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Foreword

A recent Natural England publication highlights how the historic environment should be
considered within nature recovery projects, moving towards closer integration (Natural
England, 2023). The converse, considering how to manage heritage projects in the context
of natural capital priorities, is yet to be explored. The purpose of this project is to address
that gap in marine and coastal environments.

Heritage assets in marine and coastal environments encompass a wide range of physical
features, both designated and undesignated, at a range of scales from individual artefacts
to landscapes, including:

e wrecks, wreckage and debris from historic ships and aircraft;

e historic built structures such as harbour walls, military infrastructure, piers, sea forts,
and other buildings;

e prehistoric land surfaces, palaeo-channels and deposits; and

¢ historic changes to the environment caused by past human interventions and
practices — both intended and unintended.

Heritage assets form part of the coastal and marine environment and support natural
processes. Consequently, heritage assets contribute to natural capital and give rise to
ecosystem services. This is in addition to their role in culture and heritage capital, giving
rise to a further range of public values.

This project sets out a foundation for better understanding how heritage assets can be
managed to increase their contribution to natural capital without unduly compromising their
historical character and cultural significance.

The project was part of the Marine Natural Capital Ecosystem Assessment (MNCEA)
programme. It was led by Natural England in collaboration with Historic England.

Natural England commission a range of reports from external contractors to provide
evidence and advice to assist us in delivering our duties. The views in this report are those
of the authors and do not necessarily represent those of Natural England.
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Executive summary

This report explores how marine and coastal heritage assets can enhance the delivery of
natural capital benefits while maintaining their historic significance. The aim of this work is
to provide a foundation for better understanding of how to increase the significant, but
often overlooked, co-benefits between heritage assets and natural capital priorities,
contributing to more holistic and sustainable outcomes.

This work was commissioned by Natural England and prepared by JBA Consulting, it
forms part of the Marine Natural Capital Ecosystem Assessment (MNCEA) programme,
which seeks to integrate ecological, societal, and economic data for marine decision-
making.

Background and objectives

The UK’s natural environment is under increasing pressure from climate change and sea
level rise. These changes are negatively affecting natural capital assets and the benefits
they provide to people and nature. While the overlap between cultural heritage and
ecosystem services is acknowledged, no statutory requirement ensures heritage assets
are managed within natural capital frameworks. This report addresses how to secure co-
benefits, ie enhancing biodiversity and ecosystem service delivery without compromising
heritage value.

The project objectives were to:

1. Conduct a rapid literature review on applying natural capital approaches to marine
heritage assets.

2. ldentify methods for managing these assets to enhance co-benefits.

3. Develop recommendations for improved management strategies to increase co-
benefits.

Key findings

Marine and coastal heritage assets contribute to natural capital by providing and protecting
habitats which provide a range of ecosystem services. Examples include:

e Shipwrecks acting as artificial reefs that enhance marine biodiversity.

e Historic harbours and ports fostering marine life on historic masonry walls.

e Submerged landscapes contributing to carbon sequestration and biodiversity.

e Exclusion zones around designated wrecks in effect serving as Marine Protected
Areas.
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Management approaches for co-benefits

To increase co-benefits, the report highlights:

e Bioprotection: allowing marine growth to stabilise heritage structures.

e Nature-Based Solutions: eco-engineering to protect and enhance heritage assets to
provide increased ecosystem services.

e Integrated assessments: developing interdisciplinary methods to evaluate heritage
and ecological value.

e Adaptive release: recognising the evolving significance of assets and managing
them accordingly towards co-benefits.

e Exclusion zones: protected underwater heritage assets already delivering co-
benefits through the protection they provide to biodiversity.

Recommendations

The recommendations from this report have been broken down into the following three
categories:

Evidence and Natural Capital Integration: Expand research on holistic
management approaches, developing interdisciplinary assessment methodologies, and
identifying trial projects. Collaborate on valuation methodologies and strengthen the
evidence base for integrating heritage into natural capital assessments.

Policy and Guidance: Good practice guidance should be developed to outline how
heritage assets can be managed for co-benefits. This includes recommendations on
nature-based solutions and adaptive management approaches.

Training and Engagement: Training programmes should be developed to equip
heritage and ecological practitioners with interdisciplinary skills, ensuring that natural
capital approaches are embedded within conservation strategies, whilst at the same time
raising awareness and public engagement.

