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Summary
This report examines the current practices of ecological 
monitoring for offshore wind farms in North Sea and Baltic 
Sea countries, emphasising the need for standardised 
guidelines to enhance environmental protection and 
decision making, while supporting the renewable energy 
transition. Key insights are drawn from interviews with 
stakeholders, consultations, extensive desk research, 
and active participation in both national and interna-
tional conferences.  Overall, the outcome reflects a collective agreement that 
environmental protection is a key responsibility that must be embedded into 
the practices and strategies of each organisation involved in the offshore wind 
development in the North Sea and the Baltic Sea.

Key Findings
1.	 Fragmented monitoring guidelines 

North Sea and Baltic Sea countries have different regulatory frameworks. There 
are differences in, a.o., considered risks, monitoring duration, sharing of data 
and in who is financially or organisationally responsible for the monitoring. 

2.	 Gaps in baseline data and impact assessment 
Across all regions, there is a lack of sufficient baseline data, difficulties in 
assessing cumulative impacts, and non-standardised protocols. This leads to 
significant ecological knowledge gaps, particularly in assessing impacts on 
marine life.

3.	 Data sharing gaps 
While efforts exist to make ecological data accessible (such as the Marine 
Data Exchange in the UK and WinMon.BE in Belgium), fragmented platforms 
and differing standards hinder effective regional and international data sha-
ring. 

Recommendations
1.	 Standardise monitoring guidelines 

Align monitoring protocols across countries through frameworks like OSPAR, 
ICES and HELCOM to ensure consistent data collection.

2.	 Implement adaptive management 
Introduce flexible management within the government that allows for correc-
tive action when (unexpected) significant negative ecological impacts are 
observed during monitoring. 
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3.	 Promote the use of a centralised data sharing platform 
Connect the information gathering parties to a centralised platform for eco-
logical data, making it accessible to all stakeholders and enhancing transpa-
rency, preferably at both the sea basin and European level.

4.	 Maintain environmental safeguards in Renewable Acceleration Areas 
Ensure that accelerated wind development does not compromise environ-
mental protection, particularly in Renewable Acceleration Areas.
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Abbreviations 
BACI Before After Control Impact

BE Belgium

BNatSchG German Federal Nature Conservation Act

BSAP Baltic Sea Action Plan

BSH Federal Maritime and Hydrographic Agency of Germany

CEMP Coordinated Environmental Monitoring Programme

CIA Cumulative Impact Assessments

DAERA Department of Agriculture, Environment and Rural Affairs

DCO Development Consent Order

DE Germany

DEA Danish Energy Agency

DEFRA Department for Environment, Food and Rural Affairs

DESNZ The Department for Energy Security and Net Zero

DK Denmark

EIA Environmental Impact Assessments

EMF Electromagnetic fields

EORs Environmental Outcome Reports

EU European Union

GBE Great British Energy

GES Good Environmental Status

GW Gigawatt

HELCOM / HE The Baltic Marine Environment Protection Commission

HELCOM MADS HELCOM Monitoring and Assessment System

HRA Habitat Regulation Assessment

ICES International Council for the Exploration of the Sea

ISO International Organization for Standardization

JAMP Joint Assessment and Monitoring Programme

JNCC Joint Nature Conservation Committee

KEC Knowledge and Ecological Effects Centre

MDE Marine Data Exchange

MEDIN Marine Environmental Data and Information Network
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MMO Marine Management Organisation

MONS Monitoring-Research-Nature enhancement-Species protection

MSFD Marine Strategy Framework Directive

MSP Marine Spatial Planning

MWTL Monitoring the Water Management Status of the Country

NGO Non-Governmental Organisation

NL The Netherlands

NRW Natural Resources Wales

NSEC North Seas Energy Cooperation

OCEaN Offshore Coalition for Energy and Nature

OSPAR
The Convention for the Protection of the Marine Environment of the 
North-East Atlantic

OWEC Offshore Wind Evidence and Change Programme

OWF Offshore Wind Farms

PAM Passive Acoustic Monitoring

PL-HRA Plan-Level Habitat Regulations Assessment

RAA Renewable Acceleration Area

RBINS Royal Belgian Institute of Natural Sciences

RED3 The Renewable Energy Directive 3

RSPB Royal Society for the Protection of Birds

RVO Netherlands Enterprice Agency

ScotMER Scottish Marine Energy Research

SACs Special Areas of Conservation 

SEA Strategic Environmental Assessment

SNCBs Statutory Nature Conservation Bodies

SPA Special Protection Area

StUK
Standard Investigation of the Impacts of Offshore Wind Turbines on 
the Marine Environment

TIMES Techniques in Marine Environmental Science

TSO Transmission System Operator

UK United Kingdom

WinMon.BE Belgian offshore wind farm environmental monitoring programme

WOT Statutory Research Tasks

Wozep Wind at Sea Ecological Programme
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Introduction
Upscaling offshore wind energy in degraded 
ecosystems
Offshore wind energy is growing rapidly and has beco-
me a focal point for generating sustainable electricity 
in Europe. Northern European countries, including Ger-
many, Belgium, the Netherlands, and Denmark, have 
committed to ambitious targets for the North Sea, with 
the Esbjerg Declaration setting goals of 65 GW by 2030 
and 150 GW by 2050 for offshore wind capacity. In the 
Baltic Sea region, countries aim to increase capacity 
from 2.8 GW to 19.6 GW by 2030. The European Union aims to have 300 GW of 
offshore wind in its waters in 2050.

While renewable energy is crucial for addressing climate change, this growth is 
occurring alongside a biodiversity crisis. The ecosystems of the North Sea and 
the Baltic Sea are already under considerable stress. Seabird populations are 
declining due to prey shortages, many fish stocks are in poor condition, marine 
mammals are affected by underwater noise, and benthic habitats are disturbed 
by human activities such as bottom trawling. Moreover, cumulative impacts 
from various human pressures exacerbate these issues, as evidenced by recent 
evaluations from HELCOM (2023) and OSPAR (2023). Protecting and restoring 
healthy marine ecosystems is essential, not only to support human activities but 
also to maintain ecosystem services, such as global climate stability, as oceans 
serve as the planet’s largest carbon sink. The role of ecosystem health becomes 
increasingly important as offshore wind expansion accelerates.

The importance of ecosystem health for offshore 
wind expansion
There is a growing recognition that healthy ecosystems are vital to accommo-
date the rapid expansion of offshore renewable energy. National policies are 
being set in place to minimise pressures, and tender processes for new wind sites 
are increasingly incorporating qualitative award criteria, including ecological 
considerations. To facilitate offshore wind development without compromising 
ecological integrity, adherence to the mitigation hierarchy is paramount. 

To support this expansion, it is crucial to have a comprehensive and up-to-date 
understanding of the ecological impacts of offshore wind farms (OWFs). Cumu-
lative ecological effects caused by the offshore energy transition may impact 
ecosystem functioning. Caused by pushing species interactions and biophysical 
variables beyond natural variability (Isakson et al. 2023). Specific research and 
modelling has been conducted for individual wind farms and environmental 

https://helcom.fi/wp-content/uploads/2023/03/HELCOM-Thematic-assessment-of-biodiversity-2016-2021-Main-report.pdf
https://oap.ospar.org/en/ospar-assessments/quality-status-reports/qsr-2023/synthesis-report/
https://watermark.silverchair.com/fsad194.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAA3MwggNvBgkqhkiG9w0BBwagggNgMIIDXAIBADCCA1UGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMfN-oAjT7w8SA7M2xAgEQgIIDJiba-fEcZ6CrwTJzOeZS9kdl70BIzbMmNaqqZwN-GTmE1oQCRxI6XZVIkg0ECgHoPhpkVNsOYlVcqFUHJEtbHutHiFY0NCwyV3fGhgz0qkC1BnPMR6W8LHi2h5lVUeKs6EMWsESF6D09wqUpGE0e9zlElapMECjR07lP81RNCRFFeBXkZtaW6GxJ_kY3WKuwKOCeBnkN03xhtuPkOXgLHknrppuKSjqEFhqy4d_zhgUJ19uWXla2U1vTN2Qig2macvNUgR70Vbf0fMI8ELmVYXY3TkPw46YzFFnLExc0lxYJ2YP67FNv1LhpAQv9RygY3LHo1fYZo585ZM3JJ6JYL3TZikDAmZ5eD4z4KbBXJA2-_Fv6zAKzg7_oU7Biix132VRKjV0S1sraUEyv1NOFxRIMBYf1X7uZF0lXtIFtjaCGdA5vbQIpqUl5PMNwUcLyeIsnHZgo-Xo3TRtOCLOu5gwZD3tEmYmm4RedH7jvSlytsXuvbSqMBJvKqGiOGFoMJF0JZx1ff5RRcDX2kxcjOmTZpxI6PV8XFedN3MIyT2xVls58Idzokr5uOUpz68MDIMZJTfphG72n80JDWJ1Fojo5RV4945gGylftdocXUJoH3k7hSlJNpyLgZWcNaUKLAQEbg1I9hCx2z1cw3H1hDQhLnjcloL4JodGWgYLfD8FfRB-aNIX7wCvZmlZyTmvRg53sTFUBe1oONwBTVtv5bnYgEJMUNNhEawsuaWC-zqBv69_XHcKJVNpjE8xBymyoAzgTASm3oQPXUUhmkrpOAgQ27HwISFNz14xE9IyxFfpo614dJh7KHRn3hKY7BbBsGmWl0Y3LyQbFpcYwX3EK9Ds2mWDDlPhzjLB8FJTBsvVgVbzMmJAy1ZVxhMd9J06kQyV2rjIA9_tYQmCOzZEFETlGLSV6ICHP2SPq-Zh8Y2cHPcAqUCoq26XYxXN3Jl5ECo00MOE3bd-h6L4qKdKUnuHgt0DNIVpAqv1l7yPCfPzyUh4VOg7GbUkHoQ2WZEoXYzdFCBCXfpnWQULP7JWE6jQPMfZoCfI3opPc9Goie71qRBG6Exxq
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impact assessments, yet a more coordinated approach to monitoring impacts 
at a sea basin scale is required across the North and Baltic Seas in order to fill 
important scientific knowledge gaps.  

