radar and infra-red video monitoring techniques for monitoring of bird movements. 
 
Overall, the Danish studies have increased our knowledge of the short-term impacts on various 
species and marine habitats of large offshore establishments. In addition to the improved knowledge 
about environmental impacts, the Danish experiences have also contributed to enhanced know-how 
about monitoring methodologies. As such it provides a very useful example of how a scientific 
framework can be applied in the spatial planning of other future large-scale projects107. 
 

                                                            
107 The Danish Energy Authority, DONG Energy, Vattenfall and Danish Forest & Nature Agency) published an 

overview (until 2006) “Danish offshore wind – key environmental issues”,  http://ens.netboghandel.dk. 
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Monitoring programme for the wind farms of Beauce, France 
 
In 2006, a four year monitoring programme was launched to analyse the impacts on birds and bats of 
a series of six wind farms in the Beauce Region of France. Whilst the accompanying EIAs found little 
or no immediate risk to wildlife (Beauce is a region dedicated to mainly intensive agriculture with 
resulting lower nature values), the region decided anyway to launch a four year monitoring 
programme to monitor any possible effects on grassland birds and bats in order to help better 
orientate future wind farm developments within the region.  
 
The monitoring programme is being undertaken by a partnership of two wind farm developers, two 
nature conservation associations, two consultancies specialised in ecology as well as the Regional 
Council, the Agency reponsible for the environment and wind energy (ADEME) and the Ministry for 
Ecology and sustainable development (DIREN).   
 
 
Together they agreed on a 4 year monitoring programme (2006-2010) to study in particular:  
- any loss of habitats for, or any changes in the population structure of small grassland species 

(birds and bats); 
- any change in the reproduction behaviour of buzzards or the way in which they use the habitats; 
- fluctuations in migration patterns and the behaviour of migration birds and bats as a result of the 

configuration of the wind farms; 
- changes in behaviour of birds in their wintering habitats and whethere they are any perturbations 

caused by the presence of the wind farms. 
 
The monitoring is based on the BACI approach (Before After Control Impact) and is intended to 
demonstrate how to carry out a good monitoring programme to help guide the furture orientation of 
wind farm developments in a particular region (in this case Beauce). The final results of the study will 
be available at the end of 2010 but first results are already showing some useful results108.  
 
For instance, in the case of migrating birds, it has been found that (70-99%) circumvent the wind 
farms, changing direction or altitude some 500 m beforehand. Parks with dense clusters of wind farms 
are avoided altogether whereas birds do seem to occasionally cross those that are more open in 
aspect - ie where the wind turbines are in parallel lines or perpendicular to the migration route.   
 
 
 
3.6  Cumulative effects  
 
Cumulative effects may arise when several wind farms and their associated structures are 
present within an area or along a flyway corridor, or as the result of the combined impacts of 
wind farms and other types of activity (e.g. forestry or other industrial developments). The 
cumulative effect is the combined effect of all developments taken together but this does not 
mean that it is simply a sum of the effect of one wind farm plus the effect of a second wind 
farm. It may be more, it may be less.  
 
For instance, the first wind farm may give rise to a small but acceptable level of bird 
mortality, which lies well within the capacity of that bird population for regeneration and 
hence has little effect on the overall population level. But the level of bird mortality 
occasioned by several wind farms taken together may exceed the capacity of the population 
for regeneration, in which case the bird population would go into decline. In this case, 
whereas the impact of the first and second projects, each on their own, is not discernable, 

                                                            
108 http://volkswind.fr/documents/suivi_ornithologique_des_parcs_eoliens_en_beauce_2006_2009.pdf 
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the impact of both taken together could cause the bird population to collapse. This influences 
the planning decision for both project proposals. 
 
The key is to determine at what point do accumulated habitat loss (including effective habitat 
loss due to exclusion), barrier-effect induced increases in energy costs and collision 
mortality, acting in concert, pose a significant impact. 
 
It also depends on the cumulative impact of that project combined with other developments 
(not only wind farm projects) in a given area. The effect of a single plan or project may be 
insignificant but when combined with other plans or projects the cumulative effect may turn 
out to be significant. Habitat fragmentation may also need to be considered during the 
assessment of cumulative effects as this can have a deleterious impact on population 
structure and dynamics among a wide range of species. 
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4.  THE IMPORTANCE OF STRATEGIC PLANNING IN WIND 
FARM DEVELOPMENT   

 
 
 
 
 

• Planning wind farm developments in a strategic manner over a broad geographical area is one of 
the most effective means of minimising the impacts of wind farms on nature and wildlife early on 
in the planning process. It not only leads to a more integrated development framework but should 
also reduce the risk of difficulties and delays at later stages at the level of individual projects. 

• Evidence to date illustrates that wind power does not have to threaten wildlife but appropriate 
siting is critical and must be a first goal of the planning process.  

• A recent EEA report investigated Europe’s wind potential and concluded that even if all Natura 
2000 and other areas designated for nature protection were theoretically excluded from wind 
energy development, there would still be enough wind energy available to supply 3-7 times the 
total estimated energy demand in 2020 and 2030. 

• Developing wildlife sensitivity maps at the strategic planning stage enables areas to be identified 
where wind farm development might be considered a low, medium or high risk in terms of nature 
and wildlife. Several Member States have demonstrated how this can be done with success. 

• Such wildlife sensitivity maps will also help to avoid potential conflicts with the provisions of article 
5 of the Birds Directive and 12&13 of the Habitats Directive as regards the need to protect 
species of EU importance throughout their entire natural range within the EU (ie also outside 
N2000 sites).  

 
 
 
4.1  Strategic planning: a way to ensure more efficient, integrated decision-making 
 
Strategic planning is a useful tool for ensuring that a rapid deployment of wind energy over a 
large area can be achieved whilst simultaneously protecting vulnerable wildlife from 
inappropriate development109. Strategic planning not only helps to identify the most 
appropriate locations and scales for expansion in function of wind energy capacity, grid 
access etc. but also helps to avoid and reduce the impacts on the natural environment at a 
very early stage in the planning process.  
 
Evidence from Germany, Denmark, Spain and the UK illustrates that wind power does not 
have to threaten wildlife but appropriate siting is critical and must be a first goal of the 
planning development process from a conservation perspective. Despite the range of 
concerns, most threats can be minimised by avoiding sites with sensitive habitats and key 
populations of vulnerable species. Good site location will also help developers avoid costly 
investments in inappropriate sites.  
 
Drawn up by public authorities, these land use or sectoral plans usually cover a broad 
geographical area, be it at the level of a municipality, region or country.  This scale, 
combined with the spatial nature of the plans, enables strategic decisions to be made about 
the capacity and location of wind developments over a broad area.  

                                                            
109 ‘Positive planning for onshore wind: expanding onshore wind energy capacity while conserving nature ’, 

report by IEEP commissioned by RSPB, March 2009 (Bowyer et al. 2009). 



 

 

48 EU Guidance on wind energy development in accordance with the EU nature legislation 

They also provide an opportunity to explore various alternative, and potentially less 
environmentally damaging, options as well as to consult early on with industry and other 
interested bodies.  
 
The whole process should ideally result in a more integrated and sustainable form of spatial 
planning which takes on board wider societal concerns at an early stage. This in turn should 
provide the industry itself with a more transparent and stable framework for growth and 
expansion. 
 
 
4.2  Marine spatial planning 
 
Existing planning frameworks have a largely terrestrial focus. Challenges that emerge from 
the growing competing uses of the sea, ranging from maritime transport, fishing, 
aquaculture, leisure activities, off-shore energy production and other forms of sea bed 
exploitation must be addressed. Therefore, maritime spatial planning can be a fundamental 
tool for the sustainable development of marine areas and coastal regions, and for the 
restoration of Europe’s seas to environmental health (EC 2007e).  
 
Marine spatial planning provides a mechanism for stakeholder involvement, which is 
particularly important as multiple organisations have competencies in the planning and 
management of activities in the marine environment (WWF/Wildlife Trusts 2004).  
 
In 2008 the European Commission launched a Communication on Maritime Spatial Planning 
(MSP), which focus on achieving common principles in the EU (COM(2008) 791 final). 
Maritime Spatial Planning is considered a key instrument for the Integrated Maritime Policy 
in the EU. It helps public authorities and stakeholders to coordinate their action and 
optimises the use of marine space to benefit economic development and the marine 
environment. This Communication aims to facilitate the development of MSP by Member 
States and encourage its implementation at national and EU level. It sets out key principles 
for MSP and seeks, by way of debate, to encourage the development of a common 
approach among Member States. 
 
 
4.3  Determining suitable locations for wind farm development 
 
A crucial first step in developing a spatial vision for wind farm development that is compatible 
with nature conservation interests is to determine within a given area both: 
 
• the capacity for wind farm development - for instance in function of wind speed, access to 

grid, and other physical or economic constaints - and  
 

• their suitable location in function of other land-uses and restrictions and other societal 
constraints, including nature conservation interests.  

 
With the benefit of geographical Information systems (GIS) data collected on these aspects 
at a strategic level can be used to develop useful overlay maps which can help authorities to 
identify, within a given region, potentially low-risk areas – ie areas of high value for wind farm 
development but that also present little or no risk from a nature conservation perspective or 
potential high-risk areas that are best avoided or where mitigation measures and more 
substantial impact assessments are likely to be required.   
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These aspects should be investigated as part of the initial development plan proposal and 
should also be further developed through the Strategic Environmental Assessment110 or 
Appropriate Assessment, where this is required, and/or through consultation with developers 
and other interested parties. This will not only ensure that the final result is more integrated 
and acceptable to all concerned but should also reduce the risk of unforeseen difficulties and 
delays at later stages. 
 
4.3.1 Europe’s wind energy potential  
 
In its recent report entitled ‘Europe’s onshore and offshore wind energy potential’111 The 
European Environment Agency (EEA) analysed in detail the local wind resources across the 
EU (based primarily on wind speed) in order to provide a Europe-wide resource assessment 
of onshore and offshore wind potential in a geographically explicit manner and to help 
Member States identify the most suitable locations for wind energy generation. 
 
It confirms that the wind energy resources in Europe are potentially immense, but they do 
also vary significantly across the EU due to variations in topography and meteorology 
(Figures 8,9). According to the EEA report, onshore wind energy potential is concentrated in 
particular in agricultural and industrial areas of north-western Europe.  
 
Likewise, the largest offshore potential can be found in low depth areas in the North Sea, the 
Baltic Seas and the Atlantic Ocean with some local opportunities in the areas of the 
Mediterranean and Black Seas. 

 
 

 
Figure 8 Wind field data after correction for orography and local roughness (based on estimated 
average wind speed of 80 m onshore, 120 m offshore – from EEA technical report N°6/2009 (EEA 
2009). 

                                                            
110 See chapters 3 and 6  
111 EEA technical report N°6/2009 of June 2009 (EEA 2009). 



 

 

50 EU Guidance on wind energy development in accordance with the EU nature legislation 

From a Member State perspective the unrestricted potental for onshore wind energy also 
highlights very significant differences between countries. 
 

 
Figure 9: Unrestricted technical potential for onshore wind energy up to 2030, based on estimated 80 
m average wind speeds 2000-2005 from EEA – from EEA technical report N°6/2009 (EEA 2009). 
 

 
Figure 10: Generation cost for wind energy in Europe (to 2020) at 4% interest rate  



 51 EU Guidance on wind energy development in accordance with the EU nature legislation 

However, raw unrestricted ‘technical potential’ is only part of the equation. There are also 
cost considerations and potential socio-environmental constraints to take into account. In the 
case of the former, the EEA has estimated the ‘economically competitive potential’ of wind 
energy development based on the forecasted costs of developing and running wind farms in 
2020 and 2030 relative to projected average energy generation costs derived from the 
Commission’s baseline scenario112. Again there are marked differences between different 
regions and countries of the EU. 
 
The EEA also made an analysis of wind energy potential where all Natura 2000 and other 
protected areas are excluded from the calculations. As explained before there is no 
automatic presumption against wind farm development in Natura 2000 sites but such 
developments must respect the procedural safeguards laid down in the Habitats Directive.   
 
The EEA’s exercise illustrates that if all Natura 2000 and other areas designated for nature 
protection were theoretically excluded from wind energy developments, and assuming that 
the excluded areas are spread equally over all land cover classes, this would have only a 
limited impact on wind energy potential (a decrease of ca 13.7% of onshore technical 
potential).  
 
To put this in perspective, the total economically competitive EU wind energy potential was 
estimated to be equivalent to 3-7 times the total energy demand by 2030 and 2020.  
 
It must however be noted that the assumption that the wind potential is equally distributed 
between protected and non-designated areas is not necessarily appropriate. The actual 
effect, especially at a particular regional or national level, of a complete exclusion of wind 
energy development in protected areas could therefore be more or less severe than the EEA 
study seems to suggest. Nonetheless, the EEA study clearly demonstrates the value of 
undertaking such a spatial analysis as part of a strategic assessment of wind farm 
development.  
 
 
4.3.2 Grid connections and road access 
 
Grid connection and road access are both crucial issues for the location of wind farms. 
Consequently, the relationship between wind farm developments and existing grid or road 
infrastructures is also a key aspect of spatial planning. As both associated infrastructures are 
capable of having a significant impact on nature and biodiversity values, this is also best 
considered early on during the planning stages. 
 
For offshore wind farms, an international perspective to grid access is strongly encouraged 
as it might provide more efficient and coordinated solutions, with reference to the onshore 
grid systems as well as underwater cables. By mapping the grid connections and capacities 
available, optimised locations can be determined, and the need for new grid connections and 
additional impact can be minimised113.  
 
 
 
 
                                                            
112 In the EEA report 'technical potential' refers to the highest potential level of wind energy generation, based 
on overall resource availability and the maximum likely deployment density of turbines, using existing 
technology or practices. ‘Economically competitive potential' describes the proportion of technical potential 
that can be realised cost‐effectively in the light of projected average energy costs in the future.  
113 COM(2008) 768 final/2; 12.12;2008 
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4.3.3 Wildlife sensitivity maps  
 
Analysing the capacity and means for a region to develop wind farms is only part of the 
equation. A strategic development plan should also consider other land-uses and restrictions 
or other societal constraints at a very early stage in the planning process.  
 
Wildlife sensitivity maps are useful tools in helping to place wind farm developments in areas 
that are compatible with nature conservation requirements. Sensitivity maps can be 
developed for selected categories of species (eg species of birds, bats, marine mammals of 
European importance) or for valuable wildlife in general over a pre-determined area – for 
instance an entire region.  
 
When wildlife sensitivity maps are then super-imposed over the wind capacity maps for 
instance, areas of ‘low or no risk’ can be identified as well as areas of potential ‘higher-risk’ 
where particular species of conservation concern are to be found either year-round or 
seasonally (eg during migration). They can also highlight potential cumulative impacts of 
wind farm developments in a particular region and assist in establishing the likely carrying 
capacity of that region as regards the number of wind farm developments it can sustain.  
 
The public resources spent for the development of these kinds of maps are likely to be more 
than compensated for in terms of smoother and less complicated and time-consuming site-
related assessments - costs which are normally borne by the developer. 
 
However, sensitivity maps can only provide a broad orientation of areas of potentially high-, 
medium- (where mitigation measures may be possible), and low risk areas (where the 
impact is expected to be limited or low). As such they are not a substitute for Environmental 
Impact Assessments (EIA) or Appropriate Assessments (AA) at project level. These may still 
need to be undertaken for individual wind farm development projects.   
 
Comprehensive species surveys within the EIA or AA at individual site level will be able to 
determine more precisely for each site what the specific nature values and risks of impact 
are.  In this context, the strategic level maps can already help to indicate the required level of 
assessment that would be needed for more detailed and stringent baseline studies at 
individual project level.  
 
 
4.3.4 Wildlife sensitivity maps in the context of Art 12 (Habitats Directive) & Art 5 (Birds 
Directive) 
 
The other significant advantage of wildlife sensitivity maps over larger scales is that they 
help pre-empt any potential conflicts with Articles 5 of Birds Directive and 12&13 of Habitats 
Directive.  As explained in chapter 3, these provisions aim to ensure the protection of 
species of European Importance across their entire natural range in the EU, i.e. also outside 
Natura 2000 sites. Wind farm developers or planners must therefore be able to demonstrate 
that they have taken the necessary precautions to avoid compromising this species 
protection regime.  
 
Distribution maps of species of EU interest can help planners and developers, for instance, 
to avoid areas outside Natura 2000 that are particularly important for these species, such as 
bottleneck migration routes for birds and bats.  
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In general there is a clear need for more detailed surveys and research into the spatial 
distribution of vulnerable species across the EU.  This is best done at a supranational level 
so that the entire natural range of the species can be covered. Two new EU funded 
initiatives are currently underway (INSPIRE114 and GMES115) which, although not yet fully 
developed, demonstrate the importance of geographical information and the value of 
Member States pooling their resources. In due course they should become powerful tools for 
developing the overlay maps mentioned above that include several variables. 
 

Plans or projects outside the Natura 2000 sites 
  
The establishment of the Natura 2000 Network is at the heart of both the Birds and Habitats 
Directives and is a fundamental to achieving the overall objective of maintaining and restoring the 
habitat types and key habitats of species listed in the Directives to a favourable conservation status in 
their natural range. But the Natura 2000 Network is only part of the equation.  
 
Both Directives also require that Member States establish a general system of protection for all wild 
bird species in the EU and for species listed in Annex IV of the Habitats Directive throughout their 
natural range within the EU – ie also outside Natura 2000 sites. The specific articles that lay down the 
species protection provisions are Articles 12 and 13 of the Habitats Directive and Article 5 of the Birds 
Directive (described further in chapter 3).  
  