Conclusions

Marine and coastal heritage assets provide both cultural and ecological value. By
integrating management strategies, fostering collaboration, and embedding heritage into
natural capital frameworks, co-benefits can be maximised, and where appropriate valued,
ensuring conservation supports both historical and environmental resilience.
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Introduction

This report considers how marine and coastal heritage assets can be managed to
increase their delivery of natural capital benefits without unduly compromising their historic
character and significance. The aim of this work is to provide a foundation for better
understanding how to increase co-benefits between heritage assets and natural capital
priorities, contributing to more holistic and sustainable outcomes.

Our cultural heritage is an inseparable part of nature (Natural England 2023), with the joint
statement between Natural England, Historic England, and the National Lottery Heritage
Fund acknowledging that heritage management practices can play a crucial role in
nature’s recovery (2024). As such, our definition of the ecosystem services arising from
heritage assets is multifaceted. In addition to the provision of beneficial cultural services
which can be apportioned to cultural heritage, marine and coastal heritage assets often
support biodiversity, resulting in the delivery of ecosystem services associated with nature.
It is within this context that this report explores how to manage marine and coastal
heritage assets to maximise co-benefits including for natural capital and ecosystem
services.

This report has been prepared by JBA Consulting on behalf of Natural England and has
been delivered as part of the marine Natural Capital Ecosystem Assessment (NNCEA)
programme, which is part of the broader Natural Capital and Ecosystem Assessment
Programme (NCEA). The mNCEA is Defra’s flagship 3-year research and development
programme that is aiming to provide a robust evidence base, suite of tools and a
framework where ecological, societal, and economic information is brought together in a
holistic way, improving our understanding and helping us make better decisions about the
marine environment.

Background context and rationale

The ‘State of Natural Capital 2024’ report by Natural England highlights the precarious
state of nature in the UK, emphasising that society has historically taken nature for granted
(Lusardi and others, 2024). This oversight has left us less equipped to manage the
challenges of climate change and other environmental crises. In response, the ‘State of
Natural Capital’ report calls for natural capital to be placed at the heart of decision-making
processes, ensuring a more sustainable and resilient future.

This initiative aligns with the goals set out in the government’s 25 Year Environment Plan
(Defra, 2018), the recently published Environmental Improvement Plan (Defra, 2023), and
Natural England’s vision for a ‘“Thriving Nature for people and planet’ (CL:AIRE, 2023).
The recent DCMS report titled ‘Embedding a Culture and Heritage Capital Approach’
highlights the overlap between the historic environment and natural capital, stating that
“heritage assets can also be natural capital assets providing ecosystem services” (2024a).
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Despite the recognised overlap between heritage assets and natural capital, there is
currently no statutory requirement for heritage assets to be managed with natural capital in
mind.

Against this backdrop there is an increasing body of work that is seeking to understand
and define how the historic environment can be equitably integrated into these emerging
frameworks. As identified by Fluck and Holyoak in their 2017 publication ‘Natural Capital,
Ecosystem Services and the Historic Environment’, the historic environment has significant
yet often overlooked potential to contribute to sustainability and resilience.

Examples of this body of work include the Culture and Heritage Capital (CHC) programme
led by DCMS (2024b), which is developing a formal approach to valuing culture and
heritage capital. Historic England’s recent research report has reviewed the contributions
of designated heritage assets to biodiversity and natural capital (2024). Similarly, Natural
England's 2023 guidance, ‘Nature Recovery and the Historic Environment’, highlights how
the historic environment should be integrated into nature recovery projects.

Within this context the rationale behind this project has been to address this question from
a different perspective, considering how to manage heritage sites in the context of natural
capital priorities in marine and coastal environments for co-benefits.

Aim and objectives

The overarching aim of this project is to explore how to improve the integration of natural
capital and heritage objectives in terms of management of heritage assets for co-benefits.

The objectives of the project are:

1. To conduct a rapid evidence review of available literature and initiatives relevant to
applying natural capital / ecosystem services approaches to marine and coastal
heritage assets.

2. To outline methods through which marine and coastal heritage assets could be
managed to secure co-benefits for natural capital.

3. To develop recommendations on managing marine and coastal heritage assets to
increase co-benefits.

Scope and approach

The scope of this project has been to consider specifically the natural capital and
ecosystem service benefits arising from heritage assets beyond purely cultural services,
focusing on their associated nature. For example, the cultural services represented by
recreational divers photographing marine life on a shipwreck have been considered within
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scope of this project, while the services arising from a wreck exclusively as cultural
heritage have been considered out of scope.