The need for standardised monitoring  
In order to effectively address both the climate and 
biodiversity crises, a solid grasp of the environmental 
impacts caused by offshore wind and grid infrastructure 
is needed. Avoiding adverse environmental impacts and 
taking opportunities for ecology can only be effectively 
done based on a sound knowledge base. Watson et al. 
(2024) identified that over 86% of potential effects of 
offshore wind farms on ecosystem services remain unexplored, indicating that 
decision-making processes may not fully account for the breadth and implica-
tions of ecological changes. In order for the Good Environmental Status (GES) to 
be achieved alongside and avoid that it is undermined by the development of 
offshore wind, strategic monitoring at a European level and a sea basin scale is 
necessary. 

Objectives and scope
This report examines the ecological monitoring practices for offshore wind farms 
in countries bordering the North Sea and Baltic Sea, with a focus on investigating 
the need for standardised minimum monitoring guidelines. 

Definition of Monitoring	
In this report, monitoring refers to long-term environmental measurements 
(abiotic and biotic) carried out systematically, such as the tracking of bird po-
pulations around wind turbines over several years. This differs from short-term 
research or mitigation validation studies, as it focuses on gathering baseline 
environmental data and measuring impacts throughout the lifecycle of offshore 
wind projects, from pre-construction to post-construction.

Objectives
The primary objectives of this report are as follows: 

1.	 To Provide a Comparative Overview of Monitoring Practices  
To provide an analysis of the current ecological monitoring practices, in-
cluding processes, guidelines, challenges, and data usage in Germany, the 
Netherlands, Belgium, Denmark, the UK, and HELCOM-regulated regions, iden-
tifying what works well and where improvements are needed.

2.	 To Develop Policy Recommendations 
To propose, based on identified gaps, actionable recommendations for 
standardising ecological monitoring guidelines across Europe to ensure that 

https://www.sciencedirect.com/science/article/pii/S0964569124000085
https://www.sciencedirect.com/science/article/pii/S0964569124000085
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monitoring efforts are consistent, scientifically robust, and adaptable to va-
rious environmental conditions.

3.	 To Foster Discussion on Standardisation 
To encourage dialogue on the necessity of establishing a standardised frame-
work for monitoring across the North Sea, Baltic Sea, and EU regions, focusing 
on ensuring data transparency and accessibility for all stakeholders.

Scope
The focus of this report is limited to offshore wind farms and their associated 
infrastructure, such as inter-array cables, export cables, and offshore substati-
ons, within the North Sea and Baltic Sea regions (Figure 1). Onshore wind farms 
and floating wind technologies are excluded from this report. Additionally, while 
mitigation measures are touched upon, the validation of these measures is not 
within the scope.

Figure 1. Countries investigated, supplemented with HELCOM as general informa-
tion party for the Baltic area.
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Starting point and approach
The North Sea Foundation published a report on the ecological risks and opportu-
nities of offshore wind farms in 2018. After this publication, The Rich North Sea pro-
gramme was set up to focus on the opportunities of OWFs for nature. Meanwhile, 
The North Sea Foundation published a follow-up and more detailed report on the 
ecological risks and knowledge gaps of OWFs. Main topics were abiotic changes, 
leading to biotic changes in the system, underwater noise, habitat loss and gain, 
bird and bat collisions or barotrauma, electromagnetic fields and pollution. An 
updated infographic on the different environmental impacts of OWFs in the North 
Sea has recently been published (Figure 2). How these environmental impacts 
can be avoided or mitigated is identified and published in a detailed report 
by Offshore Coalition for Energy and Nature (OCEaN). Additionally, the Global 
Initiative for Nature, Grids and Renewables (GINGR) has created a Nature- and 
People-Positive Navigator series in which, among other things, a discussion paper 
on the development and implementation of biodiversity monitoring strategies 
has been published (GINGR, 2024).  

Improving ecological monitoring would help to decrease knowledge gaps and 
the risks that are currently being taken. Therefore, in this report, an overview of 
the ecological monitoring practices in North Sea and Baltic Sea countries was 
gathered. For each country, at least three different stakeholders were interviewed 
(Appendix II). These interviews included amongst others, representatives from 
OCEaN members, which comprise NGOs, wind developers, and grid developers.
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Figure 2. Environmental impacts of wind farms in the North Sea, divided into 
negative effects, risks, which are more uncertain and potential opportunities for 
nature.

http://www.therichnorthsea.com/
http://www.therichnorthsea.com/
https://noordzee.s3.eu-west-1.amazonaws.com/app/uploads/2022/03/15134930/202203-SDN-Ecological-risks-Wind-at-Sea.pdf
https://offshore-coalition.eu/launch-of-report-avoidance-and-minimisation-of-environmental-impacts/
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The following core questions were asked during the interviews 

1.	 Are the ecological risks identified by the 2022 report of The North Sea Founda-
tion in the Netherlands similar in your country? If not, what other risks exist for 
different ecological groups, and how are these risks assessed?

2.	 Are there national standardised guidelines for monitoring the ecological 
impacts of offshore wind farms? If so, could you provide a link for comparative 
research? Do you believe these guidelines offer sufficient depth in their moni-
toring?

3.	 To what extent are research findings used to improve current monitoring 
guidelines?

4.	 Should ecological monitoring guidelines be standardised across the North Sea, 
Baltic Sea, or EU-wide? If so, how and by whom should this be done?

5.	 What are the main barriers to further monitoring (e.g., legal, financial, capacity, 
political will)?

One-Pagers and Monitoring Analysis
The first three questions were used to create one-page summaries of the moni-
toring practices for each country (see Chapter 3). These one-pagers were co-re-
viewed by (some of) the interviewees from each respective country to ensure 
accuracy. The aim was to understand if monitoring covered both above-water 
and underwater species, including bats, migratory and local birds, fish (pelagic 
and demersal), marine mammals, plankton and benthos. We also investigated 
when monitoring starts and ends, who conducts the monitoring, how countries 
organise monitoring financially and whether the data is openly shared.

These one-pagers consolidate over 25 years of collective knowledge and experi-
ence in offshore developments in the North and Baltic Seas. Through this process, 
we identified knowledge gaps and good practices in monitoring guidelines for 
each country. It also became clear that each country has its own governance 
structure, with varying monitoring requirements in place.

Standardisation of Monitoring Guidelines
Questions 4 and 5 were used to inform the recommendations on the possibility 
of standardising environmental monitoring guidelines. From the interviews with 
OCEaN industry partners, there is growing consensus on the need for a minimum 
level of standardisation in environmental monitoring requirements, while allowing 
flexibility for location-specific adaptive monitoring.

https://noordzee.s3.eu-west-1.amazonaws.com/app/uploads/2022/03/15134930/202203-SDN-Ecological-risks-Wind-at-Sea.pdf
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Stakeholder views
In October 2022, a workshop took place in Brussels with 
approximately 25 participants, including representatives 
from the wind industry, transmission system operators 
(TSOs), contractors, as well as a few NGOs and a research 
institution from various North Sea countries. The workshop 
focused on ecological monitoring guidelines. Prior to the 
event, around 20 expert interviews were conducted, in-
volving representatives from science, industry and NGOs 
in the UK, the Netherlands, Belgium, Germany, and Denmark (Appendix VI). The 
participants’ responses during the workshop were categorised based on the type 
of organisation they represented. Below is a summary of the key topics discussed 
and the questions raised.

Organisational responsibility for environmental  
protection
Generally, there is a shared sense of responsibility for environmental protection 
among all stakeholders involved in offshore wind farm development. Wind farm 
operators commit to ambitious goals like becoming biodiversity-positive by 
2030, while TSOs stress the importance of aligning sustainable promises with a 
clear vision and ensuring fairness in implementation, including the creation of a 
level playing field in which competitive disadvantages are avoided. Contractors 
highlight their role in protecting crucial species and ecosystems, viewing nature 
conservation as an integral part of their operations. Other stakeholders, such as 
researchers and NGOs, also emphasise the necessity of sustainable resource use 
and nature conservation, positioning it as a core priority. Overall, the outcome re-
flects a collective agreement that environmental protection is a key responsibility 
that must be embedded into the practices and strategies of each organisation 
involved in the offshore wind development in the North Sea and Baltic Sea.

Knowledge gaps and the role of monitoring
In general, stakeholders identify significant knowledge gaps across all phases of 
offshore wind development—planning phase, construction, operation, and de-
commissioning—that could hinder effective decision-making and environmental 
protection. There is a consensus that monitoring is a critical tool for addressing 
these gaps.

•	 Planning phase: Wind farm operators and TSOs emphasise the need for clear 
baseline data and an understanding of all variables. Operators question what 
the desired end-state is for the environment, but also do not see many options 
for baseline monitoring while there is no permit. Contractors point to the lack 
of communication between stakeholders, indicating that sometimes existing 
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knowledge isn’t fully shared or utilised for various reasons. Other stakeholders, 
such as researchers, raise concerns about understanding the carrying capa-
city of the environment to handle wind farm construction and operation.

•	 Construction phase: In this phase, some TSOs see a problem in gaining the 
right knowledge due to the fact that some monitoring techniques are not 
allowed due to legislation and safety reasons during the construction and/
or operational phases. Contractors highlight the need for standardised data 
sharing to improve collaboration and innovation. 

•	 Operational phase: Wind farm operators and stakeholders see the need for 
monitoring species behaviour to predict population-level responses across 
the phases. Knowledge gaps include the impact of electromagnetic fields 
(EMF) and species interaction with wind farms, such as birds being attracted 
to turbines due to benthic protection, increasing collision risks. Concerns also 
extend to bats and the broader effect on food webs due to changes in hydro-
dynamics and primary productivity.

•	 Decommissioning phase: Wind farm operators stress the need for clear 
assessment criteria to evaluate the “end state” of the environment. There are 
concerns about whether decommissioning will disturb “new nature” formed 
around the structures and disturbing the environment again. Other stake-
holders point out the lack of data and knowledge about the environmental 
impacts during this phase.