As birds, bats and whales have all been found to be vulnerable to wind farms, these provisions will 
also need to be taken into account by developers and planners irrespective of whether their wind farm 
developments are to be located in a Natura 2000 site or not. In particular, information on population 
size and seasonal fluctuations on a local and regional level will be useful in order to be able gauge 
the significance of any potential impacts of a proposed wind farm plan or project in that region. This 
could be supplemented by data on local and regional movements and migration patterns both in the 
diurnal and seasonal perspectives.  
 
The measures to be taken under these species protection provisions are not limited to the prohibition 
of various activities. They also include the need for preventive measures in order to anticipate threats 
and risks related to disturbance. For wind farms, this might include the refusal of individual projects on 
the grounds that their proposed location could lead to significant disturbance to migratory birds or 
bats, for instance a key location along a species migration route, or could lead to the destruction of 
breeding sites and resting places for bats or whales.  
 
Or it could simply mean that certain safeguards or mitigation measures are introduced into the permit. 
This might involve, for instance, shutting down the wind farms at times when there is a high risk of 
disturbance (eg in Germany, one wind farm turns its turbines off for a couple of hours around dusk 
during August and September when there is a peak migration/dispersal period amongst local bat 
popualtions). Whatever measures are applied, they must be proportionate in relation to the assessed 
impact on the conservation status of the species concerned.  
  
Although there is no formal obligation to carry out an Appropriate Assessment under the EU nature 
legislation, in contrast to what is required for Natura 2000 sites, the potential impact on species of EU 
importance should nevertheless be analysed during the SEA and EIA processes, keeping in mind that 
derogation provisions need to be interpreted narrowly and not lead to outcomes that go against the 
objectives of the two nature Directives. In this respect, the development of wildlife maps could 
help to provide planners and developers with a useful tool to identify areas at risk. 
  
These issues are elaborated on in greater detail in the the Commission’s guidance document on the 
strict protection of animal species of Community interest under the 'Habitats' Directive 92/43/EEC’ 116. 
 
                                                            
114 More information about INSPIRE available under http://www.ec‐gis.org/inspire  
115 More information about GMES available under http://www.gmes.info/  
116 Guidance document on the strict protection of animal species of Community interest under the 'Habitats' 

Directive 92/43/EEC http://ec.europa.eu/environment/nature/conservation/species/guidance/index_en.htm   
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4.3.5  Natura 2000 maps  
 
Wind farm plans or projects should also be overlaid on maps showing all the Natura 2000 
sites within the area in question. However, it should be noted that such maps only give the 
boundaries of the sites included in the Natura 2000 Network. They do not show which parts 
within the Natura 2000 area are occupied or used by the different species and habitat types 
of EU importance for which it has been designated. This more detailed information if often 
essential for determining the risk of negative effects. It may sometimes be found within the 
Natura 2000 management plan for the site.  
 
Nevertheless, the Natura 2000 map will allow planners and developers to identify at a very 
early stage in the process where additional planning procedures are likely to apply (for 
instance, under article 6 of the Habitats Directive) and whether more detailed site level 
mapping may be needed at project level.  
 
Offshore, the situation is rather more complex as there is still a major gap in the designation 
of marine Natura 2000 sites. This is partly due to poorer scientific knowledge about species 
and habitats, including marine mammals in the marine environment. In this respect, it will be 
important to ensure that Member States designate marine protected areas under the 
Habitats and Birds Directives as soon as possible in order to remove legal uncertainties 
about the potential suitability of a given marine site for wind farms.  
 
The Natura 2000 online viewer:  
 
With the assistance of the European Environment  
Agency, the European Commission has developed  
a public Natura 2000 viewer which makes it possible  
to explore Natura 2000 sites in every part of the EU  
at the press of a button. Built on state of the art GIS  
technology, the public viewer is an interactive and  
user-friendly tool that allows the user to view Natura  
2000 sites over different types of backgrounds  
(street maps, satellite imagery, bio-geographical  
regions, Corine Land Cover, etc.) and to quickly  
locate related information on species and habitats 
of interest such as the Natura 2000 Standard Data  
Forms.  
 
The Natura 2000 viewer is available under http://natura2000.eea.europa.eu/   
 
 
4.4  Good practice examples of planning wind farm developments strategically to 
ensure appropriate siting from a conservation perspective 
 
Experience in several countries has already shown that in practice wildlife sensitive maps 
are a very useful part of the strategic planning process. The examples presented below 
demonstrate this and help to illustrate further the different approaches for creating and using 
wildlife sensitivity maps. They concern both onshore and offshore plans.   



 55 EU Guidance on wind energy development in accordance with the EU nature legislation 

 
 
 

Scotland: Strategic Locational Maps for onshore wind farms in respect of natural heritage 
 
Scotland is likely to see a rapid expansion in wind energy in coming years in response to the region’s 
ambitious target of 50% of Scotland’s electricity coming from renewable energy sources by 2020. To 
plan for this increase in an efficient and proactive manner, the Scottish government has adopted a 
strategic approach to wind farm development. It requires planning authorities to develop spatial 
frameworks for windfarms identifying areas which are afforded significant protection, broad areas of 
search and other areas where criteria will apply.  
 
To assist planning authorities in this process, Scottish Natural Heritage (the statutory body 
responsible for nature conservation and biodiversity) has adopted a strategic locational guidance note 
for onshore wind farms in March 2009 which includes a series of sensitivity maps (SNH 2009a). The 
aim of these is to ‘guide wind development towards the locations and the technologies most easily 
accommodated within Scotland’s landscapes and habitats without adverse impact, and which 
safeguards elements of the natural heritage which are nationally and internationally important’.  
As such, it offers a strategic view of the sensitivities of the natural heritage across Scoland and a 
broad steer over which parts of the country are most suited to wind farm development. 
 
Altogether 5 maps have been developed. Maps 1 and 2 describe sensitivity associated with 
landscape and recreation interests, covering designated areas and wild land issues respectively. 
Maps 3 and 4 describe sensitivity arising from biodiversity and earth science interests, covering 
designated areas and non designated habitats and species respectively. The final map, Map 5, 
combines these sensitivities into three broad zones representing relative levels of opportunity and 
constraint: 
 
• Zone 1: Lowest natural heritage sensitivity - identifies areas at the broad scale with least 

sensitivity to wind farms, with the greatest opportunity for development, within which overall a large 
number of developments could be acceptable in natural heritage terms, so long as they are 
undertaken sensitively and with due regard to cumulative impact. 

 

• Zone 2: Medium natural heritage sensitivity - identifies areas with some sensitivities to wind farms. 
However, by careful choice of location within these areas there is often scope to accommodate 
development of an appropriate scale, siting and design (again having regard to cumulative effects) 
in a way which is acceptable in natural heritage terms. 

 

• Zone 3: High natural heritage sensitivity (including Natura 2000 sites) - identifies areas of greatest 
sensitivity to wind farms, which place the greatest constraint on their development, and where, in 
general, proposals are unlikely to be acceptable in natural heritage terms. There may, however, be 
some sites in this zone where wind farm development of appropriate scale and careful design 
could be accommodated if potential impacts on the natural heritage are fully explored and guarded 
against by employing the highest standard in siting and design.  

 

Map 4 on sensitive bird areas was developed jointly by SNH and the conservation NGO, RSPB.  It 
focuses on species listed in annex I of the Birds Directive that are present in Scotland and provides 
data at 2kmx 2km resolution.  
 
Overall the maps provide a broad overview of where there is likely to be greatest scope for wind farm 
development and where there are the most significant constraints, in natural heritage terms. There 
are however a number of caveats to bear in mind. As they are drawn at a strategic scale, they cannot 
be relied upon to provide guidance on the acceptability of any particular proposal in any given 
location. This is because the broad scale does not allow the presence of important species and 
habitats to be presented in detail which means that some areas may have a higher sensitivity than 
indicated in these overview maps.  
 
Scotland faces particular challenges in relation to the extensive area of peatland landscapes, which 
are highly sensitive to hydrological disruption arising from wind farms and its ancillary developments. 
Notwithstanding, the maps are to be used as information tools alongside the detailed guidance but 
they have no status as a planning tool.  
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More details available on SNH website. The SNH ‘Strategic Locational Guidance for Onshore Wind 
farms in respect of the natural Heritage’ is available from http://www.snh.gov.uk/planning-and-
development/renewable-energy/onshore-wind  The RSPB bird sensitivity map (Bright et al 2006) and 
the research report is available from www.rspb.org.uk/Images/sensitivitymapreport_tcm9-157990.pdf. 
More recently a similar study has been done for England (Bright at al. 2009),   
https://www.rspb.org.uk/Images/EnglishSensitivityMap_tcm9-237359.pdf). 
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Regional spatial plan for wind energy development in Drôme Region, France  
 
In 2005, the regional authorities of the Drome Region in France decided to develop a wind energy 
plan for the entire region.  The aim was not only to analyse the potential benefits and constraints of 
wind development across the region but also to offer decision makers and wind farm developers a 
series of practical tools and important sources of information to help them prepare their development 
proposals in a way that is both cost effective and in keeping with the environment.   
 
In this respect, detailed zonation maps were prepared in close consultation and dialogue with all 
interest groups. Each one identified different areas of high, medium or low potential in terms of wind 
resources, relevant public utilities and access to grid connections. A synthesis map was also prepared 
to demarcate areas of particular environmental sensitivity such as areas of importance for birds or 
bats or areas of high nature value.  This synthesis map is based on, and accompanied by, more 
detailed wildlife sensitivity maps for certain species of particular conservation concern: bats, vulture 
and the golden eagle. These detailed maps are intended to provide an early warning system of 
potential conflicts with these important species so that wind farms can be planned in function of this 
knowledge.  
More detailed information, including the complete report on the Drome  wind energy plan is on:  
http://www.drome.equipement.gouv.fr/rubrique.php3?id_rubrique=146 Further french case studies 
and monitoring results on interactions between wind energy and biodiversity is available from 
http://www.eolien-biodiversite.com  
 

 
Synthesis map combining wind potential, public utilities, environmental concerns, heritage features and landscape. The zones 
are categorised as: areas deemed favourable for wind farm development (dark orange), areas moderately favourable but with 
some constraints (light orange), areas of low potential both for technical reasons and environmental reasons (yellow) and 
inappropriate areas eg poor wind capacity and high environmental constraints (grey areas).   
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Map 1:  alert map for vultures and golden eagle.  May 2: alert map for bat species.  
Map 3: synthesis map of areas of remarkable nature value.   
Map 4: synthesis map of areas of importance for breeding, migrating and overwintering bird species 
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Spatial planning in the German EEZ of the North Sea. 
 
The German EEZ of the North Sea attracts a lot of activities such as shipping, fishery, , exploitation of 
raw materials, energy production (especially wind energy) and marine scientific research; all of which 
take place within a geographically limited marine area which also harbour important bioresources and 
nature values.  
 
After major efforts in terms of surveys and research to identify marine sites of high nature value and 
potential conflict areas with reference to other activities and developments, including wind farms, the 
German Cabinet approved Europe’s first maritime spatial plan in September 2009. In this plan areas 
and zones for various activities and infrastructure have been identified, including sites designated for 
protection within the Natura 2000 network with reference to habitats, marine mammals and birds117. 
 
A similar plan is in preparation for the German EEZ of the Baltic Sea. 
 

 
 
 

                                                            
117 http://www.bsh.de/en/Marine_uses/Spatial_Planning_in_the_German_EEZ/index.jsp for further 

information about the work approach (with links to maps etc). 
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Locational mapping of offshore wind farms in Denmark 

 
For Denmark, an offshore wind turbine action plan from 1997 was updated in 2007, within the 
framework of a long-term national energy policy with the goal to have a share of renewable energy 
covering at least 30% of the gross energy demand by 2025118. For wind energy, a proposal of 23 
offshore wind farm locations (within 7 larger areas) with an installed capacity of 4,600 MW in total was 
proposed, corresponding to a total energy production of 18 TWh or just over 8% of the total energy 
consumption and 50% of the electricity consumption in Denmark.  
 
Locations have been selected within the frame-work of strategic planning approach, taking into 
account, inter alia, wind conditions, nature values (incl. Natura 2000 designations), visibility, and grid 
connections. The map below illustrates the proposal of 23 wind farm locations in the Danish EEZ, 
taking into account various kinds of planning constraints (incl. bird sanctuaries, Ramsar areas and 
habitat areas) within a strategic planning approach119. 
 

                                                            
118 Future Offshore Wind Power Sites – 2025, submitted by The Committee for Future Offshore Wind Power 

Sites under The Danish Energy Authority, April 2007; 
http://www.ens.dk/graphics/Publikationer/Havvindmoeller/Fremtidens_%20havvindm_UKsummery_aug07.
pdf. 

119 From “Future Offshore Wind Power Sites – 2025”, submitted by The Committee for Future Offshore Wind 
Power Sites under The Danish Energy Authority, April 2007; 
http://www.ens.dk/graphics/Publikationer/Havvindmoeller/Fremtidens_%20havvindm_UKsummery_aug07.
pdf. 
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5 . STEP-BY-STEP PROCEDURE FOR WIND FARM  
     DEVELOPMENTS AFFECTING NATURA 2000 SITES  
 
 
 
 
 

• Paragraphs 3 and 4 of Article 6 of the Habitats Directive set out a series of procedural and 
substantive safeguards that must be applied to plans and projects that are likely to have a 
significant effect on a Natura 2000 site. 

• The first step is to determine whether a plan or project should undergo an Appropriate Assesment 
(AA). If it cannot be excluded that there will be a significant effect upon a Natura 2000 site then an 
Appropriate Assessment must be undertaken. 

• The purpose of the AA is to assess the implications of the plan or project in respect of the site’s 
conservation objectives, individually or in combination with other plans or projects. The 
conclusions should enable the competent authorities to ascertain whether or not the plan or 
project would adversely affect the integrity of the site concerned.  

• The Appropriate Assessment should focus on the species and habitats that have justified the 
site’s designation as a Natura 2000 site and should also consider all the elements that are 
essential to the functioning and the structure of that site. The appraisal of effects must be based 
on objective information. 

• The outcome of the AA is legally binding. If it cannot be ascertained that there will be no adverse 
effects on the integrity of the Natura 2000 sites, even after the introduction of mitigation measures 
or conditions in the development permit, then the plan or project cannot be approved unless the 
conditions of Article 6 (4) are met.   

 

 
 
5.1  Introduction 
 
The previous chapter outlined the benefits of strategic and proactive planning as a means of 
avoiding potential impacts of wind farm developments on nature and wildlife at an early 
stage in the planning process, for instance through the appropriate siting of wind farm 
developments away from areas of potential conflict with wildlife and nature.   
 
The present chapter looks specifically at what happens when Natura 2000 sites are likely to 
be affected either at the planning level or at the individual project level. It provides guidance 
on the procedures to follow in accordance with Article 6(3)-(4) of the Habitats Directive and 
offers practical advice on how to apply these requirements in the case of wind farm 
developments in particular.  
 
The chapter is based largely on the guidance that already exists on article 6 of the Habitats 
Directive. It is strongly recommended that the following three guidance documents are read 
in conjunction with the present document120: 
- Managing Natura 2000 sites: the provision of Article 6 of the ‘Habitats’ Directive 

92/43/EEC 
- Assessment of plans and projects significantly affecting Natura 2000 sites: 

methodological guidance on the provisions of Article 6(3) and (4) of the Habitats 
Directive 92/43/EEC. 

                                                            
120 available at http://ec.europa.eu/environment/nature/natura2000/management/guidance_en.htm 
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- Guidance document on Article 6(4) of the Habitats Directive 92/43/EEC: clarification of 
the concepts of alternative solutions, imperative reasons of overriding public interest, 
compensatory measures, overall coherence, Opinion of the Commission. 

 
Because Natura 2000 concerns Europe’s most valuable and endangered habitat types and 
species, it is only logical that the procedures for approving such developments are 
sufficiently rigorous to avoid undermining the overall objectives of the Birds and Habitats 
Directives – that of safeguarding Europe’s most vulnerable wildlife and nature.  
 
Particular attention is therefore given to the need for decisions to be taken on the basis of 
sound scientific information and expertise. Delays during the decision making process are 
often caused by the lack of information or poor quality assessments that do not allow the 
competent authorities to make a clear judgement on the potential impacts of the proposed 
plan or project.  
 
As explained in chapter 3, the assessments must cover not only the impacts related to the 
wind turbines but the whole wind farm development including associated infrastructures and 
installations such as access roads, site access (e.g. for maintenance works or during 
constuction), anemometer masts, construction compounds, concrete foundations, temporary 
contractors facilities, electrical cabling (e.g. overhead wires) for access to the grid, spoils, 
and/or possible a sub-station, control building etc. 
 
 
5.2 Article 6 of the Habitats Directive : a step-by-step approach 
 
Article 6 of the Habitats Directive is one of the most important articles in the Directive as it 
determines the relationship between conservation and land-use.   Paragraphs (3) and (4) set 
out a series of procedural and substantive safeguards that must be applied to plans and 
projects that are likely to have a significant effect on a Natura 2000 site. The proposed 
development does not have to be located within the Natura 2000 site in order to trigger the 
need for an AA as plans and projects outwith the site may also carry the likelihood of 
adverse effects.  
 