Equally, the focus of this project has not been the generation of an exhaustive list of
citations, but rather placing emphasis on the qualitative contributions of the material
considered. It is recognised that this approach has limitations regarding the breadth of the
material covered in this report, which is discussed below within the methodology.

It is also important to clarify that the assessment of policy is not a primary focus of this
report. While policy is briefly discussed when it is present in the literature, detailed
assessments of its efficacy, and impact on decision-making is not included. Although it is
recognised that the management of heritage assets to increase co-benefits is interlinked to
the current policy framework, this report does not examine policy in detail. Rather, this
report prioritises defining actionable management strategies, grounding them in evidence,
and identifying opportunities for integration within natural capital priorities.

To achieve the aims and objectives of this project, a targeted rapid research review and
analysis were undertaken. The scope of the review included literature, case studies, and
initiatives from public sector organisations, research institutions, and non-profit
organisations. Although the focus of the report is on England, the scope of the research
was not limited to any geographical area, focusing on capturing applicable sources which
may provide a basis for further work and recommendations.

In October 2024 a workshop was held with key stakeholders to inform the review of
available literature and initiatives. Additionally, a survey was distributed to a wider group of
stakeholders to further inform the literature review and provide an opportunity for wider
perspectives to be articulated and captured within the project. Subsequently, a second
workshop was held with key stakeholders in January 2025 to help co-design the initial
recommendations from the project.

For the purposes of this project, ‘marine and coastal heritage assets’ were defined using
Historic England’s categories of coastal, marine, and maritime heritage, which include:

e Ports and harbours

e Seaside resorts

e Marine archaeology

e Submerged landscapes

Terrestrial examples were also considered where the methodologies employed were
deemed applicable to a marine and coastal environment.

Technical manuals and generic guidance were scoped in, providing context directly
relevant for understanding natural capital or heritage management. Practical toolkits,
frameworks, or guidance documents informed by recent research or proposing innovative
management approaches were also considered where applicable as outlined below.
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Approach and report structure

The approach taken in structuring this report has been largely driven by a desire to outline
a set of actionable insights and recommendations regarding the management of marine
and coastal heritage assets for co-benefits. However, an early theme that emerged from
workshop one and the online survey was the extent to which stakeholders felt that one of
the key limitations in delivering increased co-benefits was a lack of communication and
integration between disciplines, despite an overwhelming desire for more collaborative
working.

Therefore, a top-down approach has been taken in the structure of this report, seeking to
outline the interdisciplinary framework within which this work is situated, alongside a
holistic approach to the evidence base surrounding co-benefits. It is intended that by
taking a proactive approach in addressing this limitation, greater collaboration will be
facilitated. Moreover, it is hoped that the resulting recommendations are actionable and
thought provoking to the wide range of individuals and organisations who engage with this
work.

The remainder of the report is structured as follows:

Key definitions and concepts

The report begins with an explanation of several key definitions and concepts. Specifically,
co-benefits are defined as a central concept that runs through this report. The concept of
natural capital and ecosystem services is described, alongside how we define heritage
assets in a marine and coastal environment. The concept of significance within the historic
environment is examined, which is crucial in articulating what we value about heritage
assets within a decision-making context in the UK, alongside how heritage assets are also
natural capital assets. Nature-based solutions are also defined as part of the suite of tools
available for increasing co-benefits.

Methodology

The methodology applied to identify and review the literature relevant to this study is
described. A description is also provided for the stakeholder engagement undertaken to
identify further literature and capture inputs from key parties working in the fields of marine
and coastal heritage and natural capital. A brief description of the project limitations is also
provided.

Workshop and survey results

The results of the online workshops and survey are outlined. Specifically, the key
challenges and barriers, alongside opportunities, for increasing co-benefits as defined by
the stakeholders are reviewed and summarised.
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Ecosystem services provided by marine and coastal heritage assets

This section of the report presents evidence of the ecosystem services provided by the
natural assets associated with marine and coastal heritage, primarily highlighting how
these heritage assets function as habitats. This evidence forms the foundation for
articulating the co-benefits between heritage sites and natural capital.

Identification of co-benefits

Specific examples of projects, initiatives, and research are outlined which offer
management approaches, in theory or in practice, which increase the co-benefits between
heritage assets and natural capital priorities. These are discussed in terms of conservation
and management approaches, and statutory designations.

