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Executive Summary

Introduction

The current global expansion of o shore wind (OW)
energy is reshaping marine space use and governance. As
countries scale up renewable energy to meet climate goals,
the urgency of ensuring coherent and sustainable spatial
planning increases. The Volume 2 of this joint publication
by UNESCO-IOC and UN Global Compact, developed under
the MSPglobal 2.0 project, aims to respond to this challenge
by o ering guidance and practical recommendations
for improving the engagement of the OW in marine
spatial planning (MSP) processes. It builds on Volume 1,
which provided a sector overview, and is based on expert
dialogues, workshops, and international case studies.

This volume is structured around four main sections,
starting with an overview of the MSP process and its
relevance to OW, followed by a summary of key challenges
that hinder the integration of OW in MSP, and nally ending
with overarching and phase speci ¢ recommendations.
Case studies from Asia, Europe and Latin America are
included throughout the document to illustrate the various
dimensions of OW'’s integration into MSP frameworks
worldwide.

Marine spatial planningand o shore
wind

MSP is an integrated, strategic, and participatory process to
managing maritime territories, addressing maritime uses
competing for space, while promoting the ecosystem-
based approach. MSP can serve as both a driver and an
enabler of OW deployment, providing an added value to
the OW development by:

y Aligning OW development with national marine
and energy policies.

y Facilitating cross-sectoral coordination (e.g., with
sheries, shipping, conservation).

y Reducing spatial con icts and uncertainty for
investors.

y Accelerating permitting through pre-identi ed OW
zones and early-stage environmental and social
assessments.

Challenges for engaging the o shore
wind sector in MSP

Despite the many bene tsof MSP, integrating OW into these
processes faces multiple challenges such as the following:

y Governance and institutional framework
misalignment: Di ering mandates and institutional
priorities can lead to fragmented planning and
delays. OW projects often follow shorter, market-
driven cycles, whereas MSP operates on longer,
policy-led timelines.

y Planning and spatial considerations: Limited
high-quality marine data hinders assessment of
cumulative impacts and co-location opportunities.

y Public engagement and social acceptance:
Exclusion of local communities, particularly
Indigenous Peoples and local communities (IPLCs),
can lead to project opposition and legal disputes,
and possible project cancellation.

Recommendations

Overarching recommendations

The report identi es four strategic pillars for improving OW
integration into MSP:

y Spatial and temporal planning: MSP should
facilitate coordinated siting of OW infrastructure,
account for land-sea interactions, and promote
transboundary collaboration.

y Stakeholder engagement: Stakeholder
engagement must be early, continuous, and
adapted to local cultural and political contexts. Tools
such as participatory mapping and public surveys
may increase trust and help identify co-existence
opportunities.

y Environmental considerations: Applying the
mitigation hierarchy and integrating Nature-based
Solutions (NbS) and Nature-Inclusive Design (NID)
from early planning phases can prevent or minimise
harmful environmental impacts.
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y Data sharing and technological innovation:
Data visualisation/exchange platforms advance in
OW technologies require marine planners to stay
up to date and promote data transparency across

Structured around the six phases of the MSP process
presented in the “MSPglobal International Guide on
Marine/Maritime Spatial Planning” (UNESCO-IOC and
European Commission, 2021), this section provides tailored

sectors.

recommendations for each step of the MSP process.

Phase speci ¢ recommendations

MSP Phase Key Recommendations

Conduct a legal and institutional review of marine renewable energy (MRE)
Conduct early stakeholder mapping to identify both relevant and potentially

a ected stakeholders related to the OW sector, as well as their planning needs.
Identify funding opportunities that could arise from leasing and taxation of OW
Design a strategy of participation and a communication plan that includes the

key OW-related stakeholders identi ed in the previous phase.

Anticipate the timeline of the OW process to try and align with the MSP cycle.

Conduct an OW diagnosis, including environmental and social considerations as

Engage in de ning and detailing distinct alternative planning scenarios based on

Use climate and human impact data (including habitat displacement) to assess

Integrate pre-de ned OW zones or priority areas into the marine spatial plan.

Incorporate measures from the mitigation hierarchy throughout the OW lifecycle.

Develop a continuous consultation plan and involve stakeholders in re ning OW

Provide guidance and training on the role of MSP in OW development to OW

Develop community bene t programmes that contribute to raising awareness

Facilitate collaboration between OW developers and government agencies to

align MSP with national energy policies and the development of future strategies.

Focus on outcomes, processes, and context for a comprehensive evaluation of the

y
frameworks early in the MSP process.
1. Setting the scene i
y
sites to MSP.
y
2. Designing the
planning process y
y Incorporate a speci c target for OW as part of MSP.
y
well as interactions with other users.
3. Conducting y
assessments for di erent OW scenarios.
planning y
OW pressures and inform mitigation strategies.
y Share OW project data and statistics in the public domain.
y
} y Explore sectoral synergies (e.g., sheries, tourism, defence).
4. Developing the
marine spatial plan Y
y
allocations.
y
. developers and operation managers.
5. Enabling P P d
implementation of y
the marine spatial and fostering public acceptance within local communities.
lan
= y
y
6. Monitoring, integration of OW into MSP.
evaluatl_on e y Align MSP evaluation with OW monitoring frameworks.
adaptation of the
process & the plan y

(Source: Elaborated by author)

Adopt iterative planning to integrate OW considerations and its evolving
priorities, allowing for continuous re nement and improvement over time.
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This Volume 2 underlines that engaging the o shore
wind sector in MSP requires coordinated governance,
adaptive policy making, informed planning and inclusive
public participation. By drawing from a global array of
practices, this report aims to equip marine planners and
energy experts with good practices needed to navigate
the growing complexity of ocean use, contributing to a
sustainable energy transition.




Foreword

Foreword

The clean energy transitionis essential to meet the targets set
by the Paris Agreement, which aims to limit global warming
to well below 2°C, preferably 1.5°C above pre-industrial
levels. Ocean-based solutions are rapidly expanding, and
o shore wind is becoming a key stakeholder for Marine
Spatial Planning (MSP).