Monitoring scale: wind farm, national, regional or 
North Sea-wide
In general, stakeholders see the need for multi-level 
monitoring in offshore wind projects, covering every-
thing from individual wind farms to country, regional, 
and North Sea-wide scales.

Wind farm operators acknowledge that local, site-specific monitoring is crucial 
but also recognise the importance of broader, coordinated efforts across the 
North Sea and Baltic Sea to address cumulative ecological impacts, particularly 
on species populations. TSOs stress the challenges in monitoring cumulative 
impacts across multiple projects and highlight the importance of moving beyond 
single wind farm evaluations. Contractors focus on localised data for operational 
purposes but support the idea that governments should take responsibility for 
regional-level monitoring. NGOs and a knowledge institute stress the impor-
tance of harmonised guidelines and North Sea-wide data collection to ensure 
consistent and meaningful ecological assessments. 

Overall, the outcome underscores the consensus that effective environmental 
monitoring requires a coordinated approach across multiple scales to fully 
capture the impacts of offshore wind development on the North Sea ecosystem.
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Areas requiring standardisation
There is a recognised need for standardisation across various aspects of offshore 
wind farm development, particularly in the areas of data sharing, risk assess-
ment, and monitoring. Wind farm operators emphasise the need for standardised 
data formats to facilitate data sharing, as well as clear guidelines for assessing 
risks and impacts. They also highlight the importance of having established 
methodologies for evaluating impacts, also keeping in mind all the biodiversity 
positive goals that wind farm operators set for themselves. TSOs stress the need 
for a scientific approach to monitoring, including peer review and data sharing, 
along with clarity around societal obligations and the acceptance of risk. They 
also suggested policies across countries, for example for bird mitigation.

For constructors and contractors, the inclusion of monitoring during the design 
phase and clarity regarding the impacts of wind farm installations are key areas 
for standardisation, with risks outlined and agreed upon in contracts.

Additionally, there is a broader call for the standardisation of data availability be-
fore tender processes, the publication of raw data on a public platform (such as 
EMODnet), and consistent measurements of electromagnetic fields (EMF), noise, 
and other abiotic factors. Standardised guidelines should work as a minimum, 
with options for adaptivity towards country specific risks and species or habitats. 
There is also a need for government-organised funding and integration of initia-
tives into a big “North Sea campaign” for monitoring, supported by European fun-
ding and databases. Finally, translating research and findings into policy, as well 
as conducting meta-analyses for governments, is seen as essential for ensuring 
consistent and effective offshore wind farm monitoring and development.

Responsibility and Financial Accountability for 
Offshore Wind Farm Monitoring
At the moment, the responsibility for executing the moni-
toring in offshore wind farms lies with the operators, as this 
is often stipulated in permit requirements. But often, they 
will do this in partnerships. For instance, in Belgium, permits 
require operators to provide access to third parties for 
monitoring, which encourages cooperation. This model is 
seen to be more effective at the national level, while implementation across the 
EU remains more complex. To improve the process, it is recommended that go-
vernments set clear frameworks to cover the costs of granting access to offshore 
wind farms and standardise monitoring methodologies. 

On the question of financial responsibility, some argue that operators should bear 
the costs of monitoring, while others contend that governments, as the permit 
providers, should shoulder this expense. Additionally, it has been highlighted that 
society benefits from green energy, so the question arises as to why companies 
alone should be responsible for these costs.
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Improving Data Accessibility and Centralisation in 
Offshore Wind Development
Improving the openness and accessibility of data related to offshore wind farms 
requires the development of a central platform for data storage and access. Cur-
rently, several data-sharing platforms exist, but they are fragmented by country 
and sector, making it challenging to consolidate and share data across Europe. A 
significant issue is that “data is everywhere,” and there is a need for centralisation 
to combine these disparate sources. Standardising data-sharing processes and 
financing the databases and platforms is crucial to address this fragmentation.

Industry players acknowledge that they can share substantial amounts of data, 
but without centralised responsibility or need, it remains fragmented. Also, some 
data is privately owned by companies and could be valuable for non-price 
criteria auctions. Governments, too, often lack the capacity to manage the data 
effectively. The challenge is not the willingness to share data, as companies are 
generally cooperative. However, once data is shared, it is unclear what happens 
next—who handles it, who uses it, and how it is managed remain unresolved 
issues.

It is also important to note that not all data can be openly shared. For instance, 
data on underwater sound monitoring in Germany is restricted due to defence 
regulations, highlighting the need to balance transparency with security con-
cerns. 

Steps to Address Standardisation Needs in Offshore 
Wind Monitoring
To meet standardisation needs in offshore wind monitoring, it is essential to 
clearly define what is being monitored and establish goals upfront, ensuring that 
there is a good understanding of when those goals are achieved. Monitoring 
should be ongoing, with the mindset that “good monitoring is a never-ending 
story.” Satisfaction is reached when there is scientific confidence that there are 
no major risks remaining for specific species or environmental factors.
A significant part of the responsibility for achieving the standardisation in mo-
nitoring should be assumed by the governments, but they could be guided by 
OSPAR and HELCOM. Also, ICES might support the scientific background.
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Examining Monitoring Practices, 
Guidelines, Challenges, and Data 
Policies in North Sea and HELCOM 
Regions	
This analysis is based on desk research and insights gathered from expert inter-
views with representatives from each of the North Sea countries—Germany (DE), 
the Netherlands (NL), Belgium (BE), Denmark (DK), and the United Kingdom 
(UK)—as well as HELCOM, which oversees the Baltic Sea region. These interviews 
provided detailed information on each country’s approach to offshore wind 
development and marine environmental protection. Short country-specific 
overviews, which were reviewed by individuals from these countries, can be found 
in the appendix of this report. This chapter synthesises all this work, offering a 
comparative analysis of process and guidelines, monitoring and challenges, 
and data usage and sharing across these regions.

Process and guidelines 
The process and regulatory guidelines for offshore wind 
farm monitoring differ across countries, although they 
generally follow a framework that involves pre-construc-
tion assessments, permitting, and post-construction 
monitoring. However, the extent to which these processes 
are implemented, and the stringency of guidelines, varies 
by country. 

Germany
In Germany, offshore wind farm development is guided 
by comprehensive assessments, starting with a Stra-
tegic Environmental Assessment (SEA) and followed by 
Environmental Impact Assessments (EIAs). These as-
sessments are required to comply with both the Federal 
Maritime and Hydrographic Agency (BSH) and European 
Union directives, such as the Habitat and Birds Directi-
ves. However, concerns remain about the influence of 

political decisions on the scientific independence of guidelines like the Standard 
Investigation of the Impacts of Offshore Wind Turbines on the Marine Environment 
(StUK) standards for ecological monitoring. For example, the approval authority 
will provide the scope of investigations, and the results of the baseline study are 
submitted to the approval authority in form of comprehensible expert reports. The 
raw data shall be stored and shall be made available to the approval authority 
upon request. 
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The Netherlands 
In the Netherlands, offshore wind development currently 
includes extensive pre-construction ecological surveys, 
EIAs, and ongoing monitoring obligations during and 
after construction. In the Netherlands, this has already 
started, with the assignment of search areas for Offshore 
Wind Farms. There is also pre-construction monitoring 
being performed by RVO. However, time pressure some-
times results in decisions being made before all neces-
sary data is collected. Currently, there is no systematic 
gathering and comparison of pre- and post-construction monitoring data.

Belgium
In Belgium, the federal government directly oversees 
the regulation and monitoring of offshore wind farms. 
Developers contribute financially to research programs 
like WinMon.BE, which monitors long-term ecological 
impacts, but also answers specific research questions. 
The government prioritises protected species, and while 
Belgium has a well-established monitoring framework, 
it lacks a unified set of standardised guidelines, relying 

on protocols from various scientific institutions and ICES guidelines for certain 
species groups.

Denmark
In Denmark, offshore wind farm regulation is managed 
by the Danish Energy Agency (DEA), which oversees 
permitting, including EIAs for both the wind farm and its 
grid connection. Denmark has recently introduced Stra-
tegic Environmental Assessments (SEAs) and requires 
that monitoring continue for three years post-construc-
tion to track species like birds, marine mammals, and 
bats. Unlike other countries, Denmark integrates the grid 
connection within the tender process to foster innovation and reduce project 
costs. However, Denmark has not fully adopted an ecosystem-based approach 
or standardised guidelines.

The UK
In the UK, offshore wind projects are regulated by a mix of 
national and devolved authorities. The Marine Manage-
ment Organisation (MMO) manages marine planning 
in England, while agencies like Scottish Government 
Marine Directorate, the Department of Agriculture, 
Environment and Rural Affairs (Northern Ireland) and 
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Natural Resources Wales (NRW) oversee their respective regions. The regulatory 
process begins with surveys and assessments developed through stakeholder 
engagement, followed by EIAs, Cumulative Impact Assessments (CIAs), and 
Habitat Regulation Assessments (HRAs). Developers must comply with these 
guidelines throughout the construction and operational phases, but fragmented 
responsibilities across devolved administrations complicate compliance and 
monitoring. In order to simplify the process, the Levelling up and Regeneration Act 
(2023) suggested to transform EIAs into Environmental Outcome Reports (EORs) 
in an attempt to streamline the impact assessment approach. Even though this 
could create a more goal-oriented approach rather than a compliance-driven 
approach, there are also huge risks involved. These risks involve the lack of an es-
tablished legal framework around EORs. Additionally, it creates the risk of creating 
precedent to further changes, including weakening or scrapping of HRAs. 

Helcom
HELCOM, which oversees the Baltic Sea region, does 
not issue direct offshore wind guidelines but provides 
overarching recommendations through the Baltic Sea 
Action Plan (BSAP). The plan sets broad goals for pro-
tecting biodiversity, reducing pollution, and promoting 
sustainable sea-based activities. HELCOM’s influence is 
in guiding member states to adopt an ecosystem-based 
approach to marine planning, although the responsibility 
for issuing permits and conducting EIAs remains with national authorities. HEL-
COM’s guidelines are especially relevant for cumulative impact assessments in 
transboundary areas.