ARTICLE 6 (3) and (4) OF THE HABITATS DIRECTIVE 
 

• 6(3).   Any plan or project not directly connected with or necessary to the management of the site but likely to 
have a significant effect thereon, either individually or in combination with other plans or projects, shall be 
subject to appropriate assessment of its implications for the site in view of the site's conservation objectives. 
In the light of the conclusions of the assessment of the implications for the site and subject to the provisions 
of paragraph 4, the competent national authorities shall agree to the plan or project only after having 
ascertained that it will not adversely affect the integrity of the site concerned and, if appropriate, after having 
obtained the opinion of the general public. 

 

• 6(4).  If, in spite of a negative assessment of the implications for the site and in the absence of alternative 
solutions, a plan or project must nevertheless be carried out for imperative reasons of overriding public 
interest, including those of a social or economic nature, the Member State shall take all compensatory 
measures necessary to ensure that the overall coherence of Natura 2000 is protected. It shall inform the 
Commission of the compensatory measures adopted. 

 

• Where the site concerned hosts a priority natural habitat type and/or a priority species, the only 
considerations which may be raised are those relating to human health or public safety, to beneficial 
consequences of primary importance for the environment or, further to an opinion from the Commission, to 
other imperative reasons of overriding public interest. 
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This Article 6 procedure is designed to: 

• Fully assess the impacts of plans or projects that are likely to have a significant negative 
effect on a Natura 2000 site by means of an Appropriate Assessment; 

• Ascertain through the Appropriate Assessment, whether the impact will adversely affect 
the intergrity of the site and, if this is the case, whether the plan of project can still be 
approved if certain mitigation measures or planning conditions have been introduced that 
remove or minimise the adverse effects on the site to a non-significant level;  

• Provide a mechanism for approving, in exceptional circumstances, plans or projects that 
have an adverse effect on a Natura 2000 site even after the introduction of mitigation 
measures when these plans or projects are considered to be of imperative overiding 
public interest but where no suitable alternative solutions exist (cf Art 6.4)  

 
The procedures laid out in Article 6(3) and 6(4) is best carried out in stages. Every stage 
determines whether a further step in the process is required. For instance if, after stage one, 
it is concluded that there will be no significant effects on the Natura 2000 site, then the plan 
or project can be approved without the need for further assessment: 
 
• Stage one: Screening – this initial evaluation is intended to determine whether a plan or 

project has to undergo an Appropriate Assessment.  If it cannot be excluded, on the 
basis of objective information, that there will be significant negative effects upon a Natura 
2000 site, then an Appropriate Assessment should be undertaken.  

 
• Stage two: Appropriate Assessment – once it has been decided that an Appropriate 

Assessment is required,  detailed information should be gathered on the site’s ecological 
features and conservation objectives, and on the potential impacts of the plan or project 
on these conservation objectives. This will enable an assessment to be made on 
whether or not the plan or project, alone, or in combination with other plans or projects, 
will have an adverse impact on the integrity of the Natura 2000 site. The burden of proof 
is on demonstrating that there will be no adverse affects on the integrity of the site.  

 
In practice, the Appropriate Assessment is often an iterative process, allowing for 
improvements to the plan or project in order to avoid adverse effects on the integrity of 
the Natura 2000 site. Thus, depending on the assessment’s findings, the authorities 
should consider if mitigation measures can be introduced or whether restrictions should 
be applied to the permit in order to avoid or reduce the effects to a non significant level.  
 
The authorities will also have to examine viable alternatives to the plan or project. But at 
the end of the day, the plan or project can only be authorised if it has been demonstrated 
that there is no adverse effect on the integrity of the site. If these cannot be ruled out, 
then the authorities must refuse its authorisation or apply the derogation test (Stage 3) 
under Article 6.4.     
 

• Stage three: derogation procedure in the absence of alternative solutions and for 
imperative reasons of overriding public interest: If no alternative solutions exist and 
the adverse effects cannot be removed through mitigation, then, in exceptional cases, 
the authorities can decide if the plan or project should still be allowed to proceed on the 
grounds of imperative reasons of overriding public interest (IROPI).  If so, then 
appropriate compensation measures must be identified and implemented to ensure that 
the overall coherence of Natura 2000 is protected.    

 
The following flow chart (figure 11) demonstrates how these stages are applied and how 
decisions are reached on the authorisation or rejection of a plan or project.   
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Figure 11 :Flow chart of Article 6(3) and (4) procedure (based on Commission Art 6 methodological guide  
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It is clear from the above that this decision-making process is underpinned by the 
precautionary principle. The emphasis should be on objectively demonstrating, with reliable 
supporting evidence, that there will be no adverse effects on the Natura 2000 site. For this 
reason, the lack of scientific data or information on the potential risk or significance of 
impacts cannot be a reason to proceed with the plan or project.   
 
Subsequent sections examine each of the stages in turn and provide advice on how they 
should be carried out in the context of wind farm developments in particular.  
 
 

STAGE 1: SCREENING 
 
5.3 When is an Appropriate Assessment needed ?  
 
The first step is designed to determine whether or not an Appropriate Assessment is actually 
needed. If it can be determined with certainty that the plan or project is not likely to have a 
significant effect, either individually or in combination with other plans or projects, then the 
plan or project can be approved without further assessment.   
 
If there is any doubt, then an Appropriate Assessment will need to be undertaken so that 
these potential effects are studied in full before a decision is taken on whether to approve 
the plan or project.  It is ultimately for the competent authority to decide, in the light of 
screening, whether or not an AA is required. 
 

Screening is required for : 

• Both plans that serve as a framework for development consents and individual projects. This 
ensures that the potential impacts on Natura 2000 are taken into account at both the strategic 
planning level and at the level of each individual project121. 

• Plans or projects affecting sites classified under the Birds Directive and sites designated or 
proposed to be designated under the Habitats Directive. They are both part of the Natura 2000 
network.122 

• Plans or projects both inside and outside the Natura 2000 site if they are likely to have a 
significant effect on the Natura 2000 site. For instance, a wind farm development located outside 
a Natura 2000 site could still have a significant effect on certain species for which the site is 
designated (such as bats) because they cause the species to be displaced from their habitual 
breeding or foraging areas within the site. 

                                                            
121 Case C‐6/04: 20 October 2005   
122  For Potential SPAs (IBA) Article 6(3)‐(4) is not applicable but Article 4(4) of the BD is applicable. Areas 
which have not been classified as SPAs but should have been so classified continue to fall under the regime 
governed by the first sentence of Article 4(4) of the Birds Directive. [Commission/France, Basses Corbières, C‐
374/98] 
For potential pSCIs (eg marine sites):  The MS are required to take protective measures that are appropriate, 
from the point of view of the Directive’s conservation objective, for the purpose of safeguarding the relevant 
ecological interest which those sites have at national level. [Dragaggi, C‐117/03. [Bund Naturschutz, C‐244/05].   
122 Case C‐98/03 paragraph 32: "…In its definition of measures to be subject to an assessment of the 
implications, the Directive does not distinguish between measures taken outside or inside a protected site." 
122 Case C‐201/02 para.53:  “….the decisions adopted by the competent authorities, whose effect is to permit 
the resumption of mining operations, comprise, as a whole, a ‘development consent’ within the meaning of 
Article 1(2) of that directive (85/337), so that the competent authorities are obliged, where appropriate, to 
carry out an assessment of the environmental effects of such operations…” 
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5.3.1 Gathering sufficient information  
 
The screening exercise is carried out by the authority responsible for the adoption of the 
plans or approval/rejection of development applications. Most often they will seek the 
assistance of, and base their evaluation on, the information received from, the developers, 
environmental authorities or contracted experts.  
 
The collaboration of other relevant authorities, especially those responsible for nature 
conservation, in the screening of plans and projects may also be crucial, as they can provide 
useful information which should be taken into account at this stage.  
  
To carry out the screening exercise, sufficient information should be gathered on both the 
wind farm plan or project and on the Natura 2000 site(s) that might be affected.  In the case 
of the plan or project, this information should include data on the location of the wind farm 
and associated infrastructures in relation to Natura 2000 site(s) in the area as well as details 
on the scale and design of the wind farms and its associated infrastructures. It should also 
include details of all activities that will be undertaken during each stage of the project’s cycle 
– i.e. during the construction, operation and decommissioning /repowering phases.  
 
As regards the Natura 2000 site, information should be gathered on the species and habitat 
types for which it has been designated, their conservation state and on the overall 
conservation objectives of the site. Part of this information can be found in the Natura 2000 
Standard Data Forms or in the site designation or management plans where available.  
 
It is worth recalling that the initial screening undertaken here is not the same as a full-scale 
Appropriate Assessment – it only requires sufficient information to be able to decide if there 
is likely to be a significant effect or not.  
 
 

Natura 2000 Standard Data Form 
The Standard Data Forms which have been compiled for each site contain information about the 
surface area, representativity and conservation status of the habitats present in the site, as well as the 
global assessment of the value of the site for the conservation of the natural habitat types concerned. 
For the species present in the site, information is provided on their populations, status (resident, 
breeding, wintering, migratory) and on the site’s value for the species in question. 
 
Conservation status of habitats and species 
According to the provisions of Article 17 of the Habitat Directive, the EU 25 Member States (i.e. 
excluding Romania and Bulgaria) reported, in 2008, on the conservation status of all the species and 
habitats listed in the annexes of the Habitats Directive which occur in their territory. On the basis of 
this, the Commission produced a consolidated report on the conservation status of each species and 
habitat type at a biogeographical and EU level. These reports provide useful contextual information123 
 
Natura 2000 Management plans  
Some sites have a Natura 2000 management plan with important elements such as the conservation 
objectives for the site, the species and habitats, theirs status, threats, etc, which can be useful for the 
screening stage and for the Appropriate Assessment.  

                                                            
123 All reports are available at:  http://biodiversity.eionet.europa.eu/article17 and 
http://ec.europa.eu/environment/nature/knowledge /rep_habitats/index_en.htm 
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Pre-screening by developers: preparing the ground for a smoother decision making process 
 

It is strongly recommended that developers already gather information on the Natura 2000 sites 
before starting to design their plan or project (i.e. even before the screening stage) so that they can 
be aware of the possible sensitivities regarding nature and wildlife and can take these into 
consideration during the preparation of their development proposal.  This could, for instance, 
influence the choice of location for the wind farm as well as its actual design so that only the most 
appropriate sites are taken forward. 
 

It is also very useful, at an early pre-screening stage, for developers to hold initial discussions with 
their planning authority and with the statutory nature conservation authorities to learn more about the 
potential environmental constraints the project might face and how these might be best avoided.  This 
could also help to identify any potential issues to watch out for or any gaps in scientific knowledge that 
might need further investigation before the plan or project is approved.  Experience has shown time 
and again that good research and consultation right from the start before work begins on the 
development proposal helps to avoid unnecessary time and expense on unsuitable sites later on.124 
 
 
5.3.2  Determining if there is a ‘significant effect’  
 
Every plan or project that could potentially affect a Natura 2000 site(s) should initially be 
considered as a candidate for Appropriate Assessment. But an Appropriate Assessment will 
only be required for those that are ‘….likely to have a significant effect ..’.  
 
When doing this initial evaluation it is important to recall that the emphasis is on there being 
a ‘likelihood’ of potentially significant effects – not a certitude. This shows the precautionary 
nature of this initial test. If there is any doubt over whether the effects are likely to be 
significant or not then an Appropriate Assessment must be undertaken to ensure that these 
potential effects can be studied in full.  
 
The ‘likelihood’ of potentially significant effects should be considered in the light of the 
conservation objectives, the characteristics and the specific environmental conditions of the 
site. Plans or projects likely to undermine the site’s conservation objectives must be 
considered likely to have a significant effect on that site. 
 
Likely effects  
Likely effects on the site should first be identified at this stage. The biodiversity elements liable to be 
affected (habitats, species, ecological processes) should be determined, taking into account their 
sensitivity in relation to the planned activities. Risks of effects must be identified using a precautionary 
approach.  Where preliminary scientific evaluation indicates that there are reasonable grounds for 
concern as to the absence of significant effects, an appropriate assessment has to be carried out. 
 

Significant effect 
The significant nature of the effects on a site of a plan or project not directly connected with or 
necessary to the management of the site is linked to the site’s conservation objectives. So, where 
such a plan or project has an effect on that site but is not likely to undermine its conservation 
objectives, it cannot be considered likely to have a significant effect on the site concerned. 
Conversely, where such a plan or project is likely to undermine the conservation objectives of the site 
concerned, it must necessarily be considered likely to have a significant effect on the site. In 
assessing the potential effects of a plan or project, their significance must be established in the light, 
inter alia, of the characteristics and specific environmental conditions of the site concerned by that 
plan or project (Case C-127/02 para. 46-48).  
 
 
 
                                                            
124 European Best Practice Guidelines for wind energy development, EWEA 2002.  Available from 
http://ec.europa.eu/energy/renewables/studies/wind_energy_en.htm  
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5.3.3 Looking at potential cumulative effects 
 
The screening process also applies to plans or projects in combination with other plans or 
projects.  It may be that one wind farm project alone might not have a significant effect but, if 
taken in combination with other plans or projects (wind farm or other developments) within 
the area, the cumulative effects may turn out to be significant.  
 
Other plans or projects to be considered in this case include those that have already been 
completed, those that are approved by the planning authorities, or those that are currently 
undergoing planning approval.   
 
The geographical scale over which these cumulative effects need to be considered will 
depend on the exact circumstances and scale of the plan or project being studied but should 
cover a sufficiently large area to capture any cumulative effects that may arise with the 
project under assessment, having the transboundary aspect in mind, when relevant. Again, 
the relevant nature conservation authorities will be able to help identify the possible plans or 
projects that need to be considered as part of the in-combination test.125 
 
 
5.3.4 Recording the screening decision  
 
Finally, as screening is a legal requirement, the reasons for the final decision as to whether 
or not to carry out an Appropriate Assessment should be recorded and sufficient information 
should be given to justify the conclusion. Given that the nature protection assessments often 
run in parallel with the EIA/SEA procedures, common information procedures to the public 
should be envisaged.  
 
 
Key questions to be considered at the stage of screening: 
 
• Identify the geographical scope of the plan or project, and its main characteristics  

• Identify all Natura 2000 sites that might be affected by the plan or project.  

• Identify the qualifying interests of the Natura 2000 sites concerned  (i.e. the habitats and species 
for which the sites are designated) and the sites’ conservation objectives. 

• Determine which of those species and habitats could be significantly affected by the planned 
activities. 

• Analyse other plans or projects which could, in-combination with the planned activities, give rise 
to a likely significant effect on Natura 2000 sites  

• Analyse the possible interactions between the plan or project activities, either individually or in 
combination with other plans or projects, and the qualifying interests, the ecological functions and 
processes that support them. 

 
 
 

                                                            
125 A possible (but still preliminary) approach to assessing the cumulative effect of onshore wind farms has 

been proposed by The Scottish Natural Heritage (SNH 2009b). 
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STAGE 2: CARRYING OUT THE APPROPRIATE ASSESSMENT 
 
 
5.4. Purpose of Appropriate Assessment 
 
The purpose of the Appropriate Assessment is to assess the implications of the plan or 
project in respect of the site’s conservation objectives, individually or in combination with 
other plans or projects. The conclusions should enable the competent authorities to 
ascertain whether or not the plan or project would adversely affect the integrity of the site 
concerned.   
 
The Appropriate Assessment must be undertaken before the competent authority decides 
whether or not to undertake or authorise the plan or project. The EU Court of Justice has 
confirmed that as regards the concept of ‘appropriate assessment’ within the meaning of 
Article 6(3) of the Habitats Directive, the provision does not define any particular method for 
carrying out such an assessment. Nonetheless, according to the wording of that provision, 
an appropriate assessment of the implications for the site concerned of the plan or project 
must precede its approval 126.   
 
In summary, the term ‘appropriate’ essentially means that the assessment needs to be 
appropriate to its purpose under the Habitats and Birds Directives – ie that of conserving 
rare and endangered species and habitat types of European interest.  ‘Appropriate’ also 
means that the assessment has to be a reasoned decision. If the record of the assessment 
does not disclose the reasoned basis for the subsequent decision, then the assessment 
does not fulfil its purpose and cannot be considered ‘appropriate’.  
 
In this respect, it is important to recall that, in contrast to the EIA or SEA, the outcome of the 
Appropriate Assessment is legally binding for the competent authority and conditions its final 
decision127. Thus, if it cannot be ascertained that there will be no adverse effects on the 
integrity of the Natura 2000 site, even after the introduction of mitigation measures, then the 
plan or project cannot be approved, unless the conditions of Article 6(4) are met.  
 
The lack of information or data cannot be used as a reason for approving a plan or project.  
The EU Court of Justice confirmed this position in the Waddensea case (C-127/02) where it 
stated that ‘such an (appropriate) assessment of the implications implies that, prior to the 
approval of the plan or project, all the aspects of the plan or project which can, by 
themselves or in combination with other plans or projects, affect the site’s conservation 
objectives must be identified in the light of the best scientific knowledge in the field.’ 
 
 
5.5 Steps for an Appropriate Assessment of wind farm plans and projects  
 
There are several basic steps to follow when carrying out an Appropriate Assessment. 
These are illustrated in the figure 12. 
 
The focus of the Appropriate Assessment should be specifically on the species and/or 
habitat types for which the site is designated Natura 2000, and on the possible effects of the 
plan or project on them. This should also include any indirect effects on these species and/or 
habitat types, for instance on their supporting ecosystems and natural processes.  