The Intergovernmental Oceanographic Commission (IOC)
of UNESCO has been a leading UN agency to develop
international guidelines and strengthen the capacities of
MSP practitioners from around the world. The UN Global
Compact is the world's largest corporate sustainability
initiative and is focused on accelerating and scaling the
global collective impact of business through accountable
companies and ecosystems that enable change.

Both organizations started working together on Marine
Spatial Planning and O shore Wind in 2021, when the UN
Global Compact led the co-development of the ‘Roadmap
to Integrate Clean O shore Renewable Energy into Climate-
smart Marine Spatial Planning’. This roadmap supports a
more rapid, socially acceptable and just implementation of
0 shore renewable energy in the context of Marine Spatial
Planning.

Vidar Helgesen

Executive Secretary of IOC

As a follow-on from the 2021 report, IOC and the UN
Global Compact partnered once again on the publication
you are now reading. This work is a call to action for MSP
and O shore Wind practitioners to foster meaningful
engagement and support for MSP processes. It charts the
MSP path towards a sustainable ocean economy.

At the core of Volumes 1 and 2 is the challenge of
disseminating the multi-sectoral paradigm of MSP to
all ocean users. Further highlighted is the need for MSP
practitioners to become more familiar with sectoral spatial
characteristics, demands and sustainable practices to
mitigate the impacts on socio-ecological systems.

While Volume 1 serves as a guide to navigate through
O shore Wind concepts, status, practices and interactions
with other maritime sectors, Volume 2 focuses on the key
challenges and good practices to improve the engagement
of the o shore wind sector in MSP. Both documents were
based on desk review as well as consultations with MSP and
O shore Wind experts.

$peslpamty

Sanda Ojiambo

Assistant Secretary-General and
Executive Director of UN Global Compact
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1. Introduction

1. Introduction

1.1 Background and rationale

MSPglobal is a joint initiative by UNESCO's
Intergovernmental  Oceanographic Commission (I0C)
and the European Commission’s Directorate-General for
Maritime A airs and Fisheries (DG MARE). Its mission is
to develop and implement international guidelines on
marine/maritime spatial planning (MSP) as policy tools
for advancing global ocean governance and achieving
the 2030 Agenda, particularly SDG 14.2, which focuses on
sustainably managing and protecting marine and coastal
ecosystems. MSPglobal supports the implementation of
the Joint Roadmap to accelerate MSP processes globally
(MSProadmap), adopted by UNESCO-IOC and DG MARE?®,

During its rst phase (2018-2021), MSPglobal developed an
international guide on MSP (UNESCO-IOC and European
Commission, 2021) and performed two regional pilot
projects in the West Mediterranean and Southeast Paci c.In
itssecond phase, MSPglobal 2.0 (2023-2025) aims to builda
larger, more skilled network of practitionersand stakeholders
to support MSP. This includes the co-development of
tools such as new methodologies, assessments, good
practices, toolboxes, and complementary guidelines. Such
publications have bene ted from the organisation of online
and face-to-face events where MSP practitioners and
stakeholders are invited to share experiences.

In fact, the UNESCO-IOC has played the role of bringing
together the scienti ¢ community, the governmental
decision-making system, and a broader set of stakeholders
and rights-holders to promote sustainable ocean planning
and management, including MSP (UNESCO-IOC and
European Commission, 2021).

MSP requires that marine planners are familiar with the key
characteristics of the socio-ecological system and maritime
sectors that will be planned. The prioritization of o shore
wind (OW) energy development is a rapidly growing trend
around the world, as governments seek to incorporate this
technology into their strategies to meet climate targets
(GWEC, 2021). This OW rush adds additional urgency to
MSP processes, which need to manage potential con icts
between this growing industry and other sectors and local

communities, while also trying to avoid further impacts on
marine ecosystems and biodiversity.

The Volume 2 of this publication is intended for MSP
practitioners and their respective government agencies
which have the mandate to conduct a holistic MSP, as well
astoo shore wind experts that seek to streamline planning
and consenting processes.

1.2 Objectives

In this framework, with the overarching goal to achieve a
better integration of all maritime sectors within the MSP
processes worldwide, MSPglobal aims to develop guidance
on engaging the OW sector in MSP initiatives. This is
especially relevant since OW is often considered a driver for
developing MSP in many countries (Spijkerboer et al.,, 2020).
This aligns with the goal of mitigating potentially harmful
interactions between OW development and the marine
environment.

Building onthispublication'sVolume 1,whichsetthe stage by
providing an overview of the OW sector, the main objective
of Volume 2 is to provide guidelines for MSP practitioners
and governmental planning authorities, as well as o shore
wind experts to enhance the sector’s engagement in MSP
processes based on global good practices. Objectives
include understanding sector-speci ¢ challenges relevant
to MSP, and providing recommendations for each phase of
the MSP process, supported by various case studies.

1.3 Methodology

To develop this publication and achieve the stated
objectives, the MSPglobal team relied on the expertise
of selected professionals that expressed interest in
contributing, coupled with a review of relevant literature.
This publication is the result of three expert dialogues,
one joint workshop and a consultation review process
through online forms, all organised from October 2024 to
February 2025. It also builds upon the proceedings of the
6™ International MSPforum that was held in Bali (Indonesia),
in October 2024.