Conclusions and recommendations

The report concludes by presenting recommendations, which have been categorised in
terms of evidence and natural capital integration; training and engagement; policy and
guidance. These recommendations highlight how increased co-benefits between marine
and coastal heritage assets and natural capital priorities could be facilitated.

Key definitions and concepts

This section defines and contextualises the key concepts of natural capital and ecosystem
services, heritage assets and nature-based solutions, recognising the wide-ranging
technical disciplines of readers to whom this report may be relevant.

Defining co-benefits

In the context of this report, co-benefits are defined as benefits which provide value to
heritage and biodiversity, recognising that both constitute nature in its broadest sense.
This report seeks to identify management strategies and approaches that result in a
positive effect for both disciplines. Specifically, those strategies that do not unduly
compromise the historic character and significance of heritage assets, but which use
biodiversity and natural processes as a means of protecting and enhancing their value
(Coombes and Viles, 2021; Lin and others, 2023). In this sense the identification of co-
benefits encourages a holistic management approach towards more sustainable outcomes
(Richards and others, 2020; Garcia and Mynott, 2024).

Nature-based solutions (NbS) are a means by which to achieve co-benefits for nature.
They are defined by the International Union for Conservation of Nature (IUCN) as “actions
to protect, sustainably manage and restore natural and modified ecosystems in ways that
address societal challenges effectively and adaptively, to provide both human well-being
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and biodiversity benefits”. (IUCN, 2020). For heritage assets, managing using NbS may
include adapting assets to encourage biodiversity or provide benefits such as flood
protection (Evans and others 2021; Bridges and others, 2022).

Natural capital and ecosystem services

Natural capital is defined by the Natural Capital Committee as “the elements of nature that
directly or indirectly produce value for people, including ecosystems, species, freshwater,
land, minerals, air and oceans, as well as natural processes and functions.” (Lusardi and
others, 2020). In essence, natural capital describes those elements of the natural
environment that provide benefit to people (Lusardi and others, 2024). Natural capital is
similarly an economic concept, considering nature as a stock of assets, which provides us
with a means to measure and value the contribution of nature to people through the
benefits it provides (Lusardi and others, 2024).

Nature is considered in its broadest sense, encompassing our natural landscapes,
geology, historic environment and cultural connections alongside biodiversity (habitats and
species), as considered in the joint statement between Natural England, Historic England,
and the National Lottery Heritage Fund (2024).

A natural capital approach looks to understand how ecosystem assets (also known as
natural capital assets) provide ecosystem services which subsequently provide benefits,
and value, to people (Figure 1).

Ecosystem assets and services are defined as follows:

Ecosystem asset: “the stock of nature which provides ecosystem services and benefits to
people” (Lusardi and others, 2020). Within a natural capital approach, natural assets are
often classified by broad habitat types including farmland, urban areas and marine and
coastal habitats, amongst others.

In this report we focus on the marine and coastal environment, specifically focussing on
the benefits arising from heritage assets present in these environments for example the
habitat provided, and subsequent ecosystem services derived from the heritage asset.

Ecosystem service: “the components of nature that are directly enjoyed, consumed, or
used in order to maintain or enhance human well-being” (Lusardi and others, 2020).
Specifically, increasing biodiversity increases resilience of these benefits (Lusardi and
others, 2024).
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Value

Benefits from nature

Ecosystem assets

Quantity | OQuality | Location

Figure 1: Natural England natural capital logic chain (Lusardi and others, 2024; ©
Natural England 2026. This figure is published under the Open Government Licence
v3.0 for public sector information. If reproducing this figure for whatever reason
please use the copyright acknowledgement provided)

Ecosystem services are broken down into the following five categories (Defra, 2024).

¢ Provisioning (tangible things obtained from ecosystems that supply products):
Food, Timber, Water supply and Fish

e Abiotic (material flows not dependent on ecosystems but provided by nature):
Renewable energy

e Regulating (ecological processes that regulate and reduce negative effects): Air
pollutant removal, Carbon reduction, Flood regulation, Noise reduction and
Temperature regulation

e Cultural (non-material benefits of environmental settings through interaction with
nature): Recreation, Physical health, Mental health, Volunteering and Education

e Aggregate and bundled services: Amenity, Biodiversity, Soil, Water quality,
Landscape and Non-use values.