In addition to HELCOM, also the OSPAR Commission has developed a Coordinated 
Environmental Monitoring Programme (CEMP), which includes guidelines for 
monitoring and assessment approaches across several environmental themes. 
Theme B provides guidance on monitoring species and ecosystems in relation 
to the Marine Strategy Framework Directive (MSFD) descriptors, focusing on 
species in their natural habitats rather than in offshore wind farms. Furthermore, 
the CEMP guidelines include “Environmental Impact of Human Activities” that are 
primarily focused on waste and marine litter. There are two guidelines concerning 
underwater noise, but none for monitoring the impacts on nature or species 
within offshore wind farms. The International Council for the Exploration of the 
Sea (ICES) has also developed guidelines to assist in data collection, processing, 
and quality control. These guidelines cover abiotic factors, though not specifically 
for offshore wind farms. ICES’ Techniques in Marine Environmental Science (TIMES) 
includes multiple guidelines for fisheries, waste, and litter, but none are currently 
available for offshore wind farms.

Overall, countries have different strategies to organise environmental monitoring 
around OWFs. Some have guidelines, but these are often not ecosystem-based or 
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focusing on a good Before-After-Control-Impact approach. Also, OSPAR, HELCOM 
and ICES do not seem to have specific guidelines for standardised monitoring in 
offshore wind farms.

Monitoring and challenges
The expansion of offshore wind farms across Europe has 
brought significant environmental benefits in terms of 
combatting climate change, but it also presents complex 
challenges in monitoring their ecological impacts. Ensuring 
that marine ecosystems are protected while facilitating the 
growth of renewable energy infrastructure requires robust 
data collection and long-term assessments. Countries 
around the North and Baltic Seas have their own strategies.

Germany 
In Germany, monitoring challenges stem from insuffi-
cient baseline data and inadequate long-term monitor-
ing, which hinders the ability to assess the cumulative 
impacts of offshore wind farms on marine life. For the 
StUK4 various risks have been identified for the different 
phases, for example pollutant emissions, changed sed-
iment distribution and dynamics and changed current 
patterns. A baseline study should be done over two 

successive, complete seasonal cycles before submitting the EIA. The introduction 
of Renewable Acceleration Areas (RAAs) (see REDIII Directive) reduces the scope 
of EIAs, resulting in less data collection and further complicating cumulative 
impact assessments.

The Netherlands 
In the Netherlands, monitoring is primarily driven by the 
Wind at Sea Ecological Programme (Wozep), which is 
also closely related to the Monitoring-Research-Nature 
enhancement-Species protection (MONS)-programme. 
At the moment, MONS is busy setting up extensive mon-
itoring where big knowledge gaps are limiting, e.g. phyto 
and zooplankton. Most of the current investigations is not 
actual monitoring but research for a few years. Some 
of this is performed by research institutes or companies, while other research is 
done by the wind farm operators themselves. This is sometimes requested in the 
tenders, but not always and not always mandatory either. The challenge lies in 
starting up real and long-term monitoring, especially for the risks that are indirect 
(e.g. hydrodynamic changes). 

https://energy.ec.europa.eu/topics/renewable-energy/renewable-energy-directive-targets-and-rules/renewable-energy-directive_en
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Belgium
In Belgium, the federal government organises offshore 
wind farm monitoring within the framework of environ-
mental permit requirements. This monitoring is coordi-
nated through the long-term WinMon.BE programme, 
involving institutions like the Royal Belgian Institute of 
Natural Sciences (RBINS) and other research bodies. 
Developers are required to fund and participate in moni-
toring, as stated in their permits, which includes granting 

access to their wind farms for research. There are no standardised guidelines in 
Belgium, but monitoring typically follows consistent methods, such as using ICES 
protocols for fish and epibenthos. Despite Belgium’s strong national monitoring 
framework, challenges remain, especially in terms of harmonising international 
monitoring and assessing cumulative impacts​.

Denmark
In Denmark, the Danish Energy Agency (DEA) serves 
as a one-stop shop for managing offshore wind farm 
projects, streamlining the permitting process. However, 
Denmark faces challenges with its lack of a standardised 
long-term monitoring programme. Current efforts focus 
on protected species like migrating birds and marine 
mammals, but there is also some attention to broader 
ecosystem impacts such as hydrographical changes. 
While monitoring is required during construction and operation, often for only 
three years, long-term assessments of impacts are lacking, and monitoring of 
bat populations is minimal, despite evidence of potential effects on migrating 
bats. Developers in Denmark are also required to investigate the environmental 
impacts of the export cable. More comprehensive, ecosystem-wide monitoring is 
needed to ensure the long-term sustainability of offshore wind projects.

The UK
In the UK, the main challenges arise from the fragmenta-
tion of responsibilities across devolved administrations, 
leading to inconsistencies in monitoring practices. While 
monitoring is extensive during the Development Consent 
Order (DCO) application process, it often fails to address 
appropriate spatial and temporal scales, particularly for 
Cumulative Impact Assessments (CIAs). Stakeholders 
have expressed concerns that these assessments tend 

to focus on individual species or habitats, rather than taking a broader ecolog-
ical perspective. The absence of reliable long-term datasets compounds these 
issues, as shifting baselines complicate the accurate measurement of ecological 
changes over time, especially for sensitive species like seabirds and marine 
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mammals. Best practices in the UK include initiatives such as the Offshore Wind 
Evidence and Change Programme (OWEC) and the Scottish Marine Energy 
Research (ScotMER) Programme, which aid in standardised monitoring require-
ments across regions. However, ensuring long-term consistency and improving 
cumulative impact assessments remain key challenges. In order to work towards 
standardisation and streamline data gathering the Offshore Renewable Energy 
Catapult calls for the adoption of a Regional Ecosystem Monitoring Programme 
(REMP).

HELCOM
In HELCOM-regulated areas, the lack of standardised 
monitoring protocols across countries complicates 
efforts to compare data and assess cumulative impacts. 
HELCOM’s coordination of long-term ecological monitor-
ing is vital, but inconsistencies between member states 
and technical complexities in offshore environments 
make comprehensive data collection challenging. 
HELCOM primarily focuses on protecting migratory bird 
habitats and mitigating underwater noise impacts, but broader ecosystem-wide 
assessments are still needed.

Across the investigated regions, common and country-specific issues include in-
sufficient baseline data, difficulties in assessing cumulative impacts, and the lack 
of standardised monitoring protocols. Resulting in key gaps in monitoring across 
the North Sea and Baltic regions include the assessment of electromagnetic 
fields (EMF), the hydrodynamic impacts of offshore wind farms, and cumulative 
impacts, especially with other marine users. Long-term, standardised ecosystem 
monitoring remains essential to address these challenges effectively. 

https://cms.ore.catapult.org.uk/wp-content/uploads/2024/11/LUN2629_REMP-report_AW_3_digital_DP.pdf
https://cms.ore.catapult.org.uk/wp-content/uploads/2024/11/LUN2629_REMP-report_AW_3_digital_DP.pdf


23

Data usage (policy) and sharing 
Effective data collection, usage, and sharing play a criti-
cal role in managing and mitigating the environmental 
impacts of offshore wind farms across all countries. At the 
moment, approaches to data management vary signifi-
cantly between nations, and challenges remain in ensuring 
that data is accessible, standardised, and used effectively 
for environmental protection and policy development. 

Germany
In Germany, ecological data related to offshore wind 
farms is systematically collected during pre-construc-
tion, construction, and post-construction phases. This 
data is submitted to regulatory authorities such as the 
Federal Maritime and Hydrographic Agency (BSH) for 
analysis, and compliance reports are shared with the 
public and stakeholders. The raw data are stored by 
the applicant and are made available to the approval 

authority upon request. The raw data from underwater noise measurements has 
to be archived exclusively by the planning approval authority and the exchange 
of this raw data is prohibited. However, the new Renewable Acceleration Areas 
(RAAs) under RED3 complicate data acquisition, reducing the scope of required 
Environmental Impact Assessments (EIAs) and potentially resulting in less data 
being gathered. While data is theoretically available for public and research use, 
the shift in policy raises concerns about the long-term availability and quality of 
ecological data.

The Netherlands
In the Netherlands, ecological data collection is man-
aged through centralised government research pro-
grams such as Wozep and MONS, which collaborate with 
industry stakeholders and research institutions. The data 
is used to inform regulatory decisions and is made pub-
licly accessible through reports. However, maintaining 
data quality and standardising methodologies across 
projects remain significant challenges, also because 

methodologies improve and innovation is ongoing. Additionally, the Netherlands 
participates in regional data-sharing initiatives with neighbouring countries to 
promote a comprehensive understanding of offshore wind impacts, although 
fully integrating data from different sources remains difficult.
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Belgium
In Belgium, data sharing is primarily driven by the Win-
Mon.BE programme, which produces annual reports 
and scientific papers that disseminate monitoring 
results. The government ensures that the data collect-
ed from offshore wind farm monitoring is available to 
stakeholders and the public through platforms like the 
Open Marine Archive from the Flanders Marine Institute. 
However, despite this progress, there are still challenges 

in making data better accessible, harmonising data across international borders 
and aligning the data collected from different projects. There is a need for better 
integration of raw data into regional or international systems to facilitate broader 
environmental assessments.

Denmark
In Denmark, ecological data is frequently owned by 
developers, but recent policy changes require develop-
ers to make data publicly available through government 
platforms. The Danish Energy Agency (DEA) oversees the 
sharing of this data and should ensure that it is used for 
research and policy purposes. No central, public website 
was found for this type of environmental data. Also, data 
sharing from older projects remains inconsistent, and 
there is limited integration across projects. There is also a recognised need for 
better data on ecosystem-wide cumulative impacts, particularly for assessing 
the effects of multiple marine activities.