3. DG MARE: https.//commission.europa.eu/about/departments-and-executive-agencies/maritime-a_airs-and- sheries_en
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2. Marine spatial planning and o shore wind

2.1 Overview of Marine Spatial Planning

De nition and purpose of marine spatial planning

“Marine spatial planning is a public process of analysing and allocating the spatial and temporal distribution of
human activities in marine areas to achieve ecological, economic and social objectives that have been speci ed

through a political process.” (UNESCO-IOC, 2009)

“MSP is a comprehensive and strategic process to analyse and allocate the use of the sea areas to minimise con icts
between human activities and maximise bene ts, while ensuring the resilience of marine ecosystems. It typically
addresses many sectors, their interrelationships and cumulative impacts, and provides for spatial and temporal
measures to steer di erent uses of the sea areas or resources.” (UNESCO-IOC and European Commission, 2021)

The marine spatial planning (MSP) process distinguishes
itself from sectoral policies through a set of guiding
principles on how the process is conducted, how the plan
needs to be developed or what the plan needs to deliver
(Spijkerboer, 2020; UNESCO-IOC, 2009; UNESCO-IOC and
European Commission, 2021). These interrelated principles
also provide an added value to sectors such as o shore
renewable energy, and include:

a) Ecosystem-based: balancing objectives and
maintaining ecosystem-services.

b) Area-based: accounting for the speci city of the
proposed marine area.

c) Integrated: engaging di erent wuses and
organisations across sectors.

d) Participative: involving stakeholders early and
continuously.

e) Strategic: providing a forward-looking perspective.

f) Adaptive: allowing for
innovation.

exibility, learning and

In many countries, MSP is intended to be complementary
to the existing marine management structures and is an
opportunity to integrate terrestrial, coastal and marine
planning. This integrated approach is particularly relevant
for maritime sectors requiring both coastal and marine
infrastructure, such as o shore wind (OW). Several
countries have integrated coastal zone management plans
and marine spatial plans (e.g., Belize, and Trinidad and
Tobago). This coastal-marine systems articulation remains
a challenge, in part because terrestrial planning has a

long-standing history whereas marine planning is rather
recent in most countries. Adding to that challenge is the
international dimension whereby MSP needs to consider
what is happening beyond national borders, requiring
transboundary collaboration (UNESCO-IOC and European
Commission, 2021).

Itis important to note that the legal authority of MSP varies
across jurisdictions, depending on the national planning
and legislative frameworks. In some contexts, marine spatial
plans are legally binding, as seen in Denmark, Portugal,
and South Africa. In others, such as Sweden and Italy, they
serve more as guiding policy documents (UNESCO-IOC and
European Commission, 2021).

Beyond its legal and political dimensions, MSP is
fundamentally a participatory process. It requires involving
key stakeholders from public and private sectors, starting
with an identi cation and mapping process. Considering
good practices for engagement, and respecting privacy
and con dentiality measures, a participation strategy
needs to be developed to ensure inclusive, equitable and
transparent engagement.

Moreover, MSP is an iterative process. A full cycle of MSP
typically spans 4 to 7 years including preparation, planning,
implementation, monitoring, and adaptation phases.
Marine Spatial Plans are not static, they are expected to
evolve through successive cycles informed by new data,
climate conditions and policy goals (UNESCO-IOC, 2009,
2014).
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2.2 Relevance of MSP to the OW sector

MSP is strategic in nature, focusing on broad management
principles and objectives, including the spatial allocation of
activities across multiple maritime sectors. Understanding
the relationship between MSP and marine renewable
energy (MRE) in a particular country requires evaluating
how OW planning is undertaken.

© Aerovista Luchtfotogra e/Shutterstock.com (*)

O shore wind (OW) has in some cases served as a driver for
MSP, as seen in countries like Belgium and the United States
of America (UNESCO-IOC and European Commission, 2021).
Key factors for the successful development of o shore wind
markets include strategy, policy, frameworks, and delivery.
MSP supports o shore wind development by linking
strategic energy goals with practical implementation
through the following mechanisms (Alder and Castafio-
Isaza, 2022):

y Strategy: by aligning marine spatial plans with
national energy objectives.

y Policy: by enabling policies that protect local
interests while supporting 0 shore wind.

y Frameworks: by balancing competing uses and
identifying suitable locations for OW, including co-
location opportunities.

Countriesatdi ering stages of OW development can adopt
di erent approaches: (i) integrating MRE site identi cation
directly into MSP; (ii) developing national strategies and
policies for MRE which are later incorporated into existing
MSP processes; or (iii) in contrast, developing OW in the
absence of MSP,

/|

y Delivery: by facilitating infrastructure planning,
such as for ports, cables, and shipping routes.

Through these functions, MSP acts as a key enabler of
sustainable and coordinated o shore wind deployment
(Alder and Castafio-Isaza, 2022) and can accelerate the
environmental licensing and consenting processes of
o shore wind projects (Vasconcelos et al., 2022).

Strategic alignment and policy integration

MSP contributes to the establishment of clear, forward-
looking plans that attractinvestmentand o er predictability
for users of the maritime territory. As a future-oriented
approach usually situated within established legislative
processes, MSP can o er structured guidelines that improve
clarity around marine space use and making it a more
predictable process, and thus providing greater certainty
for stakeholders (World Bank Group, 2021).
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3. Challenges for engaging the o shore wind
sector in marine spatial planning

Acknowledging marine spatial planning (MSP)’s limitations,
this chapter presents some of the challenges that could be
facedwhiletryingtoarticulate o shorewind (OW) processes
and MSP It addresses issues related to governance, planning
and public engagement as expressed during the dialogues
with MSP practitioners and OW experts organised online by
MSPglobal.

3.1 Governance and institutional
framework

Authorities

One of the key challenges in integrating OW into MSP
is the lack of alignment among ministries, sectors, and
governance levels. Con icting interests —such as between
the sheriessectorando shore wind development— often
result in disputes on strategic priorities, and ultimately over
space. This institutional ambiguity frequently results from
overlapping mandates and fragmented decision-making,
which in turn creates power imbalances, ine ciencies
in implementation, and subsequently project execution
delays.

Moreover, the diverse requirements and expectations of
stakeholders involved in MSP —such as environmental
agencies, marine renewable energy (MRE) experts, and
local authorities— are often poorly coordinated. This lack
of cohesion can lead to con icting demands, regulatory
bottlenecks, and di culties in ensuring a streamlined and
integrated planning process.

Policy coherence and spatial targets

Government targets for climate mitigation and OW
expansion can also create governance challenges when
they are not aligned with MSP’s spatial and environmental
constraints. Ambitious objectives may be set without fully
considering available maritime space or technological
feasibility, leading to unrealistic expectations. This can
place undue pressure on marine planners and energy
stakeholders alike to meet goals that are di  cult to achieve
within existing MSP frameworks.