As discussed in the introduction, this project specifically considers the ecosystem services
arising from nature associated with heritage assets; cultural services arising from the
cultural heritage of the assets are not considered.
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Marine and coastal heritage assets

The historic environment includes all aspects of the environment resulting from the
interaction between people and places through time, including all surviving physical
remains of past human activity, whether visible, buried or submerged. Those elements of
the historic environment — buildings, monuments, sites or landscapes — that have been
positively identified as holding a degree of significance meriting consideration are called
‘heritage assets’ (UK Marine Policy Statement, 2011). It is within this context that heritage
assets are discussed within this report. Significance is the value of a heritage asset to this
and future generations because of its heritage interest and is expressed in terms of four
key heritage interests This interest may be archaeological, architectural, historic or artistic
(UK Marine Policy Statement, 2011). Heritage assets can be both designated (ie protected
by law) and non-designated.

Designated assets are those which have been recognised as being of sufficient
significance to be given formal status protected by law and/or policy. Designated assets
can range from trace physical remains to entire landscapes and everything in between
(NPPF, 2024). The list of designated heritage assets encompasses:

e World Heritage Sites

e Scheduled Monuments

e Listed Buildings

e Protected Wreck Sites

e Registered Park and Gardens
e Registered Battlefields

e Conservation Areas

Non-designated assets are those which have heritage significance (as identified by plan-
making bodies) that do not meet the criteria for designation but are of sufficient
significance to merit consideration in planning decisions (MHCLG, 2019). Non-designated
assets include buildings, monuments, sites, places, areas or landscapes.

For the purposes of this project, ‘marine and coastal heritage assets’ were defined using
Historic England’s categories of coastal, marine, and maritime heritage (Historic England,
n.d.), which include:

e Ports and harbours

e Seaside resorts

e Marine archaeology

e Submerged landscapes
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Heritage assets as natural capital assets

Natural capital and ecosystem services approaches are playing an increasingly important
role in shaping land management plans and research strategies. This study considers the
natural capital benefits associated with heritage assets, therefore it is important to
contextualise this relationship.

A recent study conducted by Historic England (Jeffreys and others, 2024), found regular
and strong connections between heritage and biodiversity; biodiversity often reflects the
history of an area and is thus intrinsically linked to its heritage. As will be outlined within
this report, heritage structures such as sea walls and wreck sites can contribute to
biodiversity. Examples include barnacles or mosses nested within historic sea walls or
sheltered sites for marine species provided by submerged wrecks. Biodiversity can in turn
lead to further natural capital benefits through tourism, such as through driving on historic
wreck sites, or facilitating the use of greenspaces in a terrestrial environment.

Furthermore, heritage assets also provide ecosystem service benefits through wellbeing
services as a result of their associated habitat and biodiversity eg mental health benefits
from enjoying greenspaces or recreational benefits from divers photographing marine life
on submerged wrecks. Heritage assets can also help us to understand the species that
will thrive in certain areas helping to inform restoration (Natural England, 2023). Heritage
similarly has a strong influence on the biodiversity of an area, such as with historic
landscapes and the assets within them which often have aesthetic value and are
protected, encouraging protection of nature and biodiversity (Jeffreys and others, 2024).

When assessing heritage assets in terms of the natural capital, it is also essential to
consider how the natural elements associated with them are valued, recorded, and
measured. Several overarching approaches can help identify the monetary and non-
monetary values associated with marine and coastal heritage assets. The natural capital
and ecosystem service benefits provided by heritage assets can be better understood and
valued through:

e Ecosystem Services Assessments: The process of identifying, quantifying and
valuing the benefits that ecosystems provide to humans. This can help understand
how and what ecosystem services are provided (). Ecosystem Service
Assessments track benefit flows, while natural capital treats ecosystems as lasting
assets (Everard and Waters, 2013).

¢ An example of an ecosystem service assessment is the evaluation of North Devon’s
Biosphere Reserve, which examined services including water purification, soil
fertility, and cultural heritage to guide sustainable development and conservation
efforts (North Devon UNESCO Biosphere Reserve Taw, 2020).

e Ecosystem Services Valuation Database (ESVD): A resource which collects
information on the monetary value associated with ecosystem services (ESVD,
2024).
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e Natural Capital Register and Account Tool (NCRAT): Used to present the value,
quantity and quality of the natural resources present (Environment Agency, 2023).

e Natural Capital Evidence Handbook: An information guide outlining the shared
strategic understanding of the natural environment (Natural England, 2021).