                                                            
126 C‐127/02, paragraphs 52‐53. 
127 See chapter 2 for details on the relationship between SEA, EIA and AA 
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 Figure 12: Steps to be undertaken as part of the appropriate assessment 
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5.5.1. Setting the baseline and gathering further information  
 
It is important to ensure that the Appropriate Assessment is well focussed and provides clear 
terms of reference for evaluating the potentially negative effects of the wind energy project 
on the Natura 2000 site(s).  This means identifying more precisely what impacts the 
Appropriate Assessment should cover and to ensure that all necessary information is 
gathered to enable these impacts to be assessed correctly.  
 
This builds on the information already gathered under the screening exercise but, this time, 
any gaps in knowledge should also be filled as far as possible so that the assessment can 
be made on sound scientific grounds. Sound baseline data is of vital importance as the 
Appropriate Assessment has to be able to ascertain with certainty that the proposal will not 
affect the integrity of the site concerned.  If there is some degree of doubt, the competent 
authorities may require further field work to be carried out or may refuse the project 
as it stands on the grounds of uncertainty over the impacts.   
 
At this stage it is also useful to define the study area bearing in mind that the potentially 
negative effects may be felt over a wider area than the immediate location of the wind 
turbines.  It may for instance be useful to start with a 1km radius and then to adjust this to 
make the study area larger or smaller in function of the species and habitat types likely to be 
affected.   
 
Information gathering during scoping  
 
The information about the plan or project should contain details of all elements that are relevant for 
the assessment. They should include at least the folllowing:  
- Detailed maps of precise location of the wind turbines and the associated infrastructures in 

relation to the Natura 2000 site(s) in the given area; 
- The scale and design of the wind farm, e.g. the number and size of wind turbines, their layout and 

design, etc.. 
- Similar details for all associated infrastructures; 
- Activities foreseen during construction works and their duration / timing;  
- Activities foreseen during operation and management; 
- Provisions for repowering and decommissioning; 
- Details of any other plans or projects in the area that could, if taken in combination with this plan 

or project have a significant cumulative effect on the Natura 2000 site 
 
The information about the Natura 2000 site should contain at least the following:  
- Details on each species and habitat type for which the site is designated and ecological maps of 

their location within and around the site over time (eg over an annual lifecycle); 
- Data on their overall usage of the site for activities such as foraging, breeding, resting, staging or 

hibernating;   
- Data on their representativity and conservation status both within that site and within the area in 

general (including, inter alia, data on population size, degree of isolation; ecotype, genetic pool; 
age class structure..);  

- Data on ecological structure and functioning of the site and its overall conservation state; 
- Details of the conservation objectives of the site (incl any management plans etc);  
- The role of the site within the biogeographical region128 and the Natura 2000 network; 
- Any other aspects of the site or its wildlife that is likely to have an influence on its conservation 

state and objectives (eg current management activities, other developments..) 
 

                                                            
128 The lists of Sites of Community Importance (SCI) within the Natura 2000 network, are adopted by 

biogeographical region. For further information and links to maps go to 
http://ec.europa.eu/environment/nature/natura2000/db_gis/index_en.htm  
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Once again, in addition to requesting the developer to provide any relevant assessments, 
impact studies and surveys etc… that may be reasonably required of them, it is strongly 
recommended that the competent authorities also consult with, and seek the advice and 
guidance of, the relevant nature authorities, as early as possible during the scoping stage. 
They will be able to provide details about the Natura 2000 site and its conservation 
objectives. They can also provide scientific advice on the likely ecological effects that a wind 
energy project could have on the site.    
 
Other bodies such as conservation NGOs, research institutions or local stakeholder groups 
can also be contacted to help provide further local knowledge and ecological information. 
Consulting these organisations already during the scoping exercise will help ensure that as 
complete a picture as possible is built up about the site, the species/habitats present and the 
potential impacts of the plan or project on these.  It can also lead to a smoother decision 
making process if all interest groups are collaborating from the start in finding solutions that 
are acceptable to all. 
 
Information gathering is necessarily an iterative process.  If the first identification and 
analysis of effects reveals that there are important gaps in knowledge, then further surveys 
and monitoring work will need to be undertaken in order to complete the picture. This will 
ensure there is a sufficient basis of scientific knowledge to be able to make a reasoned 
decision.  
 
Experience has shown that many of the delays or problems encountered during the 
Appropriate Assessment are caused by the fact that the information gathered for the 
Appropriate Assessment is incomplete or deficient. As a result, the authorities are 
unable to confirm that there be no adverse effects on the integrity of the site and the whole 
assessment process has to be put on hold whilst the missing information is being gathered.   
 
 
 Fictitious example of further information requirements identified during scoping.  
 
 

Wind farm project with twelve turbines on edge of a woodland 
1. Possible likely 
significant effect 

Collision mortality Disturbance and 
displacement 

Habitat loss and 
degradation 

2. Information about 
species and habitats at 
the Natura 2000 site 

Ecological data on the bat 
and bird species of 
European interest and at 
potential risk at the site. 

Data on habitat 
requirements for species of 
European interest and at 
potential risk at the site. 

Location of key habitats 
in or around the site. 

3. Potential impacts to 
be assessed 

Collision mortality rates 
during different parts of the 
species life cycle, e.g. 
during breeding or 
migration periods 

Habitat usage across the 
site 

Location of core roosting, 
breeding or foraging 
sites, and location of 
movement routes 
between these. 

4. Data needed for these 
assessments 

Field data over at least one 
annual cycle, for risk 
assessments, using 
modeling or sensitivity 
indices. 

Field data on local dispersal patterns inside and around 
the site over at least one annual cycle. 
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5.5.2. Assessing the impacts on the Natura 2000 site  
 
The Appropriate Assessment itself involves looking at all the aspects of the plan or project 
that could cause a significant effect on the Natura 2000 site.  In this context, each element of 
the project (wind turbines, other constructions etc..as well as effects during construction, 
maintenance and operation etc…) should be examined in turn and the potential effects of 
that element should be considered in relation to each of the species or habitat types of 
European interest for which the site has been designated Natura 2000 site.  This is because 
each species has different conservation requirements. Also, the impacts on one species may 
vary from one site to another depending on its conservation state and the underlying 
ecological conditions of the site.  
 
For example, a wind farm project proposes to locate 10 wind turbines in a degraded 
grassland away from any bird or bat interest within the Natura 2000 site but also proposes to 
construct an access road to the wind turbine site that will run across rare habitat types such 
as blanket bogs and natural forests.  In such a case, the wind turbines themselves may be 
unlikely to cause any significant impact but the access road probably will, and so the effects 
of both operations should be examined in detail in light of the site’s conservation objectives.   
 
Thereafter, the effects of the different features within the plan or proposal should be looked 
at together, and in relation to each other, so that the interactions between them can be 
identified. For instance, it may be that the risk of collision mortality with the wind turbines 
alone is not likely to be significant but if it is taken in combination with the installation of 
overhead cables, which could also cause collision mortality, then the effects could become 
significant.  
 
If there are several Natura 2000 sites that could be affected, as in the case of a development 
plan for instance, the impacts on each should also be studied seperately at first as they may 
have been designated for different species or habitat types and may have different 
conservation objectives.   
 
 
Conservation objectives of Natura 2000 sites  
 
The conservation objectives for a Natura 2000 site are determined at member state level. 
 
The Natura 2000 Standard Data Forms (SDF), which have been compiled for each designated site, 
contain information about the habitats (e.g. surface area, representativity and conservation status) 
and the species (populations, status) and the value of the site for the habitats/species for which the 
site has been designated. The SDF therefore provides information regarding the qualifying interests of 
a Natura 2000 site and, in the absence of more detailed definition of conservation objectives for a 
atura 2000 site, they can be considered as such. Some countries have developed more detailed 
conservation objectives for their Natura 2000 sites either at a strategic level across a suite of sites, or 
at an individual site level.  Some sites may also have management plans or management objectives 
that provide clear indications about the conservation objectives to be attained. 
 
The Habitats Directive (Article 4.4) requires that once a site of Community importance (SCI) has been 
adopted, the Member State concerned shall designate that site as a Special Area of Conservation 
(SAC) as soon as possible and within six years at most and apply the necessary conservation 
measures for the maintenance or restoration of the habitat and species for which the site has been 
designed to a favourable conservation status.  These measures should also be taken into account as 
part of the Appropriate Assessment as they show how the site’s conservation objectives will be 
translated into practical actions.  
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Whilst the focus should be on the species and habitats of Community interest that have 
justified the site designation (the qualifying interests of the site), it should not be forgotten 
that these qualifying interests also interact with other species and habitats in complex ways. 
It is therefore important to consider all the elements that are essential to the functions and 
the structure of the site, its qualifying interests and its conservation objectives. Furthermore, 
other species can also be relevant for determining potential effects on protected habitats if 
they constitute typical species of the habitat in question. 
 
The assessment should be based on the best available scientific knowledge of the following 
main elements as they relate to the qualifying interests of the site (EC 2007b): 
- Structure and function, and the respective role of the site’s ecological assets. 
- Area, representativity and conservation status of priority and non-priority habitats in the 

site. 
- Population size, degree of isolation, ecotype, genetic pool, age class structure, and 

conservation status of species under Annex II of the Habitats Directive, Annex I of the 
Birds Directive, and regularly occurring migratory species not listed in Annex I Birds 
Directive present in the site. 

- Role of the site within the biogeographical region and in the coherence of the Natura 
2000 network.Any other ecological assets and functions that are essential for meeting 
the site’s conservation objectives. 

 
The following boxes provide an overview of possible survey methods that have been used to 
identify and assess the likely effects of wind farms.  These are based on a review of existing 
good practices and may therefore provide useful ideas and suggestions for future 
development proposals.   
 
When field surveys are required a distinction should be made between those that are carried 
out before a decision is taken on the plan or project and those that involving longer term 
monitoring as a condition in the planning application – for instance to confirm the effects 
predicted in the AA/EIA or to monitor the effectiveness of the mitigation measures (which 
may be consideration so that adaptive mitigation can be applied). Baseline surverys which 
are necessary for the EIA/AA should be broader in scope in order to characterise the area 
for all species and habitats to enable a valid assessment to be made of the impacts and their 
significance.  
 
 

Good practice methodologies for survey work on the likely effects of wind  
 
The Appropriate Assessment will need to be based on sound scientific and objectively verifiable 
information. This can sometimes require additional survey work to be carred out before the plan or 
project is approved. The following section provides a series of possible methodologies for carrying out 
further surveys on the likely effects of wind farms on species of European interest. They are derived 
from a range of sources and are indicative of the kind of information that may need to be gathered for 
onshore or offshore wind farms.  

There are no legal stipulations about the length or extent of the pre-construction surveys, this has to 
be decided case-by-case. However, some indications can be given on the basis of existing 
experience and knowledge. For onshore locations, a 2 year ornithological baseline survey for wind 
farm projects may be required129 and for bats it should cover a full annual cycle (including maternity 
and hibernating seasons as well as spring and autumn migration130).   

                                                            
129 In UK, cf DEFRA personal communication  
130 Rodrigues et al. (2008) for the elements to be included in a monitoring programme for bats. 
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For offshore wind farms, year around studies over a period of 1-2 years have been recommended for 
marine mammals131 and a 2 year period is recommended for birds due to the general paucity of 
existing data in these environments. 

Field surveys have also to be designed to provide data that can be used for reliable and robust 
statistical analyses for comparisons, for instance, between before and after construction, between 
sites, or between a wind farm site and a reference area with similar environmental characteristics as 
regards habitats or climate for instance 

A non-exhaustive overview of the most common techniques used so far is given in the following table. 
They include a mixture of techniques based on direct visual observation (e.g. birds and bats), 
sampling methods (e.g. for marine fish and benthic fauna) and remote techniques such as radar and 
sonar. It has to be kept in mind, however, that as the understanding of the potential impacts improves, 
the recommended methodologies may change. 

Visual observations are frequently used for studying bird abundance and distribution in zones around 
proposed wind farm locations in order to investigate potential displacement effects132. Recordings of 
flight movement, e.g. along frequently used migration corridors for birds or bats, is a common 
monitoring technique for collecting data needed for assessing collision risks and potential barrier 
effects. For studies of potential displacement effects by birds around onshore locations, traditional 
territory mapping and line transect counts are useful tools133. Offshore, ship-based surveys are 
generally better for species identification and behavioural observations, while aerial surveys have the 
advantage of enabling relatively rapid coverage of large sea areas.  

Records of flight calls has been found to be a useful complement, both to visual observations and 
remote techniques, e.g. for species identification 

Carcass collection is included in many monitoring programmes for onshore locations. Although the 
method suffers from the obvious difficulty that carcasses can be overlooked or already removed by 
scavengers, it may still provide useful complementary and qualitative information about species killed 
by collision. Preferably, the search should be done in a standardised way that makes it possible to 
relate the number of findings to search effort, and (if needed) with correction factors for e.g. observer 
efficiency and scavenging rates134. For offshore locations, constructions of floating bunds and/or nets 
to retain corpses at wind farms have been considered but in most cases found to be impractical and 
not yielding reliable information135. 

Sampling of fish and marine fauna: Sampling methods such as trawling for fish and epifauna, and 
grab sampling for infauna are can be useful in combination with various remote techniques. 

Remote techniques have been found to be very useful tools for collecting the data needed for impact 
assessments. Radar has a wide application and can be used to record movements (elevation as well 
direction) by birds and bats at night and in poor visibility. It is best used in combination with visual 
observations and/or records of flight calls to help with species identification etc. Thermal Animal 
Detection Systems (TADS) is a more recent, infra-red based technology with the potential to provide 
information about avoidance behaviour, flock size and flock altitude by birds and bats in close 
proximity to the rotor blades136. High Definition Video Surveys is an airplane-based technique for 
surveys of birds in marine environments, still under development137. Microphones for automatic 
registration of flight calls may also be a useful complement to species identification as well as 
quantitative estimates138. Hand-held or automatic bat detectors are necessary tools if the occurrence 
of bats is a key element in the surveillance programme.  

                                                            
131 E.g. Diederichs et al. (2008) and primarily with reference to Harbour Porpoise (Phocoena phocoena). 
132 E.g Petersen et al. (2006), see also BSH (2007) and DEFRA (2005) for detailed descriptions. 
133 Useful references in SNH (2005b). 
134 E.g. Morrison et al. (2007). 
135 E.g. Desholm et al. (2006). 
136 E.g. Desholm et al. (2006) and Hüppop et al. (2006), and references in these publications. See also Kunz et 

al. (2007b) for an overview of various remote techniques for surveillance of nocturnally active birds and bats. 
137 E.g. Mellor & Maher (2008). 
138 E.g. Hüppop et al. (2006). 
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For marine environments, a large variety of techniques can be applied. For surveys of marine 
mammals, click detectors and towed hydrophones have been applied. “Passive Acoustic Monitoring” 
(PAM) systems, like T-Pods for surveys of whales and dolphins have been on the market for many 
years, and more advanced technologies, such as C-pods, are under development. Visual methods 
such as ship-based or aircraft surveys are useful complementary methods. – Remotely Operated 
Video (ROV) techniques are used for monitoring sediment characteristics and marine epifauna. For 
sediment processes hydro-acoustical techniques such as side scan sonar can be applied.  
 
 

Study method Disturbance 
& 

displacement 
- onshore 

Disturbance 
& distancing - 

offshore 

Collision  Barrier 
effect 

Change in 
habitat 

structure 

Visual observations (primarily birds) 
- Ship-based transect counts  
- Aircraft surveys 
- Records of flight movements 
- Territory mapping 
- Line transect counts 

 
 
 
 

X 
X 

 
X 
X 

 
 
 

X 

 
 
 

X 

 

Visual obs (marine mammals) 
- Ship-based transect counts 
- Aircraft surveys 

  
X 
X 

   

Carcass collection (birds, bats)   X   
Bat detector X X X  X 
Trawling (fish, marine epifauna)  X    
Grab sampling (marine infauna)   X   X 
Photo-sampling (marine epifauna)  X   X 
Recording of flight calls (birds) X X X X  
Radar surveys (birds, bats)   X X  
Microphone registration (birds)   X   
Thermal Animal Detection System 
(TADS) post construction. 

  X X  

Beam trawl (marine fish, marine 
epifauna) 

 X    

Passive acoustic monitoring (PAM; 
T-pods etc; marine mammals) 

 X    

Towed hydrophones (marine 
mammals) 

 X    

Ship-based acoustics (marine fish)  X    
Hydro-acoustic techniques (Side 
scan sonar etc.; marine sediments) 

 X   X 

Video transects, e.g. remotely 
operated video (ROV; marine 
sediments, marine epifauna) 

 X   X 

Hydrological surveys  X    X 
Noise emission from turbines X X   X 
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UK guidelines for assessing impacts on Natura 2000 sites of offshore wind farm 
development. 
 
Guidelines and standards for EIAs and assessments of impacts on Natura 2000 sites, in accordance 
with Article 6 of the EU Habitats Directive, have been prepared by many Member States139. They 
differ in approach and degree of details, from outlines of the administrative procedures140 to 
proposals of more detailed lines of action and appropriate methodology141. The approach proposed 
by the United Kingdom Department for Environment, Food and Rural Affairs142 for assessments of 
impacts on marine Natura 2000 sites of offshore wind farm development has a wider application 
potential, also with reference to onshore locations and for other groups of species and habitats than 
the ones mentioned below.  
 
The assessments are proposed to be done stepwise for various groups of species and habitats, e.g. 
as follows (flowchart below): 
- Birds 
- Marine mammals 
- Fish and shellfish 
- Subtidal benthos 
- Intertidal benthos 
- Terrestrial and coastal habitats 
- Coastal and sedimentary processes 
 
The guidance document includes proposals about relevant methodology for the various groups of 
species and habitats, with references to further studies and more detailed information. It is to be 
considered as a working document and it will be revised as the understanding of issues develops 
and new information becomes available. 
 