Moreover, MSP itself may pursue di erent priority
objectives —such as marine conservation or con ict
resolution between users— which do not always align
with OW development plans. Ensuring coherence between
national energy strategies and marine planning processes
is therefore critical for facilitating the e ective integration of
o shore wind into MSP.

Procedural and permitting misalignment

A further challenge lies in the misalignment between MSP
frameworks and OW planning, consenting, and leasing
procedures. These processes often operate on di erent
timelines and are governed by separate authorities, which
complicates regulatory compliance and contributes to
delays. The discrepancy between the long-term vision of
MSP and the relatively shorter development cycles of OW
projects make itdi cult to synchronise planning objectives
with energy deployment milestones.

Bureaucratic ine ciencies and the frequent absence of a
centralized permitting authority hinder progress and create
uncertainty for developers. In addition, a lack of shared
understanding between project promoters and regulatory
bodies regarding permitting procedures further increases
the risk of non-compliance and slows the pace of o shore
wind deployment (IRENA, 2024).

MSP awareness

OW stakeholders often have limited familiarity with
MSP concepts, terminology, and planning phases. This
gap can lead to miscommunication and misalignment
with MSP objectives. Additionally, there is often an
insu cient understanding of MSP requirements —such as
stakeholder engagement procedures and environmental
assessments— which becomes particularly problematic
when OW projects span multiple jurisdictions with di ering
legal and regulatory standards.

3.2 Planning and spatial considerations

Beyond institutional and regulatory challenges, OW
engagement and integration into MSP must address spatial
con icts, data limitations, and technical complexities related
to land—sea interactions and transboundary coordination.
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development of resilient, adaptive planning scenarios
(Bhattacharya et al., 2021; Kaynia, 2019; Rose et al., 2012).

Addressing these spatial and planning challenges can
support better integration of OW within MSP frameworks,
balancing economic, social, and environmental interests
e ectively.

3.3 Public engagement and social
acceptance

Improving engagement in OW requires understanding
how di erent sectors interact with MSP. While some sectors
and stakeholders, such as marine conservation, have
well-established practices for engagement and planning
integration, others —particularly emerging sectors like
MRE— are still building this capacity. Strengthening this
interface through inclusive stakeholder processes can

Case Study

support better alignment between sectoral goals and MSP
(Alder and Castafio-Isaza, 2022).

Another signi cant challenge in OW development is
the exclusion of certain rights-holders and stakeholders,
particularly local or marginalized groups —such as
Indigenous Peoples and local communities (IPLCS)—
from the planning and decision-making process. Limited
opportunities for participation, or an incomplete mapping
of a ected rights-holders and stakeholders can result in
a lack of representation and consideration of the marine
areas’ diverse perspectives. Concerns around social
acceptance are also related to perceived and actual loss
of livelihoods, reduced access to marine areas, impacts
on cultural connections and limited distribution of socio-
economic bene ts (Haggett, 2011). These situations, in
turn, may result in public opposition for OW projects and
delays in implementation. Experiences from Australian and
Colombian Indigenous communities’ interactions with OW
projects are described in Box 2.

Box 2: OW planning and Indigenous communities - Australia and Colombia

Australian and Colombian experiences highlight the complex intersection between OW development and
Indigenous territories, where projects often overlap with areas of cultural, spiritual, and ancestral importance.

Australia’s Aboriginal and Torres Strait Islander Peoples (First Nation People) consider, and value ‘sea Country’ as
a space of profound cultural, spiritual, and ecological signi cance. In Colombia, La Guajira region is home to the
Wayuu Indigenous People, whose territories and livelihoods intersect with many of designated OW project sites.

Despite di ering legal frameworks —Australia's O shore Electricity Infrastructure Act 2021 and its Native
Title Act 1993 as well as Colombia’s constitutional requirement for Free, Prior and Informed Consent (FPIC)—
implementation challenges persist in both contexts.

In Australia, the absence of a formal FPIC requirement has led to growing concerns among Aboriginal and Torres
Strait Islander Peoples, while in Colombia, FPIC processes have been undermined by limited State presence,
insu cient information, and weak procedural safeguards.

In both countries, asymmetries in legal and technical capacity between communities and developers have
contributed to mistrust, social resistance, and project delays.

To address these issues, Australia has introduced institutional mechanisms such as the First Nations O shore
Wind Working Group and promoted bene t-sharing arrangements, including co-managementand Indigenous
Land Use Agreements (ILUAS).

In contrast, Colombia’s regulatory environment has lacked clarity around bene t-sharing, contributing to limited
progress on community development outcomes.

Both cases underscore the need for early and sustained engagement, culturally appropriate consultation, and
integration of local and Indigenous knowledge (ILK) systems. These insights are highly relevant to MSP, where
inclusive governance, cultural mapping, and recognition of Indigenous marine and territorial governance can
contribute to more equitable, con ict-sensitive, and resilient planning outcomes.

Sources: DCCEEW, 2023; Hamilton Locke 2023; Vega-Araujo et al., 2024
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3.4 Others

While many of the challenges facing the OW sector are
not directly related to MSP nor solvable through planning
processes, they are to be taken in consideration while
planning.

Risk management and security

The development of OW farms present unique security
challenges, particularly in  military-sensitive areas. A
signi cant concern is the potential for submarines and
other vessels to use OW farms as cover and disrupt radar,
posing risks to national security and complicating maritime
defence operations. Geopolitical tensions and risks of
sabotaging critical energy infrastructure can also a ect
0 shore installation. These concerns call for coordination
with national defence authorities to integrate security
consideration into spatial planning.

Technical and operational challenges

With emerging o shore technologies such as oating wind
platforms and substations making their way, marine planners
need to stay informed about their spatial requirements
and potential implications on the marine spatial plan and
siting process. Additionally, supply chain limitations (e.g.,
the availability of dedicated port areas, global raw material
shortages, etc.) can impact project timelines and costs, and
should be integrated in the adaptive planning process.