The UK
In the UK, data sharing is managed through the Marine 
Data Exchange (MDE), a repository for environmental 
and geophysical data collected from offshore wind proj-
ects. Developers are required to submit data throughout 
the project lifecycle, including pre-construction, con-
struction, and post-construction phases. While the MDE 
aims to standardise data formats and ensure accuracy, 
achieving full standardisation has been difficult due to 

jurisdictional differences and the use of legacy systems. However, the data is 
widely accessible to the public, researchers, and policymakers, contributing to 
a transparent approach to monitoring and environmental management. Ad-
ditionally, the Offshore Wind Evidence and Change Programme (OWEC) funds 
the Offshore Wind Evidence & Knowledge Hub, which provides guidance and 
support documents next to relevant data and reports from the MDE.
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Helcom
HELCOM emphasises the importance of open access to 
ecological data for assessing the environmental impacts 
of human activities, including offshore wind farms. The 
HELCOM Monitoring and Assessment System (HELCOM 
MADS) facilitates the sharing of data collected by mem-
ber countries, promoting transparency and regional co-
operation. However, there are still challenges in ensuring 
that data collection methods are standardised across 
different countries, making it difficult to compare data consistently. HELCOM 
also collaborates with international bodies like OSPAR to promote data-sharing 
across regional seas, although technical barriers and differences in data quality 
continue to hinder seamless integration.

Overall, there is a widespread recognition across all countries of the need for 
improved data sharing practices. Standardising methodologies, enhancing 
cross-border cooperation, and ensuring long-term data accessibility and Euro-
pean (and sea basin) level platforms remain critical to advancing environmental 
protection in offshore wind development.
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Recommendations for standardi-
sing ecological monitoring guide-
lines in offshore wind energy
As offshore wind farms continue to expand and accelerate 
across Europe, the need for standardised ecological monito-
ring guidelines has become increasingly critical. The following 
recommendations highlight key steps towards standardising 
monitoring processes to ensure the sustainable development 
of offshore wind energy while safeguarding marine ecosys-
tems.
 

1. Standardise ecosystem-based ecological  
monitoring guidelines across Europe
Policymakers should enforce standardised ecological 
monitoring protocols across Europe, particularly in 
shared marine regions like the North Sea and the 
Baltic Sea, where a lack of consistency in monitoring 
methods complicates the assessment of cumulative 
environmental impacts. To address this, a uniform 
system for baseline data collection, ongoing moni-
toring, and post-construction assessment must be 
established, covering the pre-construction, constructi-
on, operational and decommissioning phases of offshore wind farms. This base-
line should be considered as a minimum and should not become a maximum. 
It is always better to monitor more or consider other potential risks. Also, some 
countries have other habitat types, endangered species etc., which is why there is 
a need for some adaptability of the standardised guidelines and why there needs 
to be a minimum.

Standardised monitoring guidelines should address changes within the ecosys-
tem at multiple spatial and temporal scales in order to monitor effects on both 
biodiversity and ecosystem functioning. This ecosystem-based monitoring will 
also allow for the integration of regionally driven environmental indicators and 
local stakeholder engagement. 

A key framework for achieving uniform baseline data collection is the OSPAR 
Convention, which governs the protection of the marine environment of the 
North-East Atlantic, and HELCOM for the Baltic Sea. OSPAR has historically focused 
on regulating offshore oil and gas activities, but its guidelines could be adapted 
to better cover offshore wind energy installations. By revising OSPAR’s guidelines, 
reflecting on the needs of the offshore wind sector and science, Contracting Par-
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ties can ensure that ecological monitoring for wind farms is harmonised across 
the region. 

This revision should also integrate the Coordinated Environmental Monitoring Pro-
gramme (CEMP). This programme of OSPAR provides standardised methodolo-
gies for collecting data on marine pollutants and biodiversity indicators, ensuring 
that all contracting parties are using consistent approaches. Applying this frame-
work to offshore wind energy would ensure consistent data collection, enabling 
more accurate cross-border comparisons and cumulative impact assessments.

The International Council for the Exploration of the Sea (ICES) should be engaged 
to support the scientific development of these guidelines. ICES has extensive ex-
pertise in marine ecosystems, fisheries, and environmental monitoring and could 
play a crucial role in advising on best practices for monitoring the environmental 
effects of offshore wind farms. OSPAR and HELCOM could formally request ICES to 
collaborate in developing detailed and scientifically rigorous monitoring proto-
cols that are specifically tailored to the needs of the wind energy sector or regu-
latory bodies. ICES’ involvement would ensure that these guidelines are grounded 
in the latest scientific research and aligned with broader marine management 
efforts. These guidelines should be grounded in (regionally) relevant hypotheses, 
focus on ecosystem-wide key biological indicators and apply experimental 
designs that are capable of detecting change. This is essential to prevent an 
outcome that is data-rich but information-poor (Wilding et al. 2017).

By integrating OSPAR and HELCOM’s regulatory frameworks with ICES’ scientific 
expertise, countries can develop a robust, standardised system for monitoring the 
ecological impacts of offshore wind farms. This approach would ensure that data 
collected across regions is comparable, reliable, and capable of informing both 
national and international policies on marine ecosystem protection.

As this process won’t be a short-term solution, countries could already start 
learning from each other. For example, the German StUK guidelines could be 
further explored and expanded. Another example: if it does not seem possible to 
develop a good government funded programme (such as WinMon or OWEC) for 
offshore wind environmental monitoring, non-price criteria, where points could be 
earned for incorporating long term monitoring, could be created in the tender. 

2. Ensure adaptive management is standard 
practice
To keep up with evolving ecological conditions, adaptive 
management (by the government) should be a standard 
and enforceable requirement for offshore wind projects. 
It allows for real-time adjustments to monitoring and mi-
tigation efforts based on new data and scientific insights, 
without disturbing long-term datasets. Governments must 

https://doi.org/10.1016/j.rser.2017.03.013
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ensure that these plans are dynamic and integrated into project development 
from the start, ensuring that offshore wind projects remain flexible and responsive 
to emerging environmental risks throughout the project lifecycle and particularly 
in sensitive marine ecosystems. This approach would ensure that the environ-
mental risks of offshore wind farms are continuously assessed and mitigated as 
projects develop.

3. Establish a centralised platform for data sharing 
and accessibility
Effective ecological monitoring requires seamless access 
to high-quality data. Currently, several data-sharing 
platforms exist across Europe, but they are fragmented, 
making it difficult to consolidate data at a regional level. 
Policymakers should establish a centralised, standardised 
and open-access platform on a European level (and a 
sea basin level) for storing and sharing environmental 
data including those on offshore wind farms. This plat-
form would allow for cross-border cooperation, improve 
transparency, and facilitate comprehensive analysis of ecological impacts. It 
would be best if existing national platforms (such as MDE and the Metadata 
portal of Belgium) would be sharing data to more centralised European platforms 
such as EMODnet.

Governments should mandate that data collected by developers is made pu-
blicly accessible and shared with research institutions to enable robust scientific 
analysis. Establishing a standardised data-sharing process would not only 
enhance transparency but also improve collaborative efforts between countries. 
Inspiration for data management guidelines can be drawn from networks like the 
Marine Environmental Data and Information Network (MEDIN) in the UK. MEDIN sets 
standardised data formats, metadata requirements (which align with ISO 19115), 
quality assurance, data sharing and accessibility, and long-term data preserva-
tion. Clear responsibilities for data handling, management, and usage must be 
outlined to ensure that shared data leads to actionable insights.

4. Maintain environmental safeguards in Renewable 
Acceleration Areas
While the acceleration of offshore wind development 
is essential for the energy transition, environmental 
protections must not be compromised in areas desig-
nated for rapid development, as is currently the case 
in Germany, and potentially could happen in other EU 
countries in the future.  In these fast-track zones, en-
vironmental safeguards should be strengthened rather 
than reduced. Policymakers should implement adaptive 
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management strategies and continuous ecological monitoring to ensure that 
environmental risks are managed in real-time, even as wind farms are developed 
at an accelerated pace.

Countries should resist the temptation to lower Environmental Impact Assess-
ment (EIA) standards in RAAs, as this could lead to a significant loss of critical 
ecological data and increased risks for the environment. Instead, a balanced 
approach is needed where development speed is matched by robust environ-
mental protections and monitoring practices, ensuring that renewable energy 
growth does not come at the expense of marine ecosystems. EIA should also be 
more focused on contributing to the GES of the North and Baltic Seas instead of 
just minimising the activities impact. 
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Conclusions
The rapid expansion of offshore wind energy in the North 
Sea and Baltic Sea regions presents both an opportunity 
and a challenge. While it is essential to meet the gro-
wing demand for renewable energy to combat climate 
change, it is equally important to ensure that this deve-
lopment does not come at the expense of marine biodi-
versity and ecosystem health. This report has highlighted 
the varied approaches to ecological monitoring across 
different countries, revealing both good practices and significant gaps. Monito-
ring is essential for healthy marine ecosystems. A healthy marine ecosystem not 
only support human activities but also maintains ecosystem services, such as 
global climate stability, as oceans serve as the planet’s largest carbon sink. 

One of the most critical takeaways is the need for standardised ecological 
minimum monitoring guidelines for OWFs across Europe. The significance of 
environmental impacts of OWFs lies in the complete overview of human activities, 
wherefore cumulative impacts should be taken seriously. Fragmented monitoring 
efforts make it difficult to compare data, assess these cumulative impacts, and 
implement coordinated strategies to protect marine life. By developing and 
implementing standardised monitoring protocols, countries can improve data 
quality, enhance cross-border cooperation, and ensure that the growth of offsho-
re wind farms is sustainable in the long term. 

OSPAR, ICES and HELCOM are key players in this effort, as all of these organisati-
ons have established frameworks (currently only for other human activities) that 
can help guide the standardisation process, ensuring that ecological monitoring 
meets international best practices. OSPAR’s Coordinated Environmental Moni-
toring Programme (CEMP) and ICES’ expertise in marine science offer valuable 
resources for improving data collection and cross-border collaboration. In the 
meantime, countries could learn from each other’s best practices.

The creation of a centralised data-sharing platform would promote transparen-
cy, making ecological data available to all relevant stakeholders, from govern-
ments to researchers, industries and NGOs. This would improve data integration, 
decision-making and facilitate the development of more effective mitigation 
measures.