 START    
  ↓     

  
Is there likely to be an impact?  

←
Types of impacts? 
- use of the areas (feeding, roosting, nursery 
areas, spawning, migration routes etc), 

- what to consider in the introductory desk study. 

 

 No ↓  Yes ↓ Unsure    
  

↓ 
 
No 
← 

 
Is the impact 
significant? 

 
←

Baseline assessment 
- Proposal of methods (e.g. ship-based and 
aerial surveys, grab sampling, remote 
techniques) 

- Impacts on particular species or habitats 
(consultation) 

 

 ↓  Yes ↓ Unsure    
  

↓ 
 
No 
← 

 
Adverse effects?  

←
Appropriate assessment (information to be 
provided based on and augmented as necessary 
that collected when identifying that the impacts 
was significant) 

 

 ↓  Yes ↓ Unsure    
  

Best 
practise 

Monitoring 

 Mitigation 
Best practise 
Measures for 

adverse effects 
Monitoring 

   

 ↓  ↓     
 To proceed to next species or habitat group    

     

                                                            
139 A selection of national guidelines are listed in Annex VI. 
140 E.g. the brief Swedish guidelines, “Vindkraft – tillståndsprocessen och kunskapsläget” (2007), edited by the 

Swedish Energy Agency. 
141 E.g. BSH (2007) for offshore wind farms in Germany, Scottish Natural Heritage (SNH 2005b) with reference 

to impacts birds of onshore wind farms and DEFRA (2005) for offshore wind farms in UK. 
142 DEFRA (2005). 
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Once all the information needed to make a reasoned assessment of impacts has been 
collated, the next stage of the Appropriate Assessment can begin in earnest: that of 
identifying the likely effects of the wind farm development proposal on the site’s integrity in 
light of its conservation objectives.   
 
This impact assessment has to be made in light of: 
- the best scientific knowledge in the field (ECJ Waddensea ruling – see above) 
- the Natura 2000 site’s conservation objectives, as defined in the relevant national 

legislative framework  and 
the potential impact on the site’s integrity  

 
Chapter 3 gives an overview of the kind of effects that are most frequently associated with 
wind farm developments and identifies the species or habitat types that have proven to be 
particularly vulnerable to this form of development.  This provides a good starting point on 
what to look out for as it is based on current experiences and scientific studies.  
 
But the effects of each project will be unique and must be evaluated on a case-by-case 
basis. According to the same ECJ Waddensea ruling (see above): in assessing the potential 
effects of a plan or project, their significance must be established in the light, inter alia, of the 
characteristics and specific environmental conditions of the site concerned by that plan or 
project. 
 
Predicting the likely impacts can be difficult as one should have a good understanding of 
ecological processes and conservation requirements of particular species or habitat types 
types likely to be affected. It is therefore strongly recommended that the competent 
authorities secure the necessary expert advice and support in carrying out the impact 
assessment.  As with all impact assessments, the Appropriate Assessment should be 
undertaken within a structured framework to ensure that the predictions can be made as 
objectively and accurately as possible.  
 
For this purpose, impacts are often categorised into the following types: 
- Direct and indirect effects; 
- Short and long-term effects; 
- Effects during different stages of the project (construction, operation, decommissioning..) 
- Isolated and interactive effects 
- Cumulative effects 
 
For each effect identified, the significance of the impact will depend on: 
- The magnitude of the impact 
- The type of impact  
- The extent 
- Duration 
- Intensity 
- Timing 
- Probability 
 
Impacts should be predicted as precisely as possible, and the basis of these predictions 
should be made clear (this means also including some explanation of the degree of certainty 
in the prediction of effects). Wherever possible, predictions should be presented in such a 
way as to make them verifiable, as the outcomes of the tests can then be directly linked to a 
future monitoring programme (this may be one of the conditions placed in the planning 
permission – see below).  
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The impact assessment should also apply the best available techniques and methods to 
estimate the extent of the effects. Some of the techniques commonly used are listed in the 
following box.   
 

Commonly used methods for predicting impacts: 
 
- Direct measurements, for example of areas of habitat lost or affected, proportionate losses from 

species populations, habitats and communities.   

- Flow charts, networks and systems diagrams to identify chains of impacts resulting from direct 
impacts; indirect impacts are termed secondary, tertiary, etc. impacts in line with how they are 
caused. Systems diagrams are more flexible than networks in illustrating interrelationships and 
process pathways.  

- Quantitative predictive models to provide mathematically derived predictions based on data and 
assumptions about the force and direction of impacts. Models may extrapolate predictions that 
are consistent with past and present data (trend analysis, scenarios, analogies which transfer 
information from other relevant locations) and intuitive forecasting. Normative approaches to 
modelling work backwards from a desired outcome to assess whether the proposed project will 
achieve these aims.  

- Population level studies: are potentially beneficial for determining population level effects of 
impacts to bird or bat or marine mammal species, for instance. 

- Geographical information systems (GIS) used to produce models of spatial relationships, such as 
constraint overlays, or to map sensitive areas and locations of habitat loss. GIS are a combination 
of computerised cartography, storing map data, and a database-management system storing 
attributes such as land use or slope. GIS enable the variables stored to be displayed, combined, 
and analysed speedily.  

- Information from previous similar projects may be useful, especially if quantitative predictions 
were made and have been monitored in operation.  

- Expert opinion and judgment derived from previous experience and consultations on similar wind 
farms. 

- Description and correlation: physical factors (water regime, noise) may be directly related to 
distribution and abundance of species. If future physical conditions can be predicted then it may 
be possible to predict future abundance on this basis.   

- Carrying capacity analysis involves identifying the threshold of stress below which populations 
and ecosystem functions can be sustained. Carrying capacity analysis involves the identification 
of potentially limiting factors, and mathematical equations are developed to describe the capacity 
of the resource or system in terms of the threshold imposed by each limiting factor.  

- Ecosystem analysis This approach aims to provide a broad regional perspective with a holistic 
framework. Three basic principles of ecosystem analysis are (i) taking the ‘landscape level’ view 
of ecosystems, (ii) use a suite of indicators including community level and ecosystem-level indices 
and (iii) taking into account the many interactions amongst ecological components which are 
involved in maintaining ecosystem function. 

 
Adapted from: Assessment of plans and projects significantly affecting Natura 2000 sites. Methodological 
guidance on the provisions of Article 6(3) and (4) of the Habitats Directive 92/43/EEC; 
http://ec.europa.eu/environment/nature/natura2000/management/docs/art6/natura_2000_assess_en.pdf. 
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5.5.3. Assessing whether there are no adverse effects on site integrity   
 
Once the potential effects of the plan or project have been predicted as accurately as 
possible, the Appropriate Assessment can move onto the next stage which is to determinine 
whether the impacts will adversely affect the integrity of the Natura 2000 site, either alone or 
in combination with other plans or projects.  
 
Again, it is important to bear in mind that the focus of the assessment should be on 
objectively demonstrating, with supporting evidence, that there will be no adverse 
effects on the integrity of the Natura 2000 site, in light of its conservation objectives. 
Thus, the competent authority has to be sure that there is no reasonable scientific doubt. If 
the adverse effects cannot be ruled out or if there is too much scientific doubt, the adverse 
effects have to be assumed.  
 
It is clear from the purpose of the Directive that the ‘integrity of the site’ relates directly to the 
site’s conservation objectives. Determining whether the integrity of the site is affected means 
determining whether the plan or project will adversely affect the: 
- the coherence of the site’s ecological structure and function, across its entire area, or 
- the habitats, complex of habitats and/or  
- populations of species for which the site is designated.  
 
The focus is also on the specific site. Thus, it is not possible to accept a plan or project with 
significant adverse effects on the grounds that the conservation status of the habitat types 
and species it hosts will anyway remain favourable within the Member State or the EU as a 
whole.  
 
 
Integrity of the site 
 
Biological integrity can be defined as all those factors that contribute to the maintenance of the 
ecosystem, including structural and functional assets. In the framework of the Habitats Directive, the 
“integrity”’ of the site is linked to the conservation objectives for which the site was designated as part 
of the Natura 2000 Network (EC 2007b). It has been usually defined as “the coherence of the site’s 
ecological structure and function, across its whole area,  that enables it to sustain the habitat, 
complex of habitats and/or populations of species for which the site is classified” 143  (EC 2000b, 
ODPM 2005). As regards the meaning of ‘integrity’, this can be considered as a quality or condition of 
being whole or complete. In a dynamic ecological context, it can also be considered as having the 
sense of resilience and ability to evolve in ways that are favourable to conservation. (EC 2000b). 

A site can be described as having a high degree of integrity where the inherent potential for meeting 
site conservation objectives is realised, the capacity of self-repair and self-renewal under dynamic 
conditions is maintained, and a minimum of external management is required. When looking at the 
“integrity of the site”, it is therefore important to take into account a range of factors, including the 
possibility of effects manifesting themselves in the short, medium and long-term (EC 2000b).  

Authorisation of a plan or project granted in accordance with Article 6(3) of the Habitats Directive 
necessarily assumes that it is considered not likely to adversely affect the integrity of the site 
concerned and, consequently, not likely to give rise to deterioration or significant disturbances within 
the meaning of Article 6(2) (ECJ ruling on case C-127/02 para. 36). 
 
 
 
 
                                                            
143 PPG 9, UK Department of the Environment, October 1994 quoted on page 39 of the  Commission's article 6 

guide on "Managing Natura 2000 sites". The concept of ‘integrity of the site’ is further elaborated on page 
79.  
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To sum up, there are two possible conclusions that can be drawn from this first impact 
assessment:  
- there is no adverse effect and the project or plan can be approved as it stands; 
- there will be adverse effects or adverse effects cannot be ruled out. 
 
The latter does not necessarily mean that the plan or project is automatically refused. The 
competent authority could ask the developer to redesign or relocate the wind farm or 
introduce mitigation measures that would avoid or eliminate the predicted adverse effects.  
This would then normally imply a second evaluation round in the Appropriate Assessment to 
ensure that the mitigation measures/safegaurds are indeed sufficient. This is discussed 
further in the next section. 
 
  
5.5.4. Considering how to mitigate adverse effects on the Natura 2000 site  
 
For a wind energy project, the AA is the key tool for ensuring that adverse effects on the 
integrity of the sites concerned are prevented or mitigated during design of the project. 
Mitigation involves introducing measures into the plan or project to eliminate the potential 
negative effects on the conservation objectives of the Natura 2000 site, or to reduce them to 
a level where they will no longer adversely affect the integrity of the site. As such, they 
should be directly linked to the likely negative effects which have been identified during the 
impact assessment described above. The competent authority, upon the advice of its 
ecological experts or the relevant nature authorities, should determine the level of mitigation 
required.  
 
It can then ask the developer/planner to propose suitable mitigation measures (e.g. changes 
to the siting, design, scale of the wind farm and its associated instrastructures) or it can set 
certain conditions or restrictions in the development permit as a pre-condition for approving 
the plan or project (eg as regards the timing of the construction works or restrictions on the 
operation of the wind turbines, for instance during peak dispersal and migraiton periods).    
 
Either way each mitigation measure should be based on sound scientific principles that will 
ensure they will be effective.  As such they should contain: 
- details of the measure proposed and an explanation of how it will avoid or reduce the 

adverse impacts which have been identified; 
- evidence of how they will be implemented and by whom; 
- a timetable for implementation relative to the plan or project (some may need to be put in 

place before the development can proceed); 
- details of how the measure will be monitored and how the results will be fed back into the 

day to day operation of the wind farm (adaptive management – see below). 
 
This will enable the competent authority to evaluate the mitigation measures as part of the 
Appropriate Assessment (second round) and determine whether or not they are sufficient or 
suitable for eliminating or removing the adverse effects which have been identified (and do 
not inadvertently cause other adverse effects on the species and habitat types in question). 
If the mitigation measures are deemed sufficient, they will become an integral part of the 
specification of the plan or project.  
 
In the case of wind farm plans or projects, the most obvious mitigation measure is to adjust 
the location of wind farm away from areas where it can cause conflicts with the species and 
habitat types for which the site has been designated (e.g. foraging paths, flyways, migration 
routes, vulnerable areas such as breeding sites or foraging area). Evidence to date shows 
that the inappropropriate siting of wind farms and their associated structures is one of the 
most frequent and common causes of impact.  
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But mitigation measures can also involve modifications to the size, design and the 
configuration of wind farms and to the construction of turbines and associated 
infrastructures. Or they can introduce temporal adjustments of activities during construction 
and operation. 
 
The following box provides an overview of some of the mitigations that have been used in 
the case of wind farm developments in particular and which may provide useful ideas or 
suggestions for future developments.   
 

Possible mitigation measures that have been used or proposed for wind farms so far 
 
The list below provides an overview of possible mitigation measures that have been proposed or 
applied with reference to wind farms:  
 
Configuration of wind farms:  
Wind farms should be carefully planned having regard to the flight paths of birds and bats in 
particular. It has been proposed that grouping turbines in rows that run parallel – instead of 
perpendicular - to the main flight direction of certain birds can be an effective mitigation measure.144 In 
addition, locating turbines in blocks to create corridors can create safety zones through which birds 
can pass. Adjustments of the configuration of wind farms may also be considered when old turbines 
are replaced by new and larger ones. 
 
Construction of turbines and associated infrastructures:   
A variety of technical adjustments to wind turbines have been proposed to reduce the collision risk. 
This concerns in particular the turbine’s height and the rotor-sweep145.  

• Resting and perching places: In the past, wind turbines sometimes provided attractive perching 
sites for birds.  Modern turbines should be designed to remove any possible perches. If this is not 
possible then various kinds of anti-perching devises should be introduced, such as enclosing the 
nacelles, avoiding lattice constructions and eliminating guy wires to support the turbines146. The 
junction between nacelle and tower should also be well sealed, and the nacelle closed, in order to 
avoid offering a roost for bats.  

• Design of rotor blades: On the basis of theoretical modelling of collision risks among birds, it has 
been proposed that fewer rotor blades and low tip speed can lower collision risk147, but there is 
some conflicting evidence whether turbines with a larger rotor-swept area may have similar or 
even smaller avian fatality than turbines with smaller rotor-swept areas.  

• Increasing rotor visibility: Birds may be unable to see rotors when they get close (motion smear) 
and this phenomenon may at least partly explain collision even in times of good visibility148. 
Various tests whether increasing the visibility of rotors by painting high-contrast patterns (e.g. 
black and white bands) may help to reduce the collision risk have so far yielded mixed results, 
and the same applies for on-going test with UV-painted rotor blades149. 

• Using fewer but larger turbines: There are increasing evidence that fewer but larger and more 
power-efficent turbines may produce fewer collision risks for large-sized birds, while there is more 
concern with reference to bats150. 

 

                                                            
144 E.g. Drewitt & Langston (2006, 2008). 
145 But the evidence for this is still anecdotal and lacks adequate data, e.g. Johnson et al. (2007), Drewitt & 

Langston (2008). 
146 E.g. Johnson et al. (2007). 
147 Tucker (1996a, 1996b). 
148 E.g. Drewitt & Langston (2008) and references therein. 
149 E.g. Drewitt & Langston (2006). In addition, painting rotor‐blades or turbines might be questionable due to 

landscape and visual effects. 
150 E.g. Hötker (2006), Barclay at al. (2007), Smallwood & Karas (2009). 
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Associated infrastructure 

• Inter-array cable installations and grid infrastructure: Where possible, inter-array cables (e.g. 
between turbines and substations) should be buried underground while taking into account 
relevant considerations e.g. to habitat sensitivity.  

• Lighting of wind farms: There is broad consensus that lighting of turbines is to be avoided to 
reduce the risk of fatalities, for onshore as well as offshore locations. If lighting cannot be 
avoided, e.g. for safety or navigation purposes, flashing white strobe light has been proposed to 
be less attractive for birds than e.g. solid or pulsating red light151. But these must still be in 
compliance with national and international regulations on health and aviation/shipping safety. 

• Reduction of the electro-magnetic fields around cables from offshore turbines: Impact 
recommended to be reduced by choice of cable type, burial of at least 1 m and/or conversion to 
higher voltage152. 

• Appropriate choice of foundations for offshore locations153; to the extent possible as the choice of 
foundation is primarily related to the geological conditions. 

Measures in order to reduce risks during construction period 

• Timing of construction work: Certain risks are concentrated at critical times of the year, such as 
reproductive or moulting periods of marine mammals and breeding or migration periods for 
sensitive bird species. The first option for mitigation would be to avoid these sensitive periods 
altogether, and plan the construction to take place at other times of the year (eg in winter for 
hibernating bats). Appropriate seasons (time windows) should be identified in order to reduce 
disturbance at potentially sensitive life stages of species.  

       This may not always be possible in particular for offshore projects where time windows for 
construction can already be quite limited for practical/safety reasons and therefore this needs to 
be analysed on a case-by-case basis. Many of these issues will be site-specific. The time periods 
in which construction work is recommended to be avoided depends on the affected species’ main 
periods of foraging, resting and breeding. If this is not feasible then restrictions in construction 
work like temporary and short-term breaks, in order to reduce the reduced risk of collision 
fatalities or disturbance may need to be considered. 

• Noise and vibration during construction work: In respect to offshore wind farms, and in order to 
minimise impact from noise and vibration on both fish and mammals, it is recommended to start 
pile driving gently to allow individuals to move away from the noise source (i.e. soft-start). This 
may be combined with the use of passive acoustic monitoring and marine mammal observers to 
minimise the risk of animals being in the area when piling commences. Other proposed methods, 
including specifically engineered solutions such as bubble curtains and piling cushions, are under 
development. “Scrammers” and “pingers” may provide additional deterrence to marine mammals 
entering the construction area.  