Economicand nancial challenges

Although MSP does not control project nancing, marine
planners need to be aware of the nancial risks linked
to OW —such as uctuating energy and raw material
prices, evolving regulatory frameworks, and long project
timeline (Pacheco Ramos, 2023). An example of the impact
of government nancing on OW project is the decision
to reduce national subsidies in China as of 2021, after
the country became the world leader in the OW sector
regarding installed capacity (RVO, 2022; Li et al, 2023). It is
also important to note that failure to realise OW projects
may leave designated or reserved marine areas in the MSP
underused.

25






4. Overarching recommendations for engaging the o shore wind sector in marine spatial planning

4. Overarching recommendations for engaging
the o shore wind sector in marine spatial

planning

Literature contains several sources that provide
recommendations for the OW sector, focusing on emerging
markets (World Bank Group, 2021), speci ¢ geographies
such as the Mediterranean Sea (Plan Bleu, 2024) or particular
countries (GWEC India and UK Government, 2023), speci ¢
technologies (IRENA, 2024) or on integration with other
sectors and stakeholders such as marine conservation
(Bailey et al., 2014) and sheries (European Commission:
Executive Agency for Small and Medium-sized Enterprises
etal, 2020).

This chapter aims to consolidate recommendations that
are speci cally relevant to the integration of OW in MSP,
beginning with overarching considerations linked to
spatial and temporal planning, stakeholder engagement,
environment and, nally, data sharing and technology. This
will be complemented in the following chapter by a set of
phase-speci ¢ recommendations.

4.1 Spatial and temporal planning
considerations

Key considerations for planning include spatial
dimensions —such as infrastructure installation, land-sea
interactions, transboundary and cross-border planning— as
well as temporal ones —such as alignment of MSP and OW
cycles. MSP typically focuses on designating suitable areas

Case Study

and corridors for energy installations, while more detailed
planning of how to locate the turbines and electricity
transmission infrastructure within the designated areas is
usually left for the private operators.

Considering the temporal dimension of both MSP and
OW development is important, particularly given the
discrepancies in their respective timeframes. MSP typically
follows a cycle of 4 to 7 years (UNESCO-IOC, 2009), whereas
the technical planning, permitting, and implementation
of OW projects can span 7 to 11 years (Iberdrola, 2025),
with another additional 30 years average for operation
(RenewableUK, 2020). These di ering timelines highlight
the need to account for both slow and rapid processes in
the implementation of marine spatial plans. As such, MSP
is better conceived as an ongoing, adaptive process that
extendsacross planning cycles,incorporating regular follow-
up measures to accommodate dynamic developments
(UNESCO-IOC and European Commission, 2021).

Beyond planning for the sector’s infrastructure, aligning
land and ocean use can contribute to accelerating OW
permitting processes. MSP can play that role, by helping
governments develop guidance on the utilisation of coastal
and ocean space for OW infrastructure (IRENA and GWEC,
2023). The Scottish experience can provide lessons learnt
for coordination between terrestrial and marine planning
systems (Box 3).

Box 3: Coordination between terrestrial and marine planning systems -

Scotland

In order to achieve e ective terrestrial and marine planning coordination —as stipulated in the Marine Acts
and the Town and Country Planning Regulations 2008— Scotland relies on aligning legislative frameworks,
fostering institutional cooperation and integrating planning processes. Mechanisms include liaison between
terrestrial and marine authorities (marine planning partnerships are expected to include local development
planners and authorities), shared evidence bases (facilitating environmental assessments coordination
such as Strategic Environmental Assessment (SEA) and Habitats Regulations Appraisal (HRA), and joint
consultation processes —namely for o shore renewables and coastal infrastructure.
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4.2 Stakeholder engagement
considerations

The process for stakeholder engagement is widely
documented in literature, and speci ¢ actions for MSP
can be explored in Quesada-Silva et al. (2019). Overall,
the process entails identifying key stakeholders (or
stakeholder mapping), de ning when they should be
involved (which phase of the MSP process), and identifying
the best way to engage them (via vertical or horizontal
interactions, through an informative or decision-making
procedure). Itisimportant to tailor the process, the methods
and the communication pathways to individual countries,
societies, and contexts, factoring in cultural sensitivities
and political fragilities. This includes consideration for
Indigenous Peoples and local communities (IPLCs) which
are often greatly a ected by MSP decisions yet under-
represented in engagement processes (UNESCO-IOC and
UNESCO-LINKS, 2024a; 2024b).

In the speci ¢ context of OW development, involving
stakeholders promotes active engagement of local
communities, increases public support, ultimately reducing
consent timing (IRENA and GWEC, 2023). Public opinion
research can be incorporated into MSP to assess potential
community responses before energy developments
begin. Such research can improve economic e ciency
and help avoid costly delays. As ocean space is allocated
for new uses, public sentiment may signi cantly in uence
implementation timelines (Bates, 2017).

Engagement aims to build trust, enhance project
acceptability, support environmental and social
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sustainability, and reduce risks of delays or con ict. Good
practices include initiating engagement early in the
planning phase and maintaining open and continuous
communication throughout the OW project lifecycle in
order to address concerns, incorporate local insights, and
foster a sense of ownership and cooperation. Finally, it
is important to tailor engagement approaches to local
contexts and to adapt communication pathways in
order to reach the right stakeholders and promote active
engagement with local communities (Efthimiou, 2022).
E ective methods —such as appointing shery liaisons,
holding pre-permitting consultations, and adapting project
design based on feedback, as seen in the Pentland Floating
O shore Wind Farm in the UK—demonstrate how inclusive
engagement can improve outcomes and support the
coexistence of OW with other marine users (Efthimiou,
2022), ultimately reducing consent timing (IRENA and
GWEC, 2023). A valuable method applied in stakeholder
engagement for MSP processes, participatory mapping
allows for the integration of stakeholders' knowledge and
practices into the planning and decision-making processes
(for case studies on participatory mapping, please see the
“MSPglobal Data Toolbox: Volume 1 — How to develop
a Spatial Data Infrastructure for Marine Spatial
Planning”).