In conclusion, while the offshore wind sector is making strides towards a greener 
energy future, the protection of marine ecosystems must be at the forefront of 
this transition. A balanced approach that integrates renewable energy develop-
ment with robust environmental safeguards is not only possible but necessary. 
Through better collaboration, improved data sharing, and minimum standardi-
sed monitoring practices, Europe can lead the way in sustainable offshore wind 
energy development that preserves the health of its seas for future generations.
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Appendix I - List of interviews
Country Name of organisation Stakeholder type OCEaN 

member

Germany 50 Hertz TSO Yes

Vattenfall Company Yes

Netherlands Tennet NL TSO Yes

Van Oord Company No

Eneco Company No

Boskalis Company No

Belgium Natuurpunt NGO No

Royal Belgian Institute  
of Natural Sciences Science No

Denmark Orsted Company Yes

The Ocean Institute NGO Yes

Aarhus University Science No

United Kingdom National Grid Ventures TSO Yes

JNCC Science No

The Wildlife Trusts NGO Yes

RSPB / Birdlife NGO Yes

Blue Marine Foundation NGO No

The Crown Estate Public corporation No

Howell Marine Consulting Company No

Others WindEurope Wind Yes 

World Wide Fund for 
Nature - Europe NGO Yes
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Appendix II 
Analysis per country or region
Germany
GE - Process and Guidelines
Monitoring ecological risks related to 
offshore wind farms in Germany is go-
verned by a comprehensive process that 
follows strict guidelines and regulatory 
requirements. The process begins with a 
Strategic Environmental Assessment (SEA), 
followed by an Environmental Impact As-
sessment (EIA) during the permitting phase. 
Public consultations and permit approvals 
are handled by the Federal Maritime and 
Hydrographic Agency (BSH). Pre-construc-
tion monitoring as part of the SEA establishes baseline data, while continuous 
monitoring during construction assesses the immediate impacts of visual and 
acoustic stress, sound and light emissions, habitat loss, pollutant emissions, and 
water turbidity, among other factors. Post-construction monitoring evaluates 
long-term ecological effects, with regular reports submitted to ensure compli-
ance and adaptive management. During the operational phase, monitoring is 
required for 3-5 years, depending on the specific conditions of the site and the 
conservation features involved. Some research is carried out by the government, 
while other parts are conducted by developers under the supervision of the BSH.

Key guidelines include the BSH’s Standard Investigation of the Impacts of Offshore 
Wind Turbines on the Marine Environment (StUK), which provides detailed pro-
tocols for data collection and analysis. However, it is important to note that StUK 
is the result of expert discussions during which the BSH or the relevant approval 
authority made political decisions on specific versions. As a result, there is no fully 
independent scientific study or established guidelines from the BSH. The baseline 
study that needs to be done from the StUK is something that should be done for 
every offshore wind park that is build and should not be skipped due to the RAAs. 
However the sharing of the raw data of the baseline study can be done better. 

Additionally, ISO standards and the German Federal Nature Conservation Act 
(BNatSchG) provide the legal framework for nature conservation. An adaptive 
management approach is employed in general, allowing for adjustments based 
on monitoring results and new scientific knowledge, with stakeholder engage-
ment theoretically ensuring transparency and incorporating feedback into the 
monitoring and management process.
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Despite the push for rapid offshore wind expansion, basic environmental data 
collection is often being neglected in efforts to expedite development. There is 
already a lack of sufficient data on the impacts of offshore wind projects, and 
further reducing data collection—such as by discarding EIA results—will worsen 
the already inadequate understanding of the affected ecosystems, leaving 
insufficient information to implement effective ocean protection measures.

GE - Monitoring and Challenges
Concerns have been raised about the ecological monitoring process for offshore 
wind farms in Germany. These criticisms include inadequate baseline data, 
insufficient long-term monitoring, and a lack of focus on the cumulative impacts 
of multiple wind farms on marine life. Specific issues include noise pollution 
during construction, seabed habitat disruption, and insufficient measures to 
protect species like birds and marine mammals. There are also concerns about 
transparency, stakeholder involvement in decision-making, and the effectiveness 
of mitigation measures. While the importance of renewable energy is widely 
acknowledged, scepticism exists over whether current practices are sufficient to 
preserve marine ecosystems, leading to calls for more comprehensive monito-
ring, stricter impact assessments, and stronger mitigation strategies to protect 
marine life.

The Renewable Energy Directive 3 (RED3) is currently being implemented into 
national law, with the offshore area plan being further developed. According 
to current BSH plans, 36 GW out of the 60 GW of offshore wind development 
areas planned by 2038 are set to be designated as Renewable Acceleration 
Areas (RAA). These areas will entail reduced environmental standards, including 
the absence of Environmental Impact Assessments (EIAs) and special species 
protection assessments under §44 of the Federal Nature Conservation Act (BNat-
SchG). If more than half of the German offshore areas are classified as RAAs, 
there will be no EIA, leading to significantly less data acquisition. Although the SEA 
remains, this reduction in data collection poses a significant risk by exacerbating 
the already insufficient baseline data. Therefore, continuous monitoring is essen-
tial.

GE - Data Usage (Policy) and Sharing
In Germany, ecological data related to offshore wind farms is systematically 
collected through pre-construction surveys and continuous monitoring during 
and after construction to assess environmental impacts. However, with the intro-
duction of RAAs under RED3, data acquisition is becoming increasingly complex. 
Data is analysed to compare pre- and post-construction conditions and ensure 
compliance with environmental regulations, with reports submitted to authorities 
such as the Federal Maritime and Hydrographic Agency (BSH). This data is shared 
with regulatory bodies, research institutions, and the public to ensure transpa-
rency and inform stakeholders. It supports scientific research, policymaking, and 
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the development of adaptive management strategies to mitigate environmental 
impacts and promote sustainable offshore wind energy development.

Netherlands
NL - Process and guidelines
In the Netherlands, monitoring ecological 
risks related to offshore wind farms involves 
a comprehensive process that includes 
pre-construction surveys to gather baseline 
ecological data for the site decision and 
detailed Environmental Impact Assess-
ments (EIAs) to evaluate potential negative 
environmental impacts. Also, mitigation 
measures and monitoring during and after 
construction are performed to track chan-
ges in marine ecosystems; however, this is 
not done for all species and ecosystem functions and also the timeframe after 
constructions varies. It’s mostly about answering short-term research questions 
and not about continuous monitoring. In the Netherlands, there is some baseline 
monitoring such as MWTL and WOT. After a wind farm is constructed, this moni-
toring continues, if possible (MWTL airplane countings are not allowed in offshore 
wind farms). In the Netherlands, a central government research programme has 
been active since 2016: the Wind at Sea Ecological Programme (Wozep), which 
does research into the environmental impact of offshore wind. Wozep is funded 
by the Ministry of Climate and Green Growth. At the moment, there is no com-
parison of the monitoring data before and after a construction of an OWF. This 
is something Wozep wants to look into, as well as whether the trend monitoring 
suffices for this purpose. Wind farms must perform monitoring if this is prescribed 
in the site decisions and/or if they stated it in the tender. If insufficient effective 
monitoring has been laid out (the pre-qualification), operators do not get points 
and might not be able to win the permit of that wind farm. The method which is 
used to measure the effectiveness of the monitoring is the BACI (Before–After–
Control–Impact) method.

NL - Monitoring and challenges
A big challenge in the Netherlands is that the site decisions have to be made 
quite a long time in advance, and that knowledge development takes a long 
time. This means that, at the moment, decisions have to be made when not all 
the knowledge is available. Time pressure is a big challenge.

Insufficient baseline data and natural temporal variability complicate the as-
sessment of pre-construction ecosystem states. Attributing observed ecological 
changes specifically to wind farm activities is difficult due to cumulative impacts 
and other environmental stressors. Long-term monitoring requires sustained fun-
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ding and consistent methodologies, while biodiversity assessment must account 
for a wide range of species, including cryptic ones. At the moment the Monito-
ring-Research-Nature enhancement-Species protection (MONS) programme is 
starting up a broader package of monitoring and research, which focusses on 
the three transitions in the Dutch North Sea (Energy, Nature and Food transition). 

NL - Data usage (policy) and sharing
In the Netherlands, ecological data related to offshore wind farms are collected 
through extensive research programmes (Wozep and MONS) and shared among 
government agencies, research institutions, (industry) stakeholders, and the pu-
blic. The data is used to assess environmental impacts, inform policy and regu-
latory decisions, and guide adaptive management practices. Results from these 
research and monitoring activities are made publicly accessible through reports, 
databases, and scientific publications. Collaboration with international bodies 
and neighbouring countries helps to ensure a comprehensive understanding of 
ecological impacts and promotes regional cooperation. However, challenges 
include maintaining data quality, standardising methodologies across different 
projects, and effectively integrating various data sources for thorough analysis 
and decision-making. 

Belgium
BE - Process and guidelines
In Belgium, the federal government is 
responsible for everything offshore, except 
for certain parts of coastal protection, 
port accessibility etc. It is also the federal 
government that organises the monitoring 
of offshore wind farms in the context of the 
environmental permit requirements. The 
government decides where money paid 
by developers goes to, focusing on the 
knowledge gaps and priority environmental 
concerns. There is a long-term (>15 years) 
offshore wind effects programme: WinMon.BE. This programme is executed and 
coordinated by the “Marine Ecology and Management” team of the Institute of 
Natural Sciences (RBINS), in collaboration with e.g. the Marine Biology research 
group of the University of Gent, the Research Institute for Nature and Forest and 
the Flanders Research Institute for Agriculture, Fisheries and Food. Wind farm 
operators have no obligation for ecological monitoring during the 35 years of 
their licence, other than for the EIA and its appropriate assessment. Also, they 
must grant access to other parties for monitoring, this is stated in the permits.

There is no a single document with standardised guidelines, but scientific 
institutes organise the monitoring and the federal government is controlling 
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it. Monitoring is required and detailed in the environmental licence. Most moni-
toring does have standardised practices, e.g. macrobenthos monitoring of soft 
sediment and scour protection has been carried out for 13 years using the same 
methods. For epibenthos and fish, ICES guidelines are used. Besides basic mon-
itoring, targeted monitoring or research too is performed in WinMon.BE. There is 
potential for adaptation to new technologies or a focus on other knowledge gaps 
within the programme.