 
Measures in order to avoid risks during operation  

Similar considerations may also be required during the operation phase and on a more long-term 
basis to avoid risks during critical times of the year. For bats, many of the above proposed technical 
modifications may be inadequate, and shutting down turbines during critical periods of limited duration 
is so far a primary mitigation measure to reduce the risk fatalities, e.g. during migration periods in 
spring and autumn (especially August-October) or during periods of calm weather when insect prey 
are concentrated around turbines (and energy producing capacity might be low in any case)154.  

Temporary halting of the operation or reducing rotor speed may also be considered in order to avoid 
fatalities e.g. during peak migration periods or main display periods by birds, or disturbance during or 
spawning seasons by fish.  

                                                            
151 E.g. Johnson et al. (2007).  
152 A conversation from 33 kV to 135 kV reduces the induced field by a factor of 4 (but may turn out to be 

unpractical in many cases; DEFRA 2005). 
153 E.g. Hammar et al. (2008) for comparisons between different types of foundations. 
154 E.g. Rodrigues et al. (2008), Ahlén et al. (2007), Baerwald et al. (2009). 
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5.5.5. Recording the results of the Appropriate Assessment  
 
Once these mitigation measures and possible safeguards/conditions have been identified 
and assessed, the competent authority will finally be in a position to determine conclusively 
whether the plan or project can be approved or not, and if any conditions apply.  Whatever 
the results, they should be clearly recorded. In this respect, the Appropriate Assessment 
report should be sufficiently detailed to demonstrate how the final decision was reached, and 
on what scientific grounds the decision was made.   
 
This is confirmed by an ECJ ruling: The appropriate assessment should contain complete, 
precise and definitive conclusions capable of removing all reasonable scientific doubt as to 
the effects of the works proposed on the site concerned. (Commission/Italy, C-304/05).  
 
The report should:  
• describe the project or plan in sufficient detail for members of the public to understand its 

size, scale and objectives;  
• describe the baseline conditions and conservation objectives of the Natura 2000 site; 
• identify the adverse effects of the project or plan on the Natura 2000 site; 
• explain how those effects will be avoided through mitigation; 
• set out a timescale and identify the mechanisms through which the mitigation measures 

will be secured, implemented and monitored. 
 
Following the Appropriate Assessment, and despite the application of mitigation measures, if 
the competent authority considers that adverse effects remain, then the project or plan may 
not proceed until the derogation test under Article 6.4 has been successfully completed and 
it has been objectively concluded that there is an absence of alternative solutions.   
 
 
 
 

STAGE 3: DEROGATION PROCEDURE: ARTICLE 6.4  
 
 
5.6 The derogation procedure of Article 6.4 of the Habitats Directive 
 
5.6.1 The scheme of Article 6.4 
 
If, on the basis of the Appropriate Assessment, it cannot be ascertained that a plan or project 
will not adversely affect the integrity of the site concerned, the plan/project should either be 
refused as it stands or the provisions of Art. 6(4) of the Habitats Directive should be applied.  
Article 6(4) is only applicable under the strict conditions and will only be passed in 
exceptional circumstances. 
 
The requirements of Article 6(4) of the Habitats Directive establish a set of conditions, which 
must be met for the competent authority to authorise the plan or project where the AA shows 
that the integrity of a Natura 2000 site will be adversely affected by it. Being an exception to 
Article 6(3), the fulfilment of the conditions under which it may be applied is subject to strict 
interpretation.  
 
It falls on whoever wants to make use of Article 6(4) to prove, as a prerequisite, that the 
following conditions do indeed exist: 
• The alternative put forward for approval is the least damaging for the integrity of the 

Natura 2000 site in terms of its qualifying interests, and no other feasible alternative 
exists that would not adversely affect the integrity of any Natura 2000 site;  
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• There are imperative reasons of overriding public interest (IROPI);  
• All necessary compensatory measures have been adopted . 

 
The European Commission has published a Guidance Document on Article 6(4) of the 
Habitats Directive which provides clarification of the concepts of alternative solutions, 
imperative reasons of overriding pubic interest, compensatory measures, overall coherence 
and the opinion of the Commission required in some cases155. 
 
 
5.6.2 The absence of alternative solutions 
 
The search for alternatives can be quite broad and should be linked to the public interest 
objectives of the plan or project. It could involve alternative locations, different scales or 
designs of development, or alternative processes. If the intention is to increase the 
renewable energy capacity by a certain amount, the question is then: can this be achieved in 
a less damaging way, for instance, by selecting a more appropriate site for wind farm 
development elsewhere or by resizing or scaling down the plan or project. 
 
In practice, alternative solutions should normally already have been identified within the 
framework of the initial assesment under Article 6(3).  They are part of the iterative process 
seeking to improve the siting and design of a plan or project at the earliest stages.  
 
To fulfil the requirements of Article 6(4), the competent authority must be the ones to assess 
alternative solutions, once the appropriate assessment stage has concluded that it cannot be 
ascertained that the plan or project will not have adverse effects on the integrity of the site 
concerned, even after mitigation measures have been introduced. The competent authorities 
have also to analyse and demonstrate first the need of the plan or project concerned. Thus, 
the zero option should also be considered at this stage156. 
 
They should also make comparisons between various possible alternatives but It should be 
stressed that the reference parameters for such comparisons deal with aspects concerning 
the conservation and the maintenance of the integrity of the site and of its ecological 
functions. This means that the conservation objectives and status of the Natura 2000 should 
be weighted against any consideration of costs, delays or aspects of an alternative solution, 
following the procedures prescribed in Article 6(4). 
 
The alternative solutions chosen should also in principle undergo the same screening 
exercise as the original plan or project and could be subject to a new Appropriate 
Assessment for, although the alternative is less damaging, it could still have an adverse 
effect on the integrity of the same or another Natura 2000 site. Usually, if the alternative is 

                                                            
155  ‘Guidance document on article 6(4) of the ‘Habitats Directive’92/43/EEC. Clarification of the concepts of: 

alternative solutions, imperative reasons of overriding public interest, compensatory measures, overall 
coherence, opinion of the Commission’; 

http://ec.europa.eu/environment/nature/natura2000/management/docs/art6/guidance_art6_4_en.pdf 
156 Managing Natura 2000 sites: the provisions of Articles 6 of the habitats directive 92/43/EEC. Luxembourg: 

Office for official publications of the European Communities; 
http://ec.europa.eu/environment/nature/natura2000/management/docs/art6/provision_of_art6_en.pdf 
and  
‘Guidance document on article 6(4) of the ‘Habitats Directive’92/43/EEC. Clarification of the concepts of: 
alternative solutions, imperative reasons of overriding public interest, compensatory measures, overall 
coherence, opinion of the Commission’; 

http://ec.europa.eu/environment/nature/natura2000/management/docs/art6/guidance_art6_4_en.pdf 
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similar to the original proposal, the Appropriate Assessment may be able to draw a lot of the 
information needed from the first Appropriate Assessment.  
 
Figure 13 . Flow chart of the Article 6(4) conditions 
 

 
 
 
5.6.3. Imperative reasons of overriding public interest (IROPI) 
 
It is clear from the wording of Article 6(4) that only public interests, irrespective of whether 
they are promoted either by public or private bodies, can be balanced against the 
conservation aims of the Directive. Thus, projects developed by private bodies can only be 
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considered to meet this condition of Article 6(4) where such public interests are served and 
demonstrated157.  
 
Such public interests may include human health, public safety, beneficial consequences of 
primary importance for the environment, and other interests of a social (e.g. employment) or 
economic nature. 
 
To fulfil the requirements of Article 6(4) of the Habitats Directive, the competent national 
authorities have to make their approval of the plans and projects in question subject to the 
condition that the balance of interests between the conservation objectives of the Natura 
site(s) affected by those initiatives and the above-mentioned imperative reasons weighs in 
favour of the latter. This should be determined according to the following considerations: 
 
a) The public interest must be overriding: it is therefore clear that not every kind of public 

interest of a social or economic nature is sufficient, in particular when seen against the 
particular weight of the interests protected by the Directive (see e.g. its 4th recital stating 
"Community’s natural heritage"). 

b) In this context, it seems also reasonable to assume that the public interest can only be 
overriding if it is a long-term interest; short term economic interests or other interests 
which would only yield short-term benefits for the society would not appear to be 
sufficient to outweigh the long-term conservation interests protected by the Directive. 
Overriding interests, as long-term, fundamental social interests, may be properly 
identified beforehand by published policies, and land-use and other plans. 

 
It is reasonable to consider that the "imperative reasons of overriding public interest, 
including those of social and economic nature" refer to situations where plans or projects 
envisaged prove to be indispensable: 
- within the framework of actions or policies aiming to protect fundamental values for the 

citizens' life (health, safety, environment); 
- within the framework of fundamental policies for the State and the Society; 
- within the framework of carrying out activities of economic or social nature, fulfilling 

specific obligations of public service.  
 

It should be noted that the conditions of overriding public interest are even stricter when it 
comes to the realisation of a plan or project likely to adversely affect the integrity of a Natura 
2000 site that hosts qualifying priority habitats and/or species, where those habitats and/or 
species are affected.  
 
These can only be justified if the imperative reasons of overriding public interest concern  
- human health and public safety or  
- overriding beneficial consequences for the environment, or,  
- for other imperative reasons if, before granting approval to the plan or project, the 

opinion of the Commission has been given (EC 2007b). 
 

                                                            
157 Guidance document on article 6(4) of the ‘Habitats Directive’92/43/EEC. Clarification of the concepts of: 

alternative solutions, imperative reasons of overriding public interest, compensatory measures, overall 
coherence, opinion of the Commission; 

http://ec.europa.eu/environment/nature/natura2000/management/docs/art6/guidance_art6_4_en.pdf  
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5.6.4. The adoption of all necessary compensatory measures  
 
Compensatory measures, as described in Article 6(4) of the Habitats Directive, constitute the 
"last resort" and are used only when the decision has been taken to proceed with a plan or 
project having an adverse effect on the integrity of the Natura 2000 site because no 
alternative solutions exist and the project has been judged to be of overriding public interest 
under the conditions described above.   
 
The compensatory measures constitute measures specific to the unavoidable adverse 
effects of a project or plan. They aim to ensure that the overall coherence of Natura 2000 is 
protected, and should provide compensation corresponding precisely to the negative effects 
on the species or habitat concerned. There is little experience with the implementation of 
compensation measures under Article 6(4) of the Habitats Directive in the context of wind 
energy projects.  

 
To ensure that the overall coherence of Natura 2000 is protected, the compensatory 
measures proposed for a plan or project should: 

a) contribute to the conservation of natural habitats and species of Community Interest 
“within the biogeographical region concerned”, in order to ensure the maintenance of 
the overall coherence of the Natura 2000 Network (for sites designated under the 
Habitats Directive), or within the same range, migration route or wintering area for bird 
species (i.e. sites designated under the Birds Directive) in the Member State 
concerned. 

b) address, in comparable proportions, the habitats and species of Community Interest 
negatively affected; 

c) provide functions comparable to those which had justified the selection of the original 
site, particularly regarding the adequate geographical distribution 

 
It is considered good practice to take compensatory measures as close as possible to the 
affected area in order to maximise chances of protecting the overall coherence of the Natura 
2000 network. Therefore, locating compensation within or nearby the Natura 2000 site 
concerned in a location showing suitable conditions for the measures to be successful is the 
most preferred option. However, this is not always possible and it is necessary to set a range 
of priorities to be applied when searching locations that meet the requirements of the 
Habitats Directive. 
 
As a general principle, the compensatory measures should be in place and working before 
the work on the plan or project has begun. This is to help buffer the damaging effects of the 
project on the species and habitats by offering them suitable alternative locations in the 
compensation area.  
 
If this is not fully achievable, the competent authorities should require extra compensation for 
the interim losses that would occur in the meantime. Member States should pay particular 
attention when the negative effects of a plan or project are produced in rare natural habitats 
or in natural habitats that need a long period of time to provide the same ecological 
functionality (EC 2007b). Under these circumstances, the likelihood of long-term success is 
best evaluated by peer-reviewed scientific studies of trends. 
 
The information on the compensatory measures should be submitted to the Commission 
before they are implemented and indeed before the realisation of the plan or project 
concerned. It is therefore advised that compensatory measures should be submitted to the 
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Commission as soon as they have been adopted in the planning process in order to allow 
the Commission, within its competence of guardian of the treaty, to assess whether the 
provisions of the Directive are being correctly applied (EC 2007b).  
 
The Commission will deliver an opinion when priority habitats and/or species might be 
adversely affected. In delivering its opinion, the Commission will check the balance between 
the ecological values affected and the invoked imperative reasons, and evaluate the 
compensation measures. The opinion is not binding but in case of non-conformity with 
Community law, legal action may be taken. 
 
According to existing EC guidance158, compensatory measures under Article 6(4) can consist 
of one or more of the following: 
 
- Restoration or enhancement within existing Natura 2000 sites: restoring the habitat to 

ensure the maintenance of its conservation value and compliance with the conservation 
objectives of the site or improving the remaining habitat in proportion to the loss due to 
the plan or project on a Natura 2000 site;  

 
- Habitat Recreation: recreating a habitat on a new or enlarged site, to be incorporated 

into Natura 2000; 
 
- Designation of new sites under the Birds and Habitats Directive, in association with 

other works, as described above. As regards compensatory measures for designated 
sites under the Birds Directive (SPA), any new habitat created as compensation for 
damage to an SPA should be designated as an SPA once it meets its objectives in order 
to maintain the overall coherence of the network. 

 
 
Key issues to address in designing compensatory measures include: 

• Targeted objectives to address the unavoidable adverse effects and to ensure that the 
overall coherence of Natura 2000 is protected 

• Ensuring the compensation is feasible and effective i.e. level of risk of failure; 

• Assessment of technical feasibility; 

• Extent of compensatory measures; 

• Location in relation to damage; 

• Timing in relation to damage; 

• Long-term implementation. 
 
 
 
 
 

                                                            
158 Guidance document on article 6(4) of the ‘Habitats Directive’92/43/EEC. Clarification of the concepts of: 

alternative solutions, imperative reasons of overriding public interest, compensatory measures, overall 
coherence, opinion of the Commission; 

http://ec.europa.eu/environment/nature/natura2000/management/docs/art6/guidance_art6_4_en.pdf 
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ANNEX I: 
 

Recommendations and resolutions adopted by international conventions on the potential impact 
of wind farms on wildlife and habitats 

 
Different international biodiversity Conventions and Agreements have adopted measures that 
relate to wind farm developments. 
 

Bern Convention on the Conservation of European Wildlife and Natural Habitats. 
On behalf of the Bern Convention, BirdLife International presented in 2003 an analysis of effects on 
birds and guidance on environmental assessment criteria and site selection issues, based on a 
literature overview159.  This initiative was followed up with a resolution “on minimising adverse 
effects of wind power generation on wildlife”, adopted by the Convention Standing Committee in 
December 2004160 . The Contracting Parties are recommended to take appropriate measures to 
minimise the potential adverse effects of wind turbines on wildlife, to involve the industry sector 
and to ensure adequate monitoring and surveillance to improve the understanding of the impact 
of wind farms. 
 

Bonn Convention on the Conservation of Migratory Species of Wild Animals (CMS) 
The Conference of the Parties of the Bonn Convention adopted a resolution on wind turbines and 
migratory species in 2002161. The resolution calls upon the Parties, inter alia to identify areas where 
migratory species are vulnerable to wind turbines and where wind turbines should be evaluated to 
protect migratory species. They should also apply and strengthen comprehensive strategic 
environmental impact assessments where major developments of wind turbines are planned, and 
take full account of the precautionary principle.  
 

The Agreement of the Conservation of Populations of European Bats (EUROBATS) 
As a follow up to the above mentioned resolution the Bonn Convention adopted a resolution on 
the potential impact of wind farms on bats in 2003162. This includes a request to the Advisory 
Committee to assess the evidence of the impacts, and if appropriate, to develop guidelines for 
assessing potential impacts. These guidelines were published in 2008163. 
 

The Agreement of the Conservation of Small Cetaceans of the Baltic and North Sea (ASCOBANS) 
Also as part of the agreement under the Bonn Convention (CMS), a resolution was adopted on 
“adverse effects of sound, vessels and other forms of disturbance on small cetaceans” in 2006164. 
Parties and Range States are invited to conduct further research into the effects on small cetaceans 
of e.g. “extractive and other industrial industries, including windfarms”, and to include physical and 
behavioural effects both at the individual and population levels. Parties and Range States are also 
invited to develop appropriate management measures, guidelines and technological adaptations to 
minimise adverse effects on small cetaceans; and to implement procedures to assess the 
effectiveness of any guidelines and management measures. A workshop on impacts and 
methodologies for assessing impacts of offshore wind farms on marine mammals took place in 
2007

                                                            
159 Langston & Pullan (2003), Council of Europe T‐PVS/Inf (2003) 12,  
160 Recommendation No. 109 (2004) of the Standing Committee 
161 Resolution No. 7.5, 
162 Resolution No. 4.7, available via 
http://www.eurobats.org/documents/pdf/MoP4/Record_MoP4_complete.pdf. 
163 Rodrigues et al. (2008), available via http://www.eurobats.org/publications/publication_series.htm. 
164 Resolution No. 4, available via http://www.service‐board.de/ascobans_neu/files/mop5‐final‐4.pdf. 
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ANNEX II: 
  

Bird species considered to be particularly vulnerable to wind farms 165 
 

XXX = Evidence on substantial risk of impact, XX = Evidence or indications of risk or impact, X = Potential risk or impact, x = small or non‐significant risk or impact, but 
still to be considered in assessments. This is an indicative list for guidance, and any potential impacts will be site‐specific. 