Other experiences reveal the need to adapt policy
frameworks and to conduct legislative reforms to achieve
a more successful process in the future (such as the case of
France, see Box 4). Evidently, these gains require signi cant
resources, and outcomes from such participatory processes
are not always included in decision-making.

Box 4: Public participation in OW and MSP - France

Over the past decade, France has signi cantly restructured its approach to OW farm planning and MSP,
particularly regarding public participation processes. Initially, planning was marked by a lack of long-term vision,
pre-established projects with public debates often occurring after the selection of project developers, insu  cient
environmental data available during consultations, and the exclusion of local citizens and communities from
OW and energy discussions and decision-making processes. These limitations led to strong criticism from local
stakeholders, highlighting the need for greater transparency and inclusion to enhance public participation.

In response, several legislative reforms occurred — most notably the 2018 ESSOC Law (‘Etat au service d’une
société de con ance’), the 2020 ASAP Law (‘Accélération et de simpli cation de l'action publique’) and the 2023
APER Law (‘Accélération de la production dénergies renouvelables’) — and allowed a shift in the timing of public
consultations to occur before the selection of OW developers as well as enabled organising joint OW and
MSP public debates at the regional maritime facade level. Additionally, CEREMA — a public environmental
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institution— established a participatory online mapping tool to facilitate interactive and data driven public
engagement to co-develop scenarios based on real life constraints.

These measures have improved early-stage engagement and fostered dialogue among diverse stakeholders.
However, despite these advances, some challenges remain as participatory processes require substantial
resources, and outputsare notalwaysre ectedinthe naldecisions. Moreover, the regional focus of consultations
continues to fall short of local expectations, especially in the Mediterranean, where the absence of community-
level deliberative spaces still limits the social acceptability of OW farm projects.

Source: MSP-GREEN, 2024
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4.3 Environmental considerations

As with any large-scale infrastructure, OW development can
have adverse e ects on local ecosystems and biodiversity.
While e orts to restore ecosystems are increasing, they
continue to face signi cant challenges, particularly
due to complex environmental conditions. Therefore,
prioritizing prevention of impacts is key, and this is where
MSP can play a particularly relevant role when exploring
pathways to integrate sensitivity mapping and Strategic
Environmental Assessment (SEA) (UNESCO-IOC and
European Commission, 2025; World Bank Group, 2024). For
more detailed information on SEA and MSP, please see the
“MSPglobal International Guide on Marine/Maritime

Spatial Planning: Volume 2 — Biodiversity Inclusive
Principle).

Although complete avoidance of impacts is the preferred
outcome, it is often not feasible in practice. In such cases,
applying a mitigation hierarchy —a widely used framework
to inform environmental conservation decisions— can be
applied during di erent stages of the OW development
cycle, from planning to decommissioning, providing a
structured approach to guide decision-making (WREN,
2023) (Table 1).










4. Overarching recommendations for engaging the o shore wind sector in marine spatial planning

© Remy Dubas/Ecocean. Biohuts

4.4 Data sharing and technological
innovation considerations

Continuous research and innovation are essential to address
current and emerging operational challenges. Optimizing
OW turbines technologies for speci ¢ site conditions helps
maximize energy output and e ciency, enhance grid
connectivity and reduce the need for extensive seabed
infrastructure  —ultimately  reducing environmental
impacts. Marine planners need to remain informed with
technological advancements, integrating their implications
into spatial plans.

Technological advancements such as digital twin
technology’o erpromising opportunitiesforcostreduction
during maintenance. By creating virtual replicas of OW
farm assets —and other types of marine infrastructure—
operators can monitor performance in real-time, predicting
potential failures, and optimizing maintenance schedules.
This contributes to greater operational e ciency and
reduced downtime (Majidi Nezhad et al., 2024).

Given that the collection of baseline data for OW may
take over two years —a process that should be factored
in planning timescales— e ective planning will require
data sharing and coordination across various sectors,
but also across the OW supply chain (World Bank Group,
2021). Marine planners can bene t from this data for the
coordination of the di erent maritime activities, using it to
advance knowledge and improve operational e ciency.

Mandatory data-sharing mechanisms can also help lling
data gaps. For example, the UK's Marine Data Exchange
(MDE)® platform was established by the Crown Estate to
facilitate data sharing in the UK. In fact, UK developers are
obliged to provide all survey data to the Crown Estate,
which will later be integrated into the MDE (The Crown
Estate, 2022).

7. Digital twin technology refers to the creation of a virtual, real-time simulation of marine environments that replicates physical

ocean systems.

8. Marine Data Exchange (MDE): https.//www.marinedataexchange.co.uk/
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5. Speci ¢ recommendations per phase of the
marine spatial planning process

The “MSPglobal International Guide on Marine/
Maritime Spatial Planning” (UNESCO-IOC and European
Commission, 2021) proposes six phases to organise the
MSP process, which are:

Setting the scene

Designing the planning process
Conducting assessments for planning
Developing the marine spatial plan

Enabling implementation of the marine spatial plan

o 0 M W N BB

Monitoring, evaluation, and adaptation of the
process and the marine spatial plan

This chapter also re ects the results of the dialogues with
and between marine spatial planning (MSP) practitioners
and o shore wind (OW) experts. Recommendations were
integrated within the six phases to the best extent possible.
Knowing that countries can be in varying MSP development
situations when planning for OW, these recommendations
would need to be adjusted accordingly.

5.1 Phase 1 —Setting the scene

Key tasks for setting the scene (Phase 1):
Create an MSP working group.
Identify existing legal and institutional
frameworks to develop MSP.
Identify stakeholders and rights-holders,
their customary systems of governance,
and their planning needs.
Identify sources of funding for MSP.
De ne an institutional framework for
MSP.