BE - Monitoring and challenges
In Belgium, monitoring includes or has included (non-exhaustive list): radar 
and field bird observations, tagging and models, fish telemetry, trawling, noise 
measurements, acoustic monitoring of harbour porpoise and field observations, 
sandy sediment and artificial substrate benthos sampling and video footage of 
soft sediment and assets. Also, more specific research has been done on fishing 
activities in and around wind farms and pollution from e.g. anodes. With bird cur-
tailment starting in a few years, (song)bird migration is already being monitored. 
Advantages of the Belgian system of OWF monitoring are described in an OCEaN 
case study.

All OWFs in Belgium are grid connected by operator Elia, no pipelines are used 
for transportation of renewable energy yet. Grid risks for nature are covered by 
the EIA and recently, EMF is considered in the national monitoring programme 
as targeted research. However, no consistent field monitoring is currently being 
performed. As the Belgian part of the North Sea is well-mixed throughout the year, 
there is no risk of destratification. As no OWF has been decommissioned in Bel-
gium yet, no monitoring has been performed, but this is likely to be included in the 
WinMon.BE programme. There is much knowledge on local scale, but challenging 
is international monitoring as well as translation of effects up to production level 
(of fish) at this scale and cumulative impacts, also with other uses.

BE - Data usage (policy) and sharing
Due to the federal research programme, there is a relatively good interpretation 
and usage of data for policy choices. A yearly report and scientific papers are 
used to spread the knowledge of WinMon.BE. Some chapters in the report are 
directly written as scientific advice, for example on decommissioning. These are 
based on the results of the long-term monitoring programme. Also, advice for 
the new offshore wind farm areas, a.o. about design, risks for nature, mitigation 
measures and measures that promote biodiversity has been reported and is fully 
based on the knowledge developed in the WinMon.BE programme. Reports are 
also made available in the Open Marine Archive from the Flanders Marine Insti-
tute. Raw data is (being) entered into the Metadata portal and Oceanographic 
portal.

https://offshore-coalition.eu/wp-content/uploads/2024/10/ocean_data_case_study_2022.pdf
https://offshore-coalition.eu/wp-content/uploads/2024/10/ocean_data_case_study_2022.pdf
https://www.health.belgium.be/en/eden2000-full-report
https://www.bmdc.be/NODC/search_data.xhtml
https://www.bmdc.be/NODC/search_data.xhtml
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Denmark
DK - Process and Guidelines
The Danish Energy Agency (DEA) coordi-
nates offshore wind projects in Denmark by 
working with various national authorities, 
such as the Ministry of Environment, Ministry 
of Defence, Ministry of Food, Agriculture, 
and Fisheries, Danish Maritime Authority, 
Danish Business Authority, and Energinet. 
This centralised approach efficiently mana-
ges operational challenges related to wind 
farms, offshore substations, and export 
cables, ensuring compliance with environ-
mental and construction regulations.

The DEA initiates the tender process, starting with site selection and coordination 
with relevant authorities. This is followed by a Strategic Environmental Assess-
ment (SEA) to evaluate the potential environmental impacts of offshore wind 
projects, including wind farms and export cables. Developers are then granted 
permits to conduct more detailed Environmental Impact Assessments (EIAs), 
which focus on specific effects on marine ecosystems, seabeds, and local com-
munities.

During the construction phase, the DEA works closely with other agencies to ensu-
re that all environmental investigations are completed and that final permits are 
in place. This includes overseeing compliance with conditions for constructing 
offshore wind farms (OWFs) and ensuring environmental standards are adhered 
to. The DEA continues to monitor the project throughout its lifecycle, including 
licensing for decommissioning or repowering the wind farms.

The Marine Conservation Fund, introduced in 2023, supports projects focused 
on marine biodiversity restoration and plays a vital role in ensuring the balance 
between offshore energy production and the protection of marine ecosystems. 
This fund encourages developers to contribute to initiatives that foster coexisten-
ce between offshore wind farms and marine conservation efforts.

Denmark is currently tendering at least 6 GW of offshore wind capacity, with bid 
deadlines for North Sea projects in December 2024 and for projects in the Inner 
Danish Waters and Baltic Sea in April 2025. Notably, acceleration areas for offsho-
re wind development have not yet been established in Denmark.

Recent policy changes have replaced the previous “open-door” system with a 
more structured tender process, ensuring that environmental factors are addres-
sed early on. While current monitoring focuses on specific (protected) species, 
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there is increasing recognition of the need for an ecosystem-based approach in 
future offshore wind projects.

DK - Monitoring and Challenges
Developers are required to assess the impacts on birds, marine mammals, sea-
beds, and hydrographical changes. While Denmark mandates post-construction 
monitoring for at least three years, there are some gaps in the overall approach, 
particularly when it comes to addressing broader ecosystem concerns. For 
example, there is no standardised long-term monitoring programme in place for 
many species, and certain areas, like bat populations, are not consistently inclu-
ded in environmental assessments despite their potential vulnerability.

From a recent EIA (Vesterhav Syd), it is clear that during the operational phase, 
no fishing using regular trawls or boom trawls is allowed within the wind farm 
and across the export cables. However, passive fishing is expected to be allowed, 
reflecting Denmark’s balanced approach to both energy development and the 
protection of marine resources.

The Transmission System Operator (TSO), Energinet, is responsible for environ-
mental impact assessments (EIAs) of the land-based sections of export cables, 
ensuring that these transitions from offshore to onshore adhere to environmental 
standards. The DEA oversees the entire process, including the publication of 
final EIA reports for public consultation. Licences for wind farms, substations, 
and cables are granted for an initial period of 30 years, with the possibility of an 
extension for five additional years.

Monitoring is required for at least three years post-construction, although there 
is currently no standardised long-term monitoring programme. Developers 
must not only monitor wind farms but also track the environmental impacts of 
export cables, particularly their effects on seabed habitats during installation 
and operation. A significant challenge for Denmark’s offshore wind sector is the 
lack of comprehensive data on the cumulative effects of multiple pressures on 
marine ecosystems. While current monitoring focuses on specific species, broa-
der ecosystem-wide data collection is needed to gain a full understanding of 
environmental impacts. 

There is also increasing interest in gathering data from other maritime activities, 
such as fishing and shipping, to better assess cumulative impacts. These acti-
vities could provide valuable insights for improving the accuracy of cumulative 
impact assessments, currently limited by data gaps.

DK - Data Usage (Policy) and Sharing 
Developers are required to gather and share high-quality environmental data 
with relevant authorities, including the Geological Survey of Denmark and Green-
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land (GEUS) for geophysical and geotechnical data related to export cables. Raw 
meteorological and oceanographic data must also be made publicly available 
during the operational phase of wind farms, contributing to transparency and 
supporting research.

Denmark’s tenders require environmental data to be quality-assured and trans-
ferred to public databases, ensuring transparency and accountability. This data 
is vital for policymaking, especially in determining optimal wind farm locations, 
and assessing their environmental impacts.

Despite these advances, the lack of comprehensive data on ecosystem-wide 
cumulative impacts remains a challenge. There is a need for more data sharing 
from other maritime activities, which would greatly enhance the accuracy and 
effectiveness of cumulative impact assessments. Expanding data collection 
efforts across various maritime activities will be essential for building a more 
comprehensive understanding of cumulative effects, ultimately leading to more 
informed environmental and industrial policies.

HELCOM
The Baltic Marine Environment Protection 
Commission, also known as the Helsinki 
Commission (HELCOM), is an intergover-
nmental organisation and a regional sea 
convention in the Baltic Sea area. HELCOM 
was established in 1974 to protect the ma-
rine environment of the Baltic Sea from all 
sources of pollution from land, air and sea. 
The 10 Contracting Parties to HELCOM are 
Denmark, Estonia, European Union, Finland, 
Germany, Latvia, Lithuania, Poland, Russia 
and Sweden. 

HELCOM organises regular assessments of the state of the marine environment 
and environmental pressures on a Baltic Sea basin scale. Its role in guiding and 
regulating offshore wind developments in the Baltic Sea is limited. The process 
and guidelines to achieve a good environmental status are embedded within the 
broader framework of the Baltic Sea Action Plan (BSAP), which was updated in 
2021 and the regional MSP roadmap 2021-2030. 

The 2021 BSAP is divided into four segments with specific goals to be achieved by 
2030:

1.	 Biodiversity, with its goal of a “Baltic Sea ecosystem is healthy and resilient”
2.	 Eutrophication, with its goal of a “Baltic Sea unaffected by eutrophication”
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3.	 Hazardous substances and litter, with its goal of a “Baltic Sea unaffected by 
hazardous substances and litter”, and 

4.	 Sea-based activities, with its goal of “Environmentally sustainable sea-based 
activities”

HE - Key Guidelines and Processes in relation to offshore wind 
developments
HELCOM is not directly mandated to issue specific guidelines for EIAs related to 
offshore wind farms, as the responsibility for environmental permitting rests with 
national authorities. However, HELCOM provides overarching guidance through 
its action plans, monitoring guidelines, and recommendations, focusing on the 
marine environment, including biodiversity and water quality, as well as pressures 
such as pollution, underwater noise or habitat disruption. Offshore wind farms are 
regarded as one of several human activities that exert pressures on the marine 
environment. This is reflected in various HELCOM monitoring guidelines e.g. HEL-
COM’s guidelines for monitoring continuous noise. The BSAP includes a timeline 
and actions to address underwater noise from wind farms. Specifically for birds, 
HELCOM issued a recommendation as part of the 2013 Ministerial Declaration 
on safeguarding critical bird habitats and migration routes from the negative 
impacts of wind (and wave) energy production. This recommendation empha-
sises an ecosystem-based approach and encourages the sharing of data on 
seabird habitats and migratory routes for maritime spatial planning, along with 
joint assessments of the cumulative impacts of wind farms on bird populations. 
In addition, the BSAP recommends using sensitivity maps of migratory birds in EIA 
procedures to help protect these species.