 
Species / Species group Conserva‐tion 

status in 
Europe166 

Listed in Annex I of 
the EU Birds 

Directive 

Habitat 
displacement 

Bird strike / 
collision 

Barrier 
effect 

Change in habitat 
structure 

Potential positive 
impact 

Gavia stellata (breeding) (Depleted) YES X X X   
Gavia stellata (wintering) (Depleted) YES XXX X    
Gavia arctica (Vulnerable) YES X X    
Podiceps auritus (Declining) YES X X    
Morus bassanus Secure NO X X    
Phalacrocorax carbo Secure NO X x x   
Phalacrocorax aristotelis (Secure) NO167    X  
Ciconia nigra Rare YES   x   
Ciconia ciconia Depleted YES  XX X   
Cygnus cygnus Secure YES X X    
Anser fabalis (wintering) Secure NO X     
Anser brachyrhynchus Secure NO See foot‐note168 X    
Anser albifrons (wintering) Secure NO169 XX X    
Branta leucopsis Secure YES X X    
Branta bernicla Vulnerable NO X X    
Anas penelope (non‐breeding season) Secure NO XX   x   
Aythya ferina (flights between feeding and 
roosting sites in winter) 

(Declining) NO  x X   

                                                            
165 Primarily based on information from Barrios & Rodrígues (2007), Bevanger et al. (2008), Bright et al. (2006), Carrete et al. (2009), de Lucas et al. (2007b), Devereux et al. (2008), Dirksen et al. (2007), 

Everaert & Stienen (2007), García de la Morena et al. (2009), Gonzáles & Margalida (2008), Hötker et al. (2005, 2006), Kruckenberg & Jaene (1999), Langston & Pullan (2003), Larsen & Madsen (2000), 
Lawrence et al. (2007), Lekuona & Ursúa (2007), Madsen & Boertmann (2008), Madders & Whitfield (2006), Pearce‐Higgins et al. (2008, 2009), Petersen et al. (2006), Petersen & Fox (2007) and 
Thelander & Smallwood (2007). 

166 Ref. BirdLife International (2004). 
167 Except for P.a. desmarestii. 
168 Initial displacement effects, but indication of long‐term habituation (e.g. Madsen & Boertmann 2008). 
169 Except for A.a. flavirostris. 
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Species / Species group Conserva‐tion 

status in 
Europe170 

Listed in Annex I of 
the EU Birds 

Directive 

Habitat 
displacement 

Bird strike / 
collision 

Barrier 
effect 

Change in habitat 
structure 

Potential positive 
impact 

Aythya fuligula (flights between feeding and 
roosting sites in winter) 

(Declining) NO  x X   

Aythya marila (flights between feeding and 
roosting sites in winter) 

(Declining) NO  x X   

Somateria mollissima Secure NO X X X X  
Somateria mollissima (staging, wintering) Secure NO X x    
Clangula hyemalis (wintering) (Secure) NO XX X X X  
Melanitta nigra (breeding) (Secure) NO X     
Melanitta nigra (wintering) (Secure) NO XX171 X X X  
Bucephala clangula (flights between feeding 
and roosting sites in winter) 

(Secure) NO  x x   

Mergus serrator (Secure) NO     x172 
Pernis apivorus (Secure) YES   x   
Milvus migrans (Vulnerable) YES X X X   
Milvus milvus Declining YES X XXX x   
Haliaeetus albicilla Rare YES XXX XXX    
Gypaetus barbatus (Vulnerable) YES X X    
Gyps fulvus Secure YES X XXX173 X   
Neophron percnopterus Endangered YES XXX XX XXX   
Circaetus gallicus (Rare) YES X XXX X   
Circus aeroginosus Secure YES X x x   
Circus cyaneus Depleted YES XX X x   
Circus pygargus Secure YES X XX    
Accipiter gentilis Secure NO174   x   
Accipiter nisus Secure NO175  x x   
Buteo buteo Secure NO x XX x   
Buteo lagopus (Secure) NO X     
Aquila pomarina (Declining) YES  XX    
Aquila heliaca Rare YES X X    
Aquila adalberti (Endangered) YES XXX x x XX  
Aquila chrysaetos Rare YES X XXX    
Hieraaetus fasciatus Endangered YES X X    

                                                            
170 Ref. BirdLife International (2004). 
171 Initial avoidance, recovery within 3‐5 years (Petersen & Fox 2007). 
172 Indications of increased attraction to areas around wind turbines (Petersen et al. 2006). 
173 63.1% of all bird and bat fatalities in a study in Navarra, Spain, 2000‐2002 (13 wind power plants, 741 turbines, 360 fatalities in total, Lekuona & Ursúa 2007). 
174 Except for A.g. arrigonii. 
175 Except for A.n. granti. 
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Species / Species group Conserva‐tion 
status in 
Europe176 

Listed in Annex I of 
the EU Birds 

Directive 

Habitat 
displacement 

Bird strike / 
collision 

Barrier 
effect 

Change in habitat 
structure 

Potential positive 
impact 

Falco naumanni Depleted YES  x    
Falco tinnunculus Declining NO X XX X   
Falco columbarius (Secure) YES   x   
Falco subbuteo (Secure) NO   x   
Falco peregrinus Secure YES X X x   
Lagopus lagopus Secure NO177 X XX    
Tetrao tetrix Depleted NO178 X X X X  
Tetrao urogallus (Secure) YES X  X X  
Alectoris rufa (Declining) NO X x    
Phasianus colchicus (Secure) NO X x    
Crex crex Depleted YES X X    
Grus grus (Depleted) YES X X x   
Tetrax tetrax Vulnerable YES XX X x x  
Pluvialis apricaria (Secure) YES XX X X   
Vanellus vanellus Vulnerable NO XX X x   
Calidris maritima (wintering site) (Secure) NO X x x   
Calidris alpina (Depleted) NO179 X X    
Calidris spp.     x   
Gallinago gallinago  Declining NO XX X    
Limosa limosa Vulnerable NO X x X   
Numenius arquata Declining NO XX  X   
Stercorarius parasiticus (Secure) NO X X    
Larus minutus (Depleted) YES     x180 
Larus argentatus Secure NO  x x  x181 
Sterna sandvicensis Depleted YES  XX x   
Sterna hirundo Secure YES  XX x   
Sterna hirundo / S. paradisea  YES X     
Sterna albifrons (Secure) YES  XX x   
Uria aalgle / Alca torda (Secure) NO182 XX X  X  
Doves and pigeons (Columbidae)    x    
Cuculus canorus Secure NO  x    

 
                                                            
176 Ref. BirdLife International (2004). 
177 Except for L.l. pyrenaicus and L.l helveticus. 
178 Except for T.t. tetrix. 
179 Except for C.a. schinzii. 
180 Indications of increased attraction to areas around wind turbines (Petersen et al. 2006). 
181 Indications of increased attraction to areas around wind turbines (Petersen et al. 2006). 
182 Except for U.a. ibericus. 
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Species / Species group Conserva‐tion 
status in 
Europe183 

Listed in Annex I of 
the EU Birds 

Directive 

Habitat 
displacement 

Bird strike / 
collision 

Barrier 
effect 

Change in habitat 
structure 

Potential positive 
impact 

Bubo bubo (Depleted) YES  X    
Asio otus (Secure) NO  x    
Caprimulgus europaeus (Depleted) YES X X    
Tachyparptis melba Secure NO  X    
Apus apus (Secure) NO  x    
Upupa epops (Declining) NO  x    
Passerines (several species )    X184 X185   
Chersophilus duponti (Depleted) YES XX X XX XX  
Alauda arvensis (winter) (Depleted) NO X     
Anthus pratensis (Secure) NO X     
Oenanthe oenanthe (Decling) NO XX     
Acrocephalus schoenobaenus Secure NO     x186 
Pyrrhocorax pyrrhocorax Declining YES X x    
Sturnus vulgaris (non‐breeding) Declining NO XX  x   
Granivorous farmland birds (winter)187 See footnote188 NO x     
Emberiza schoeniclus Secure NO     x189 

 

 

                                                            
183 Ref. BirdLife International (2004). 
184 Especially nocturnal migrants (e.g. Langston & Pullan 2003). 
185 Excl. starling and crows (Hötker et al. 2005, 2006). 
186 Indications of increased attraction to areas around wind turbines, presumably due positive response to habitat change around the studied wind turbines (Hötker et al. 2005, 2006). 
187 Emberiza citriniella, E. schoeniclus, Passer montanus, Miliara calandra. 
188 Emberiza citriniella and, E. schoeniclus are “secure”, Passer montanus and Miliara calandra are “declining”. 
189 Indications of increased attraction to areas around wind turbines, presumably due positive response to habitat change around the studied wind turbines (Hötker et al. 2005, 2006). 
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ANNEX III: 

 
Bat behaviour in relation to wind farms 190. 

 
Species Listed in Annex 

II of the EU 
Habitats 

Directive191 

Hunting 
close to 
habitat 

structures 

Migration 
or long‐
distance 
moving 

High 
flight 

(<40 m) 

Low 
flight 

Possibly 
disturbed by 

turbine 
ultrasounds 

Attracted 
by light 

Roosting 
inside 

nacelles 

Known 
loss of 

hunting 
habitat 

Risk of 
loss of 

hunting 
habitat 

Known 
collision 

Risk of 
collision 

Rhinolophus ferrumequinum X X   X        
Rhinolophus hipposideros X X   X        
Rhinolophus euryale X X   X        
Rhinolophus mehelyi X            
Rhinolophus blasii X            
Myotis myotis X  X X X      X X 
Myotis blythii X  X X X       X 
Myotis punicus             
Myotis daubentonii  X  X X      X X 
Myotis emarginatus X X ? X X        
Myotis nattereri  X   X        
Myotis mystacinus  X   X       X 
Myotis brandtii  X  X X      X X 
Myotis alcathoe  X   X        
Myotis bechsteinii X X   X        
Myotis dasycneme X  X X X      X X 
Myotis capaccini X    X        
Nyctalus noctula   X X  X X ?  X X X 
Nyctalus leisleri   X X  X X ?  X X X 
Nyactalus lasiopterus   ? X  ?    X X X 
Eptesicus nilssonii    X   X    X X 
Eptesicus serotinus   ? X  X X  (X)  X X 
Vespertilio murinus   X X   X   X X X 
Pipistrellus pipistrellus  X  X X ? X    X X 
Pipistrellus pygmaeus  X X X X ? X    X X 
Pipistrellus kuhlii  X  X X ? X    X X 
Pipistrellus nathusii  X X X X ? X    X X 
Hypsugo savii  X  X X ? X    X X 

                                                            
190 From Rodrigues et al. (2008). 
191 In addition, ‘Microchiroptera, all species’ are listed in Annex IV(a) of the ‘Habitats Directive’, i.e. in practise that obligations following from Article 12 of the directive apply for all 

European bat species. 
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Species Listed in Annex 
II of the EU 

Habitats 
Directive192 

Hunting 
close to 
habitat 

structures 

Migration 
or long‐
distance 
moving 

High 
flight 

(<40 m) 

Low 
flight 

Possible 
disturbed by 

turbine 
ultrasounds 

Attracted 
by light 

Roosting 
inside 

nacelles 

Known 
loss of 

hunting 
habitat 

Risk of 
loss of 

hunting 
habitat 

Known 
collision 

Risk of 
collision 

Plecotus auritus  X  X X      X X 
Plecotus austriacus  X  X X      X X 
Plecotus macrobullaris  ?   X        
Plecotus kolombatovici             
Barbastella barbastellus X X   X        
Miniopterus schreibersii X ? X X X  X    X X 
Tadarida tenotis    X  X X    X X 
Rousettus aegipticus193 X            

 
 
 
 
 

                                                            
192 In addition, ‘Microchiroptera, all species’ are listed in Annex IV(a) of the ‘Habitats Directive’, i.e. in practise that obligations following from Article 12 of the directive apply for all 

European bat species. 
193 No information on Rousettus aegiptiacus is given by Rodrigues et al. (2008). 
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ANNEX IV: 
 

Aquatic species listed in Annexes II and/or IV(a) of the ‘Habitats Directive’ and recommended to 
be especially considered with reference to adverse impact from wind farms (list is non‐

exhaustive194). 
 

Species, species group Annex Reason for consideration 
Seals (Phocidae)   
Halichoerus grypus II • Disturbance (noise etc) from offshore wind farms, 

primarily during construction. 
Monachus monachus II 

(priority), 
IV(a) 

• Although no information about impacts has been 
found, risk for disturbance (noise etc) from offshore 
wind farms during construction phase should 
nevertheless by considered, in analogy with findings 
for other marine mammals and concern for the 
overall unfavourable conservation status of this 
species. 

Phoca hispida bottnica II • Although not studies with reference to potential 
impact from wind farms, risk for disturbance (noise 
etc) from offshore wind farms during construction 
phase should nevertheless by considered, in 
analogy with findings for other marine mammals 
and concern for the conservation status of this 
subspecies, endemic to the Baltic Sea. 

Phoca vitulina II • Disturbance (noise etc) from offshore wind farms, 
primarily during construction. 

Whales, dolphins and porpoises (Cetacea)   
All species IV(a) • Disturbance (noise etc) from offshore wind farms, 

primarily during construction, and possibly also 
during operation, in analogy with findings for 
Phocoena phocoena. 

Phocoena phocoena  II • Disturbance (noise etc) from offshore wind farms, 
primarily during construction, but also conflicting 
evidence on impact during operation. 

Tursiops truncatus II  • Disturbance (noise etc) from offshore wind farms, 
primarily during construction, and possibly also 
during operation, in analogy with findings for 
Phocoena phocoena. 

Terrestrial mammals195: 
Lutra lutra 

 
II, IV(a) 

 
• Perceived indirect impact of changes in hydrology 

etc related to wind farm developments in upstream 
located wetlands (incl. peatlands).  

Fish: 
Salmo salar 

 
II 

 
• Perceived indirect impact of changes in hydrology 

etc related to wind farm developments in upstream 
located wetlands (incl. peatlands).  

Molluscs: 
Margaritifera margaritifera 

 
II  

 
• Perceived indirect impact of changes in hydrology 

etc related to wind farm developments in upstream 
located wetlands (incl. peatlands).  

                                                            
194 Primarily based on information from Hötker et al. (2005, 2006), Lucke at al. (2006), Rodrigues et al. (2008) 

and Thomsen et al. (2006) with reference to bats and marine mammals. 
195 Ref. comments from Scottish and Irish ad hoc group members (August 2008). 
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ANNEX V 

 
Some examples of proposed or confirmed impacts of wind farm development on species and species groups 

 
Kind of impact Onshore Offshore 

Disturbance and 
displacement, birds 

• For staging and wintering waterfowl there is evidence of 
disturbance, with ranges from zero up to around 800 m 
and with 600 m from the development as an often 
accepted ’rule of thumb’196, but also that staging waterfowl 
may habituate over time197. 

• Studies in wintering farmland birds in UK indicate only 
minimal effects198. 

• Breeding birds may been proposed to be more tolerant 
than staging and wintering birds199, but this assumption 
needs to be further verified on the basis of long‐term 
studies. For single bird species, however, there is evidence 
of displacement effects during the breeding periods200. 

• This was further confirmed in a study in upland habitats in 
northern UK, where breeding densities were reduced by 
15‐53% within a zone 500m around the wind turbines for 7 
of 12 species201.  

• Danish studies at offshore developments, 1999‐2007, indicated 
displacement as well as recovery of single bird species using waters 
around wind farms for staging or wintering202. Initial indications of 
avoidance of areas up to at least 2 km were reported for e.g. Red‐
throated Diver (Gavia stellata), Common Scoter (Melanitta nigra) 
and auks (Uria aalge and Alca torda). A clear recovery was reported 
3‐5 years after construction for Common Scoter, while still to clarify 
if this was related to change in food supply or habituation. For Red‐
throated Diver, no indications of recovery were recorded still 5‐6 
years after construction works. 

Disturbance and 
displacement, 
marine mammals 
and fish 

N.A. • For marine mammals (seals, dolphins, whales) and fish impact of 
noise has been a main issue for study. 

• Construction work, especially pile‐driving, may result in short‐term 
but long‐ranged impacts203, with audibility extending 80 km for 

                                                            
196 E.g. Drewitt and Langston (2006) and references therein. 
197 E.g. Madsen & Boertmannn (2008), with reference to Pink‐footed Goose (Anser brachyrhynchos). 
198 Devereux et al. (2008). 
199 E.g. Hötker et al (2005, 2006) on the basis of a literature overview covering 127 studies. 
200 E.g. White‐tailed Eagle (Haliaeetus albicilla, Follestad et al. 2007) and Eurasian Golden Plover (Pluvialis apricaria, Pearce‐Higgins et al. 2008). 
201 Pearce‐Higgins et al. (2009). 
202 E.g. Petersen et al. (2006), Petersen & Fox (2007) and references therein. 
203 E.g. Nedwall et al. (2007), Diederichs et al. (2008). 
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Harbour Porpoise (Phocoena phocoena) and Harbour Seal (Phoca 
vitulina), and potential behavioural responses up to 15‐20 km. In 
immediate vicinity, severe injuries of ramming activities cannot be 
excluded204. 