Source: UNESCO-I0OC and European Commission, 2021

a)

c)

Conduct a legal and institutional review of
marine renewable energy (MRE) frameworks
early in the MSP process. This includes relevant
OW legislation, safeguards, and performance
standards that must be adhered to throughout
the planning process, thus allowing better
understanding and alignment of policies, planning
cycles and consenting processes. Identify. See
Box 6 for example of alignment between MSP and
OW policies.

Conduct early stakeholder mapping to
identify both relevant and potentially a ected
stakeholders related to the OW sector, as
well as their planning needs. This includes OW
managers, developers as well as Indigenous Peoples
and local communities (IPLCs).

Identify funding opportunities that could arise
from leasing and taxation of OW sites to MSP.
This includes leasing part of the seabed, staging
and pre-assembly area and create a rental income
from the lease, that can support the development
and implementation of marine spatial plans,
including management measures related to coastal
restoration, environmental hazard prevention,
infrastructure improvements- green ports, marine
data funds.
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5.2 Phase 2 —Designing the planning process

Key tasks for designing the planning
process (Phase 2):

Source: UNESCO-IOC and European Commission, 2021

Establish a technical MSP team and

de neitswork plan.

Develop a strategy of participation and a
communication plan.

De ne the planning boundaries and
time frame for implementing the plan.
De ne principles, vision, goals and
objectives.

a) Design a strategy of participation and a

communication plan that includes the key OW-
related stakeholders identi ed in the previous
phase. This includes early participation of energy
authorities, OW experts and developers, as well as
IPLCs and NGOs active in community engagement.
It is also important to recognize local governance
structures and adapt engagement methods to
prioritize inclusivity and accessibility. Continuous
engagement and consultation can help build
consensus and acceptance for the marine spatial

b)

plan. For that, stakeholders need to be informed
via accessible communication pathways, while
engagement techniques need to be tailored to
reach di erent groups and remote communities.
Stakeholder engagement is also critical to
complement ndings and |l data gaps through
methods such as surveys and interviews.

Anticipate the timeline of the OW process to
try and align with the MSP cycle. This includes
understanding the current status and trends of
OW development, upcoming leasing rounds and
construction plans.

Incorporate a speci ¢ target for OW as part
of MSP. This includes clarifying OW development
objectives and priorities (e.g, decarbonization,
energy security, economic strategies, etc.) as well
as promote coexistence between OW and other
marine sectors as an objective (namely sheries,
shipping and navigation, marine conservation) to
encourage investments and help the OW sector
achieve a balance.
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5.3 Phase 3 —Conducting assessments for
planning

Key tasks for conducting assessments for
planning (Phase 3):
De nethedi erent planning scales.
Identify existing conditions to map and
diagnose environmental, socio-cultural
and economic parameters, as well as
con icts and compatibilities.
Analyse future conditions and trends,
de ne alternative scenarios as well as
assess trade-o s to select the preferred
scenario.
Develop a public information system.

Source: UNESCO-IOC and European Commission, 2021

a) Conduct an OW diagnosis, including environ-
mental and social considerations as well as
interactions with other users. Seasonality must
be considered in data collection and visualization
to ensure accurate decision-making for OW site
selection and scheduling. Participatory mapping,
embracing Indigenous and local knowledge (ILK)
and ensuring gender representation can provide

relevant data and information that are not easily
available. See Box 7 for examples of initiatives and
tools for an MSP process well-informed by OW. For
more detailed information of OW technical and
spatial needs, as well as impacts and interactions
please see “Volume 1 — Sector Overview”).

For OW suitability:

y

Collect area-based information on wind conditions,
water depth, seabed characteristics and distance to
shore.

For environmental conditions:

y

y

Collect seasonally informed data such as species
migration, dynamic ecological patterns and weather
events.

Recognise prede ned marine protected areas
(MPAs) and OECMs,

Assess environmental sensitivities to identify areas of
ecological importance.

Develop robust environmental baselines to
understand natural systems that could be at risk
before OW development begins.
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shing zones as well as tradition, religion, culture and leisure components, and explored the potential impacts
of o shore wind development on each of them, within the three identi ed zones.

The use of spatial and qualitative analysis with social cartography as a participatory methodology helped to
map the complexity of coastal systems and to highlight the symbiosis between land and sea in the construction

of community territories.

Sources: Balbino da Silva, 2024; Gorayeb et al., 2024; IBAMA, 2024
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5.4 Phase 4 —Developing the marine spatial
plan

Key tasks for developing the marine spatial
plan (Phase 4):
De ne management actions and spatial
allocation of uses (zones or priority
areas).
Draft the marine spatial plan and related
documents.
Evaluate the draft marine spatial plan.
Launch a consultation process of the
draft marine spatial plan.
Endorse and approve the marine spatial
plan.

Source: UNESCO-IOC and European Commission, 2021

a)

b)

Integrate pre-de ned OW zones or priority
areas into the marine spatial plan. This includes
applying zoning strategies that avoid culturally and
ecologically sensitive areas as well as MPAs and
Other E ective Area-Based Conservation Measures
(OECMs). See Box 9 for example of suitable and
exclusion zones for OW in marine spatial plans.

Explore sectoral synergies (e.g., sheries,
tourism, defence). This includes using examples
from other jurisdictions to inform balanced
OW integration strategies and di erent zoning
methodologies.
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5.5 Phase 5—Enabling implementation of the tools for understanding the basics of MSP legal
marine spatial plan frameworks, multi-use and co-location principles,

stakeholder engagement, adaptive MSP and climate
scenarios, good practices for collecting data, and
creating simulation scenarios.

Key tasks for implementing the marine
spatial plan (Phase 5):

Establish a regulation to implement the b) Develop community bene t programmes that
plan. contribute to raising awareness and fostering
Raise awareness and establish regular public acceptance within local communities.
dialogues with rights-holders and This includes ocean literacy workshops not only to
stakeholders to follow up and support understand the marine environment but to connect

implementation.