Monetary value can be further understood using and undertaking:

e Habitat Quality Assessments: To better understand and estimate the biodiversity
present. From a heritage perspective assets may act as a habitat which in-turn
improves the biodiversity of a region (Natural England, 2019).

e Market-based evaluations:
e Direct Market Prices: Only applicable if the asset has a market value.

e Contingent Valuation: Asking individuals how much they are willing to pay to
preserve or restore an asset.

e Choice Experiments: Presenting scenarios to individuals involving trade-offs to
determine their preferences (Grilli and others, 2021).

These examples help to identify the natural capital present in a given area, which in turn
provides insight into the ecosystem services offered by historic assets. It is recognised that
this list is not exhaustive, instead providing an overview of several approaches.

Methodology

The project used desk-based research and online surveys to populate a matrix with all
identified research. The purpose of the matrix was to record data collected from the online
research and survey forms in a consistent format and to allow subsequent data, and
thematic analysis. An online survey was also distributed to inform the desk-based rapid
review of the existing literature and research regarding marine heritage, co-benefits and
natural capital.

Initial desk-based review
A desk-based review was undertaken to review the existing literature and resources
available. Key activities included:

e Scoping of organisations likely to have undertaken relevant research

e Website review of scoped organisations

e Review of published and academic papers

An initial review of the websites of scoped organisations identified projects within the
public domain. An online review of research funding databases and research programmes
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identified ongoing research related to marine heritage and co-benefits. Key databases and
websites used included:

e UK Research and Innovation (UKRI) and the funding bodies within it
e Historic England

e Natural England

¢ National Marine heritage Record (NMHR)

e Joint Nature Conservation Committee (JNCC)

e Academic research papers

UKRI review

The initial desk-based research concentrated on reviews of research funding databases.
The UKRI database lists all projects funded by UKRI and its councils, including
organisations such as the Arts and Humanities Research Council (AHRC), Natural
Environment Research Council (NERC), and the Economic and Social Research Council
(ESRC).

Published papers

Published papers were searched using Web of Science. Searching of additional academic
databases including Google Scholar and Scopus was also undertaken.

The search was limited to literature published between 2005-2024 to capture research
gaps, recommendations and the most recent achievements in the field. Research was
filtered by topic (searching across title, author, defined keywords and abstract). This
resulted in 4,420 results of which 4,103 were in the English language and could be filtered
and sorted by relevance.

Search terms

Key search terms were used to refine the review, considering the asset and project types
and keywords. These were:

e Asset types:
o Shipwrecks
Aircraft wrecks
Submerged landscapes
Harbour and wharf structures
Navigational aids (eg lighthouses)
Promontory forts
Salt working sites
Military coastal defences

o O O 0O O O O
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Historic coastal settlements
Shipbuilding yards
Fishing industry sites
Breakwaters

o Coastal defences
e Project types:

o Marine extraction sites

o Submarine cables

o Managed realignment

o Flood and coastal risk management (FCRM)
o Keywords:
Management practices
Nature-based solutions
Conservation
Environment
Co-benefits
Natural capital
Heritage conservation
Artificial reef
Coastal erosion
Habitat creation
Marine Protected Areas (MPAs)
Heritage

o O O ©O

0O O 0 OO 0o O o0 O o o

These terms were derived from the project aims, and the common themes discussed in
workshop one. As survey responses were received, additional keywords were added to
ensure that all key literature was captured by the review. Search terms were used in
combination with one another eg ‘shipwrecks’ and ‘heritage conservation’ or ‘historic
coastal settlements’ and ‘nature-based solutions’.

An initial screening of identified research was undertaken based on research titles and
abstracts to begin to consider their relevance and filter out papers which did not link to the
project aim and objectives. Once assessed, the research list was refined and full text
articles or reports were reviewed to identify common themes, key research gaps and
recommendations.

Workshop one

The workshop was held on 10th October 2024 to engage key stakeholders and to inform
the review of available literature and initiatives. The purpose was to gather insights and
expertise to support the wider co-benefits review.
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The workshop was conducted in a structured format, combining a presentation and an
interactive discussion. Patrick Mayer of JBA Consulting chaired the workshop, which was
facilitated using the online platform Conceptboard. This platform allowed participants to
contribute by typing notes and highlighting key points, which were then drawn upon during
the discussion.