Implementation and Compliance
All actions under the BSAP are to be fully implemented by 2030. Related to offsho-
re wind developments, this is limited to underwater noise and birds. HELCOM 
remains the central body coordinating these efforts across the Baltic Sea region, 
ensuring a consistent and cooperative approach to offshore wind energy deve-
lopment.

HE - Monitoring and challenges
Ecological monitoring of the state of the environment, yet not exclusive to offsho-
re wind farms, as outlined by HELCOM, is crucial for understanding the environ-
mental impacts on the marine environment, including underwater noise and 
seabed integrity. HELCOM promotes long-term monitoring programs that assess 
changes in marine ecosystems both during and after wind farm construction, 
with a focus on minimising human disturbance. In 2013, the HELCOM Monitoring 
and Assessment Strategy was adopted. Current monitoring and assessments are 
still guided by this strategy. To support the HELCOM Monitoring and Assessment 
Strategy the HELCOM Monitoring Manual is developed. The Monitoring Manual 
provides a catalogue with all the existing marine monitoring which is carried 

file:///C:\Users\dmitry\AppData\Local\Microsoft\Windows\INetCache\Content.Outlook\N054JPH1\HELCOM%20guidelines%20for%20monitoring%20continuous%20noise
file:///C:\Users\dmitry\AppData\Local\Microsoft\Windows\INetCache\Content.Outlook\N054JPH1\HELCOM%20guidelines%20for%20monitoring%20continuous%20noise
https://helcom.fi/wp-content/uploads/2019/06/Rec-34E-1.pdf
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out in the Baltic Sea to get to a GES. One of the main challenges is the lack of 
standardised monitoring protocols across countries and projects, making it 
difficult to compare and assess impacts consistently. Additionally, the high 
costs and technical complexities of deploying monitoring technologies in harsh 
offshore environments pose significant hurdles. Moreover, cumulative impact 
assessments, which are essential for evaluating the combined effects of multiple 
environmental pressures in transboundary context, often suffer from data gaps 
and limited coordination between projects.

HE  - Data usage (policy) and sharing
HELCOM’s policy on data usage and sharing related to ecological monitoring 
emphasises open access, harmonised data collection, and regional colla-
boration. The data collected from ecological monitoring has to be reported 
to HELCOM by the Contracting Parties, ensuring transparency and facilitating 
informed environmental management decisions. Environmental impacts related 
to construction and operation of offshore wind farms primarily contribute to 
datasets on underwater noise, sea floor integrity and birds. HELCOM promotes 
standardised methods of data collection across Baltic Sea countries to ensure 
comparability and integration of datasets. It provides platforms such as the 
HELCOM Monitoring and Assessment System (HELCOM MADS) for sharing infor-
mation. These platforms are vital for assessing the cumulative impacts of the 
various existing human pressures on the marine environment. HELCOM also works 
with other Minternational bodies such as OSPAR to ensure broader data-sharing 
and collaborative efforts across regions. However, challenges persist in ensuring 
consistent data quality and overcoming technical barriers in data exchange 
across different jurisdictions.

United Kingdom
UK - Process and guidelines
In the UK, the policy for environmental mon-
itoring of offshore wind and grid projects is 
set by various governmental and regulatory 
bodies, with distinct responsibilities across 
the devolved administrations (Scotland, 
Wales, and Northern Ireland). 

UK-wide 
The Department for Energy Security and Net 
Zero (DESNZ) oversees the general policy 
framework for energy, including offshore 
wind, across the UK. DESNZ owns the offshore renewable energy target, but the 
Department for Environment, Food and Rural Affairs (DEFRA) owns the offshore 
wind consenting process. The Marine Management Organisation (MMO) is re-
sponsible for marine planning, licensing, and enforcement in English waters and 
parts of the offshore areas of Northern Ireland, Scotland, and Wales. The Crown 
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Estate owns and leases the seabed around England, Wales, and Northern Ireland, 
leasing areas for offshore wind projects, and other sectors. Great British Energy 
(GBE; formed in 2024), owned by DESNZ, will support energy project developments 
in all four nations and work closely with The Crown Estate and Crown Estate 
Scotland in order to bridge some of the fragmented responsibilities.  

Devolved administrations 
In Scotland, Scottish Government Marine Directorate handles marine planning, 
licensing, and monitoring, with Crown Estate Scotland managing seabed leasing. 
Welsh Government, Natural Resources Wales (NRW) and the Department of 
Agriculture, Environment and Rural Affairs (DAERA) fulfil similar roles in Wales and 
Northern Ireland, respectively. 

Guidelines for monitoring 
Project development areas are surveyed through pre-consent surveys commis-
sioned by The Crown Estate. The scope of these surveys is developed through 
stakeholder engagement with developers, Statutory Nature Conservation Bodies 
(SNCBs) and Non-Governmental Organisations (NGOs). These surveys typically 
consist of Geophysics, Metocean, Passive Acoustic Monitoring (PAM) and Digital 
Aerial Surveys. This monitoring data feeds into the leasing round auctions. Ad-
ditionally, a plan-level Habitat Regulations Assessment (PL-HRA) is performed 
alongside the tendering process. This additional monitoring is important for 
assessing whether the plan is likely to impact features of sites protected under 
the Habitats Regulations. Additionally, the PL-HRA is important to build momen-
tum and investment confidence. 

As part of the Development Consent Order (DCO) application, the winning deve-
loper needs to perform Environmental Impact, and Cumulative Impact Assess-
ments (EIA, CIA respectively), next to the Habitat Regulation Assessment (HRA). 
When the project is capable of affecting a Marine Conservation Zone, a special 
assessment for these areas also needs to be performed. As part of the EIA, the 
developer is obliged to consult with statutory bodies responsible for marine licen-
sing. Consultation with SNCBs is part of the HRA. All these assessments will feed 
into the project specific monitoring plans and adaptive management plans as 
part of the DCO. The monitoring plan, informed by Environmental Impact Assess-
ments (EIA), cover baseline surveys, construction phase monitoring, operational 
monitoring, and post-construction monitoring. Regulatory bodies such as the 
MMO, Scottish Government, NRW, and DAERA, and SNCBs such as JNCC, Natural 
England and Nature Scot provide expert input and recommendations on moni-
toring requirements, ensuring that the plans address the unique environmental 
impacts of each project. 

The DCO application is assessed by the responsible consenting organisation, the 
Planning Inspectorate. In Scotland the consenting is performed by the Energy 
Consent Unit. NRW and DAERA fulfil similar roles in Wales and Northern Ireland, 
respectively. 
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Developers are required to submit regular monitoring reports to these regulatory 
bodies, detailing their activities and findings to ensure compliance with the DCO 
conditions. This comprehensive approach and adaptive management plans 
allow for rigorous environmental monitoring that can adapt to the unique chal-
lenges and impacts of each offshore wind and grid project.

UK - Monitoring and challenges
Monitoring requirements for offshore wind and grid projects in the UK are often 
tailored to specific projects based on expert input during the Development Con-
sent Order (DCO) application process. This process involves comprehensive en-
vironmental assessments and stakeholder consultations, leading to the inclusion 
of project-specific monitoring plans in the DCO and marine licence conditions. 
However, the fragmentation of responsibilities across the devolved administrati-
ons can result in an impenetrable and opaque process that frustrates stakehol-
ders. As part of the HRA, required for the DCO, species and habitats that typically 
need monitoring are linked to Special Areas of Conservation (SACs) and Special 
Protection Areas (SPA). This typically includes marine mammals (harbour por-
poises, grey and harbour seals), birds (seabirds such as gannets, and migratory 
birds such as common terns), fish (e.g. Atlantic cod), benthic invertebrates (e.g. 
Sabellaria spinulosa), and different coastal, sub- and intertidal habitats. Even 
though multiple assessments are part of the DCO application, some stakeholders 
argue that these assessment types address the wrong questions. CIAs consider 
individual receptors and do not account for appropriate temporal and spatial 
scales to assess the actual impacts at play at the ecosystem level. Reliable long-
term datasets are needed to overcome the problem of shifting baselines. Monito-
ring method standardisation, data management, archiving and accessibility also 
pose significant challenges. 

Fragmentation is also evident in the governance of offshore sectors, characte-
rised by a siloed approach. The free market model has led to governance de-
pendent on the private sector, with limited government coordination. This lack of 
coordination has created a disconnect between overarching strategic objectives 
and detailed, project-level information. As a result, aligning high-level policies 
with the practical realities of project implementation has become a significant 
challenge. Moreover, the introduction of new ideas and findings often leads to the 
creation of additional, isolated workstreams rather than enhancing integration 
within a cohesive framework.

UK - Data usage (policy) and sharing
Regulatory bodies often mandate data sharing with the Marine Data Exchange 
(MDE), managed by The Crown Estate, as part of marine licensing conditions. 
The MDE is a repository for environmental and geophysical data collected 
from offshore renewable energy projects. Developers collect and submit data 
during various phases of the project, including pre-construction, construction, 
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and post-construction, ensuring accuracy and completeness with the help of 
environmental consultants. Data submitted to the MDE includes environmental 
data (e.g., marine mammals, birds, benthic habitats, fish, and water quality) and 
geophysical and metocean data (e.g., seabed surveys, hydrodynamic data, and 
meteorological information). All data delivered to MDE must adhere to the Marine 
Environmental Data and Information Network (MEDIN) Guidelines. Despite efforts 
to standardise data formats for MDE, such as those by The Crown Estate and 
various regulatory bodies, achieving complete standardisation remains challen-
ging. Legacy systems, jurisdictional differences, and technological advancements 
contribute to inconsistencies. 

Collaborative initiatives like the Offshore Wind Evidence and Change Programme 
(OWEC) and the Scottish Marine Energy Research (ScotMER) Programme also 
feed into MDE. OWEC funds the Offshore Wind Evidence & Knowledge Hub, which 
provides guidance and support documents next to relevant data and reports 
from the MDE. Next to academic research into effects of offshore wind and grid 
projects, OWEC and ScotMER aim to align monitoring requirements and data 
standards across jurisdictions, promoting a more unified approach to environ-
mental monitoring that will allow important questions to be answered with suffi-
cient confidence to inform robust decision making.
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