Build capacities for competent
authorities, rights-holders and
stakeholders on the implementation of

it with sustainable blue economy opportunities
that OW can provide. Visual platforms with videos,
interactive maps and games where the community
can get familiar with the OW. Keep the community

the plan. _ ) _
Comply with the marine Spatial plan. |nf0rmed, with small bulletins.
Enforce the marine spatial plan. c) Facilitate  collaboration  between  OW
Source: UNESCO-IOC and European Commission, 2021 developers and government agencies to
_ _ o align MSP with national energy policies
a) Provide guidance and training on the role of and the development of future strategies.
MSPin OW development to OW developersand This  includes  strengthening inter-agency
operations managers. This includes practical MSP coordination to support OW permitting and policy
handbooks and guidelines as well as development development.

of workshops and training sessions that provide
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5.6 Phase 6 —Monitoring, evaluation and
adaptation of the MSP process and the
marine spatial plan

Key tasks for monitoring, evaluation and
adaptation of the process and the plan
(Phase 6):
Evaluate the planning process and
stakeholder engagement.
Evaluate the marine spatial plan and its
relevance.
Evaluate the implementation of the
marine spatial plan.
Evaluate the MSP results and de ne how
toreport it.
Review and revise the marine spatial
plan.

Source: UNESCO-IOC and European Commission, 2021

a) Focus on outcomes, processes, and context for
a comprehensive evaluation of the integration
of OW into MSP. This includes assessing whether
OW objectives have been e ectively reached; if
not, determine whether this results from a lack of

Case Study

c)

adherence, unclear policies, or changing strategic
targets. It is also relevant to identify what OW
changes, either directly, indirectly, or partially, can be
attributed to the MSP. Moreover, context evaluation
is key to maintaining the plan’s relevance, especially
as o shore energy goals and geopolitical dynamics
evolve.

Align MSP evaluation with OW monitoring
frameworks. This includes de ning OW-speci ¢
criteria and robust indicators relevant for MSP, as well
as optimizing the use of existing data gathered.

Adopt iterative planning to integrate OW
considerations and its evolving priorities,
allowing for continuous re nement and
improvement over time. MSP is a living
document that needs to be periodically updated
to re ect the dynamic conditions a ecting the
marine environment and OW markets. Adopting
an adaptive approach helps MSP to stay responsive
to external factors such as changes in marine
conditions, climate change impacts, OW policy shifts
and regulatory changes, as well as OW technological
advancements.

Box 11: Evaluating the performance of MSP principles for OW - The Netherlands

Over the period of 2004—2018, a study examined the performance of MSP in coordinating OW with other
energy uses (round Il and Ill), to understand how the following six key MSP principles are understood within
MSP processes and how they are used in decision making for OW: (1) area-based; (2) integrated; (3) participative;
(4) strategic; (5) adaptive; and (6) ecosystem-based.

The Dutch government utilized several tools in the process, which were adapted with each round and following
new regulatory and legislative framewaorks. For instance, in round I, market parties had the opportunity to apply
for OW permits anywhere in the Dutch EEZ with some exceptions laid down in the Spatial Planning Document
(such as shipping routes, defence areas and safety zones/maintenance areas around existing installations). In
round lll, the government took control of the spatial/temporal development of OW, and permit applications
were only allowed in ‘wind energy areas’ appointed in the National Water Plan.

In round I, permits were assessed using the Integrated Assessment Framework laid down in the Integrated
Management Plan for the North Sea, which required developers to provide information on environmental
impacts and impacts on other users in the North Sea, whereas in round lll permits for speci ¢ plotswere issued on
the basis of the O shore Wind Act (2015)%. Through the ‘plot decision instrument’ the government determines
the coordinates of plots within ‘wind energy areas’ and include provisions to reduce environmental impact and
coordination with other users (such as distance to cables and pipelines, turbine colours, allowed construction
periods, as well as minimum height and capacity of turbines).

25. O shore wind Act: https://wetten.overheid.nl/BWBR0036752/2021-11-11/0
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6. Conclusions

6. Conclusions

The engagement and integration of o shore wind (OW)
into marine spatial planning (MSP) represents both a
strategic opportunity and a complex governance challenge.
As demands for renewable energy intensify, countries are
increasingly turning to MSP to provide structured, inclusive,
and evidence-based approaches for allocating marine
space to OW (and other uses). This Volume 2 presents
recommendations that support such integration, drawing
on global good practices and practical experiences from
diverse planning systems.

MSP can serve as a key enabling framework for OW
development by aligning sectoral policies, identifying
suitable areas, coordinating land-sea infrastructure,
and enhancing environmental and social safeguards. It
also highlights MSP’s added value in favouring public
acceptance and promoting equitable participation,
particularly among marginalized and Indigenous Peoples
and local communities.

Nonetheless, the publication also underscores persistent
challenges. These include governance and permitting
misalignments, spatial con icts, data limitations and social
opposition. MSP alone cannot resolve all issues, but it
can provide a platform to align processes, timelines, and
interests across ocean sectors.

To address these challenges, the volume proposes a set of
overarching and phase-speci ¢ recommendations tailored
tothe six phases of the MSP process. These include early legal
and stakeholder mapping, coordination of terrestrial and
marine planning policies, conduction of socio-ecological
assessments, application of mitigation hierarchies, and
the development of monitoring indicators tailored to OW.
The guidance also emphasizes the importance of adaptive
planning cycles, technology-informed decision-making,
and transparent data-sharing mechanisms.

A set of case studies from around the world are presented
and demonstrates that no single model applies across all
contexts. Rather, integrating OW in MSP requires a exible,
context-sensitive approach that can adapt to the country’s
OW development stage, its national priorities, governance
frameworks, marine ecosystem characteristics, and
stakeholder dynamics.

As maritime territories under national jurisdictions become
increasingly contested and multifunctional, the strategic
use of MSP can foster more coordinated, inclusive, and
sustainable OW development. This volume provides a
step forward in supporting that vision, o ering a practical
reference for MSP practitioners, OW developers, and
decision-makers working to balance renewable energy
expansion with ocean sustainability.
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