The discussion primarily focused on two core questions:

e What do you consider to be the most significant literature, research, management
strategies, or initiatives that have explored co-benefits for marine and coastal
heritage sites and natural capital priorities?

e Can you identify any challenges or barriers to maximising and securing co-benefits
between marine and coastal heritage assets and natural capital? What measures
could help overcome these challenges or barriers?

Online survey

An online survey was distributed to workshop attendees and a wider group of
stakeholders. The purpose of the online survey was to target specific individuals within
scoped organisations to understand any relevant sources that were not already captured
by the desk-based review.

Survey respondents were asked to share details of which sector they worked within,
defined as the following:

e Regulatory/Governmental Body
e Charity/Member Organisation

e Professional Institute

e Academic and Research

e Museum
e Private/Commercial Sector
e Other

Information such as the respondent’s name, role, or organisation were left as optional
fields, alongside whether or not respondents consented to being contacted following the
survey.

The questions within the survey form were designed to capture key information that could
be directly inputted into the matrix or would inform the focus of the co-benefit report. The
survey forms were structured so that the recipient was invited to identify key sources or
themes that were relevant to the research phase of the project. This took the form of free
text boxes to facilitate a wide range of responses.

The questions posed within the survey were the following:
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e Are you aware of current examples of management strategies and initiatives that
have provided co-benefits to marine and coastal heritage sites and natural capital
priorities?

e If you are involved in the management of heritage assets, or projects/ programmes
that affect heritage assets, have you considered the co-benefits of natural capital
and how? If not, can you identify any examples where a natural capital approach
could have been applied, or what the barriers you encountered were?

e Is there any key literature or guidance documentation that you believe would be
valuable for informing our understanding of how natural capital and ecosystem
services approaches can be applied to marine and coastal heritage sites? If so,
please provide details or references.

e What do you consider to be the current practice and knowledge gaps in managing
heritage assets to benefit natural capital?

e Can you identify any challenges or barriers to maximising and securing co-benefits
between marine and coastal heritage assets and natural capital? What would
overcome these challenges or barriers?

e Are there any additional thoughts or comments you would like to make?

In total there were 20 responses to the survey, with varying degrees of engagement.

Workshop two

The workshop was held on 23rd January 2025, to engage stakeholders in reviewing the
project's findings and gathering insights to inform the development of recommendations.

The workshop was conducted as an interactive seminar, building on the insights gathered
in the previous workshop held on 10th October 2024. The session was led by Patrick
Mayer of JBA Consulting and facilitated via Microsoft Teams. The objectives of the
workshop included sharing the results of the project's evidence review and survey, as well
as presenting and refining the approach for the forthcoming report. Participants were
encouraged to collaborate in co-designing and developing recommendations.

Limitations

The project was conducted between September 2024 and March 2025, and the short
project timeline introduced several limitations:

Time constraints: The short timeline required rapid progression through each project
stage, leaving limited opportunity to address potential gaps or conduct follow-up activities.

Seasonal challenges: The engagement period for the initial workshop and survey
coincided with December and January, during which annual leave and Christmas closures
likely impacted response rates.
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Broader limitations of this review include:

Defining relevant research: Ongoing research with potential relevance to heritage co-
benefits for natural capital may not have been identified where the connections to natural
capital were not explicitly stated. For example, studies identifying ecosystem services
within historic landscapes might have been overlooked if they did not explicitly discuss
heritage sites. Where possible the project team sought to identify these connections
throughout work on the rapid research review.

Survey reliance: The survey approach relied on responses from individual
representatives within organisations. While this minimised duplication and reduced the
burden on staff, it may not fully capture all relevant activities or perspectives within those
organisations. Where possible respondents were also asked to forward the survey onto
other relevant colleagues who were not identified by the project team at the time of the
survey.

Workshop and survey results

In the online survey and workshops participants were asked to provide their insights into
literature, and initiatives regarding the co-benefits of natural capital and heritage assets.
These responses were used to help determine the key themes for the research review,
and co-design the recommendations given at the end of this report.

In the context of the online survey, when respondents were asked if they were aware of
any existing examples of management strategies or initiatives that have provided co-
benefits to marine and coastal heritage sites (and natural capital), over 50% of
respondents answered no. Accordingly, this response highlights the importance of this
report in exploring how co-benefits can be delivered in the marine and coastal
environment. Whilst this may not be representative of the sector as a whole, a significant
number of respondents were responding on behalf of national organisations and bodies or
addressing work funded by them.