• Impact during construction has been shown to more evident for 
porpoises than on seals. Detailed studies of the Harbour Seal 
populations at the Nysted and Horns Rev offshore wind farms 
indicated a drecrease in numbers during pile driving but no overall 
change in abundance during the construction phase205. For Harbour 
Porpoise, a substantial but short‐lived effect of pile‐driving was 
observed. At Horns Rev, a slight decrease in abundance occurred 
during the construction, but no effect under operation. At Nysted, 
there was a clear decrease during construction, and this effect 
persisted also after two years of operation, although with 
indications of a slow, gradual recovery 206. 

• Noise during operation is generally low and mostly not exceeding 
variations which may be encountered during the animals’ normal 
course of activity. Impact (if any) is local but long‐lasting207, but may 
differ between sites208. 

• Electro‐magnetic fields induced in the vicinity of under‐water cables 
have been an issue of concern with reference to interference with 
electric fields used by some fish species for prey detection, spatial 
orientation etc, and magnetic fields used for navigation; especially 

                                                                                                                                                                                                                                                                                             
204 Thomsen et al. (2006). 
205 Teilmann et al. (2006). 
206 Teilmann et al. (2008). 
207 E.g. Nedwall et al. (2007), Diederichs et al. (2008). 
208 E.g. with reference to Harbour Porpoise (Phocoena phocoena) and comparisons between the Nysted and Horns Rev offshore wind farms in Denmark (Teilmann et al. 

2008). 
209 E.g. OSPAR (2006a). 
210 E.g. Meissner & Sordyl (2006). 
211 Bochert & Zettler (2006). 
212 E.g. Keller et al. (2006), Thomsen et al. (2006). 
213 E.g. Wilhelmsson et al. (2006). 
214 E.g. Fiskeriverket (2007). 
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with reference to sharks, rays and lampreys209, although 
information available is not conclusive with reference to any major 
effects210. 

• For marine benthic animals, the static magnetic fields of sub‐marine 
cables did not seem to have any clear influence on orientation, 
movement and physiology, when tested during artificial conditions, 
although further studies are needed to focus on a long‐term 
perspective211. 

• For some fish species, including cod and herring, operational noise 
may be detectable up to 4 km distance, and up to around 1 km for 
some other species; with a risk of masking intraspecific 
communication. Behavioural and physiological stress is expected to 
be restricted to very close surroundings212. 

• Offshore wind farms may function as combined artificial reefs and 
fish aggregations devices213, and restrictions in fishery in the 
immediate surroundings may have an additional positive impact on 
the fish stocks214. 

Collision fatalities, 
birds 

• Collision rates are overall very low, but with the 
noteworthy exception of high frequency of fatalities 
involving raptors. Special concern has to be raised for e.g. 
Eurasian Griffon Vulture (Gyps fulvus), Egyptian Vulture 
(Neophron percnopterus), White‐tailed Eagle (Haliaeetus 
albicilla), Golden Eagle (Aquila chrysaetos), Red Kite 
(Milvus milvus) and Common Kestrel (Falco tinnunculus)215. 

• Single cases with high number of fatalities at various 
locations in e.g. California, Spain and Norway have 
attracted wide‐spread publicity, but risks are highly site‐
specific216.  

• Birds making regular foraging flights between nesting and 
feeding areas may face enhanced risks217. 

• For offshore locations information about collision fatalities are still 
limited, but direct observations and radar studies as well as 
modelling indicate very low risks, as has been shown e.g. for Eider 
(Somateria mollissima)218.  

                                                            
215 E.g. Barrios & Rodrígues (2004, 2007), Hötker at al. (2005, 2006), Lekuona & Ursúa (2007), Follestad et al. (2007), Thelander & Smallwood (2007) and Carrete et al. 

(2009). 
216 Drewitt and Langston (2008), and references therein. 
217 E.g. Everaert & Stienen (2007), with reference to a study of three species of breeding terns at coastal breeding site. 
218 E.g. Pettersson (2005), Petersen et al. (2006). 
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Collision fatalities, 
bats 

• Higher mortality risks than for birds, primarily for migrating 
species (short and long distance) at both onshore and 
offshore locations219. 

• In a one‐year study of operational impacts on bats in the 
Freiburg region in southern Germany, including 
standardsied seach of carcasses at 16 turbines, 50 dead 
bats were found, with a dominance of Pipistrellus 
pipistrellus and Nyctalus leisleri, while only 9 birds (of 5 
species) were recorded. Most bats were found in late 
summer, and most fatalities were recorded in forests and 
none in open areas. At 2 turbines where acitvity was 
studied, using a thermal imaging camera, and around 25% 
of the bats showed evasive behaviour when approaching a 
rotor220. 

• Higher mortality risks than for birds, primarily for migrating species 
at both onshore and offshore locations221. 

Barrier effects • From literature overviews it can be concluded that 
avoidance behaviour is a relatively common but still poorly 
understood phenomenon. E.g. most information refers to 
day‐time observations while there is lack of data with 
reference to night‐time, when much migration takes 
place222.  

• At an offshore wind farm (7 turbines) located at a frequently used 
flyway at Kalmarsund, SE Sweden, avoidance behaviour at a 
distance of 1‐2 km was recorded among migrating waterbirds 
(primarily Eider, Somateria mollissima). In spring migration (but not 
autumn), the flight corridor was adjusted to a more easterly 
location. The total length of migration, and thus the energy 
expenditure was assessed to increase by 0.2‐0.5%223. 

• Good evidence on avoidance behaviour among various species of 
waterbirds (incl. Eider) exists also from Danish offshore wind farms, 
with most bird flocks heading for the wind farm at 1.5‐2 km 
distance, although responses were highly species‐specific224. 

• No evidence of barrier effect among fish and marine mammals has 
been found225 

 

                                                            
219 E.g. Rodrigues et al. (2008). 
220 Brinkmann et al. (2006). 
221 E.g. Rodrigues et al. (2008). 
222 Hötker (2005, 2006). 
223 Pettersson (2005). 
224 E.g. Petersen et al. (2006), Masden et al. (2009). 
225 OSPAR (2006a), with references to studies at the Horns Rev and Nysted wind farms in Denmark. 
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ANNEX VI: 
 

European and national guidance documents of relevance for impact assessments with reference 
to wind farms 

 
This list of already existing EC and national guidance that might be of relevance with reference to 
impact assessments of wind farms plans and projects is non‐exhaustive. For the national 
documents, it is primarily based on information provided by the ad hoc group members. The list 
also includes a few guidance documents prepared by NGOs. 
 
Europe 
 
The documents listed below have been developed by the EC. They provide detailed guidance on how 
to apply the EU nature legislation. 
 
European Commission (2000) Managing Natura 2000 sites: the provisions of Articles 6 of the habitats directive 

92/43/EEC. Luxembourg: Office for official publications of the European Communities; 
http://ec.europa.eu/environment/nature/natura2000/management/docs/art6/provision_of_art6_en.pdf 

 
European Commission (2002) Assessment of plans and projects significantly affecting Natura 2000 sites. 

Methodological guidance on the provisions of articles 6(3) and (4) of the Habitats Directive 92/43/EEC. 
Luxembourg: Office for official publications of the European Communities; 
http://ec.europa.eu/environment/nature/natura2000/management/docs/art6/natura_2000_assess_en.pdf 

 
European Commission (2003) Implementation of Directive 2001/42 on the assessment of the effects of certain 

plans and programmes on the environment;  
http://ec.europa.eu/environment/eia/pdf/030923_sea_guidance.pdf 

 
European Commission (2007) Guidance document on article 6(4) of the ‘Habitats Directive’92/43/EEC. 

Clarification of the concepts of: alternative solutions, imperative reasons of overriding public interest, 
compensatory measures, overall coherence, opinion of the Commission; 
http://ec.europa.eu/environment/nature/natura2000/management/docs/art6/guidance_art6_4_en.pdf 

 
European Commission (2007) Guidance document on the strict protection of animal species of Community 

interest under the ‘Habitats Directive’92/43/EEC. Final version, February 2007. 
http://ec.europa.eu/environment/nature/conservation/species/guidance/index_en.htm 
 

 
Other guidance documents relevant on the supra‐national level (selection) 
 
Diederichs, A., Nehlds, G., Dähne, M., Adler, S, Koschinski, S. & Verfuss, U. (2008) Methodologies for measuring 

and assessing potential changes in marine mammal behaviour, abundance or distribution arising from the 
construction, operation and decommissioning of offshore windfarms. – Commissioned by COWRIE Ltd.; 
http://www.offshorewindfarms.co.uk/Assets/Latest%20COWRIE_CHANGE_report_final.pdf 

 
Kettunen, M., Terry, A., Tucker, G. & Jones, A. (2007) Guidance on the maintenance of landscape features of 

major importance for wild flora and fauna – guidance on the implementation of Article 3 of the Birds 
Directive (79/43/EEC) and Article 10 of the Habitats Directive (92/43/EEC). – Institute for European 
Environmental Policy (IEEP), Brussels; 
http://ec.europa.eu/environment/nature/ecosystems/docs/adaptation_fragmentation_guidelines.pdf. 

 
OSPAR (2008) OSPAR guidance on environmental considerations for offshore wind farm development. – 

OSPAR Commission Reference Number 2008‐3. 
http://www.ospar.org/v_measures/get_page.asp?v0=08‐
03e_Consolidated%20Guidance%20for%20Offshore%20Windfarms.doc&v1 
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Rodrigues, L., Bach, L., Duborg‐Savage, M‐J., Goodwin, J. & Harbusch, C. (2008) Guidelines for consideration of 
bats in wind farm projects. – EUROBATS Conservation Series No. 3 (English version), UNEP/EUROBATS 
Secretariat, Bonn; 
http://www.eurobats.org/publications/publication_series.htm. 

 
Seeley, B., Parr, J., Evans, J. & Lear, D. (2008) Establishing best practice for the documentation and 

dissemination of marine biological data. ‐ Commissioned by COWRIE Ltd. 
http://www.offshorewindfarms.co.uk/Assets/DATA_14_11_08_FINALREPORT.pdf 

 
National 
 

Belgium 
 

Gouvernement Wallon (2002) Cadre de référence pour l’implantation d’éoliennes en région Wallonne. 
http://mrw.wallonie.be/DGATLP/DGATLP/Pages/DAU/Dwnld/NoteEolienne.pdf 
 

Everaert, J. (2008) Effecten van windturbines op de fauna in Vlaanderen: onderzoeksresultaten, discussie en 
aanbevelingen [Effects of wind turbines on fauna in Flanders. Study results, discussion and 
recommendations]. Rapporten van het Instituut voor Natuur‐ en Bosonderzoek, 2008(44). 
http://www.inbo.be/content/page.asp?pid=en_fau_bir_windturbines 
 

Vlaamse regering (2006). Omzendbrief EME/2006/01‐RO/2006/02. Afwegingskader en randvoorwaarden voor 
de inplanting van windturbines. Belgisch Staatsblad 24.10.2006, p. 56705‐56713. 
http://www.energiesparen.be/node/912 
 

Finland 
 

Ministry of Environment (2005) Tuulivoimarakentaminen (Development of wind power). – The Ministry of 
Environment, Helsinki (available in Finnish and Swedish); 
http://www.ymparisto.fi/download.asp?contentid=42234&lan=fi 
 

France 
 

DIREN Bourgogne (2007) Définition et cartographie des enjeux avifaunistiques vis à vis du développement de 
l’énergie éolienne en Bourgogne. – Direction Régionale de l’Environnement, Bourgogne, Dijon. 
http://www.bourgogne.ecologie.gouv.fr/plugins/fckeditor/UserFiles/EPOB%20rapport%20carto%20final(1)
.pdf 
 

Ministère de l’Ecologie, du Développement et de l’Aménagement Durables (2006) Guide de l’étude d’impact 
sur l’environnement des parcs éoliens; 
http://www.developpement‐durable.gouv.fr/IMG/pdf/guide_etude_impact_eolien_2006.pdf 
 

Ministère de l’Ecologie, du Développement et de l’Aménagement Durables (2007) Les questions‐réponses sur 
les zones développement de l’éolien (ZDE); 
http://www.industrie.gouv.fr/energie/renou/questions‐zde.htm. 

 

Germany 
 

BSH (2007) Standard. Untersuchung der Auswirkungen von Offshore‐Windenergieanlagen auf die 
Meeresumwelt (StUK 3). Stand: Februar 2007. – Bundesamt für Seeschiffahrt und Hydrographie (Federal 
Maritime and Hydropgraphic Agency), Hamburg and Rostock;  
http://www.bsh.de/de/Produkte/Buecher/Standards_Windenergie/7003.pdf 

 
Ireland 
 

Wind Energy Development Guidelines (2006) Guidelines for planning authorities.‐  Department of 
Environmental Heritage and Local Government, Dublin. 
http://www.environ.ie/en/Publications/DevelopmentandHousing/Planning/FileDownLoad,1633,en.pdf 
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Italy 
 

Di Bene, A. & Scazzoni, L. (2006, eds.) Gli impianti eolici: suggerimenti per la progettazione e la valutazione 
paesaggistica. – Minestori per i beni e le attività culturali and Gangemi Editore, Rome; 
http://www.parc.beniculturali.it/ita/paesaggio/linee_guida/inserimentopaes/min_beni_imp_eolici.pdf 

 
Sweden 
 

Energimyndigheten (Swedish Energy Agency) (2007) Vindkraft – tillståndsprocessen och kunskapsläget. ‐ 
Energimyndigheten, Eskilstuna; 
http://www.energimyndigheten.se/Global/Om%20oss/Vindkraft/vind.pdf 
 

Boverket (Swedish National Board of Building, Housing and Planning) (2009) Vindkraftshandboken ‐ planering 
och prövning av vindkraftverk på land och i kustnära vattenområden. ‐ Boverket. Karlskrona.  
http://www.boverket.se/Global/Webbokhandel/Dokument/2009/Vindkraftshandboken.pdf 

 
UK 
 
BERR (2007) Onshore wind energy planning conditions guidance note. A report for the Renewables Advisory 

Board and BERR. – Department for Business, Enterprise & Regulatory Reform; 
http://www.berr.gov.uk/files/file35240.pdf. 

 
BERR (2007) Atlas of the UK Marine Renewable Energy Resources. – Department for Business, Enterprise & 

Regulatory Reform; 
http://www.renewables‐atlas.info. 

 
BWEA, WWF, English Nature & RSPB (2001) Wind farm development and nature conservation‐ A guidance 

document for nature conservation organisations and developers when consulting over wind farm proposals 
in England. – British Wind Energy Association, London; 
http://www.bwea.com/pdf/wfd.pdf. 

 

DEFRA (2004) Offshore Wind Farms. Guidance note for Environmental Impact Assessment in respect of FEPA 
and CPA requirements. 
http://www.cefas.co.uk/publications/files/windfarm‐guidance.pdf 
 

DEFRA (2005) Nature conservation guidance on offshore windfarm development. A guidance note on the 
applications of the EC Wild Birds and Habitats Directives for developers undertaking offshore windfarm 
developments. Version R1.9, March 2005.  
http://www.defra.gov.uk/WILDLIFE‐COUNTRYSIDE/ewd/windfarms/windfarmguidance.pdf. 

 

DTI (2004) Guidance notes. Offshore wind farm consent process. – Department for Trade & Industry, London; 
http://www.berr.gov.uk/files/file22990.pdf. 

 

JNCC, Natural England & Countryside Council for Wales (draft) The protection of marine European Protected 
Species from injury and disturbance. To be published during 2010. 
http://www.jncc.gov.uk/page‐4226. 

 
UK, England 
 

Bright, J.A., Langston, R.H. & Anthony, S. (2009) Mapped and written guidance in relation to birds and onshore 
wind energy development in England. – RSPB Reserach Report No. 35. 
https://www.rspb.org.uk/Images/EnglishSensitivityMap_tcm9‐237359.pdf 

 
UK, Scotland 
 

SNH (2005) Survey methods for use in assessing the impacts of onshore windfarms on bird communities – 
Scottish Natural Heritage; 
http://www.snh.org.uk/pdfs/strategy/renewable/bird_survey.pdf. 
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SNH (2009) Strategic locational guidance for onshore wind farms in respect to the natural heritage. – Policy 
Statement No. 02/02, update March 2009, Scottish Natural Heritage; 
http://www.snh.gov.uk/planning‐and‐development/renewable‐energy/onshore‐wind/ 

 

SNH (2009) Assessing the cumulative effect of onshore wind energy developments. Version 3‐ DRAFT ‐ for 
consultation, November 2009. ‐ Scottish Natural Heritage; 
http://www.snh.org.uk/pdfs/strategy/renewables/A307913.pdf 

 
 
NGOs 
 
Belgium 
 

Natagora (2008). L’implantation d’éoliennes en région Wallonne. Natagora vzw, Association de protection de 
la nature en Wallonie et à Bruxelles. 
http://www.natagora.org/images/stories/docu/position_eoliennes_natagora.pdf 

 

Vanholme, S. & Vanderbeuren, R. (2009) Windmolens in Vlaanderen te land en ter zee. Beleidskader en 
regelgeving. Natuurpunt vzw. 
http://www.natuurpunt.be/uploads/natuurbehoud/natuurbeleid/documenten/pag_363_windenergie_n
ota.pdf 

 
Greece 
 

Dimalexis A., Saravia Mullin, V., Xirouchakis S., & K. Grivas. 2009. Assessment of the impacts of wind farms on 
birds: Guidelines for the implementation of the appropriate ornithological assessment of proposed 
projects. Hellenic Ornithological Society – Birdlife in Greece. Athens. 77pp (in Greek); 
http://ornithologiki.gr/gr/politiki/show_article.php?artID=391&locale=gr 
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