Key literature and existing management of marine and
coastal heritage assets

Key research outlined by participants helped inform the research review and identify
research gaps.

When asked to identify any examples where a natural capital approach to management
could have been applied, around 40% of participants were unaware of existing strategies
or initiatives. Several participants also acknowledged that there are few examples of
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management strategies formally adopted to provide co-benefits to marine nature and
coastal heritage sites.

Examples provided where this had been adopted include:

e Historic England North West and North East Rapid Coastal Zone Assessment
projects included comments from Natural England representatives (Eadie 2017).
This was undertaken to check that management proposals for at risk coastal
heritage was not detrimental to nature-based designations.

e The Goodwin Sands and Kent Coast Project

e Heritage, Natural Capital & Ecosystem Services: Case Studies on the Dorset Stour
and Tyne to Tees Marine Area

e Lake District Management Plan for National Park and World Heritage
e The National Trusts Shifting Shores internal policy (National Trust, 2025).

e The TIDE Project — It was mentioned that this includes a Tourism Toolkit for
European Maritime and Underwater Cultural Heritage (TIDE, 2025).

Alongside these, it was recognised that there are several examples of management
strategies that inadvertently provide co-benefits. Here it was suggested that these could
be adopted at coastal heritage sites to achieve joint nature-heritage conservation goals,
however specific examples were not provided.

Challenges and barriers

When asked if involved in the management of heritage assets or projects/programmes that
affect heritage assets, responses were evenly distributed between those who were and
weren’t involved. Where not involved, it was mentioned by one individual that “Most of the
time the aims of things like natural capital are either not relevant or simply overlook the
historic environment”.

The main barriers and knowledge gaps surrounding existing work was also considered.
Respondents to the survey highlighted the necessity for an equal consideration of coastal
and marine assets within the context of natural capital, with a recognition by some that
additional gaps would likely be identified throughout this project. Several respondents also
added that they were unaware of existing methods of best practice.

Key challenges and barriers highlighted:

e Poor evidence base — Recognition that there is a lot of theory, but case studies and
evidence-base can be difficult to find. Data relating to the historic environment is not
always readily available and maintained to make it easily accessible.

e Limited understanding of the benefits and challenges of marine growth on heritage
assets, particularly in the intertidal zone.
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e Limited interdisciplinary work despite a general advocacy for collaborative working
— perceived conflicting objectives.

e Uncertainty regarding identifying assets and which metrics and indicators are
relevant — it was mentioned that these are often co-designed locally with
stakeholders or determined by national or regional evidence and datasets.

e Lack of awareness in applying natural capital approaches to managing heritage
assets.

e Lack of funding to support heritage assets.

Opportunities

The main opportunities within existing research around the co-benefits of heritage sites for
natural capital were explored, with an overarching view that it is important to emphasise
that the historic environment is a finite resource. Opportunities to maximise and secure co-
benefits focused around:

e Creation of guidance literature which provides a range of examples and case-
studies

e Improve opportunities to talk to others dealing with similar issues

e Better understanding of how to apply natural capital in policy making and decision-
making.

Nearly all participants said that interdisciplinary collaboration could be improved across all
disciplines involved in managing heritage assets. Some acknowledged that this has
improved over time and continues to do so but recognised that collaboration is not
consistent enough. Several responses mentioned a lack of standardised information
across disciplines (sometimes resulting in duplication of work).

Ecosystem services provided by marine and
coastal heritage assets

This section aims to identify the ecosystem services that arise from the habitats associated
with marine and coastal heritage assets. This review is not intended to be exhaustive but
seeks to outline illustrative examples that introduce key themes and topics pertinent to the
management of heritage assets for co-benefits.

This report does not attempt to provide a comprehensive review of these habitats but
rather provides an overview their key characteristics, particularly regarding their
associated biodiversity. Accordingly, the aggregated and bundled services and
provisioning services associated with these assets are addressed. Likewise regulating
services are also discussed where applicable. While the cultural services arising from
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these heritage assets is discussed, it is not the express purpose of this report to outline
these cultural services. It should be noted that this discussion does not diminish the
cultural significance of these heritage assets, but rather takes a holistic view,
conceptualising heritage as a part of the environment as outlined by Richards and others
(2020).

The scope of this review has been focused on ‘marine and coastal heritage assets’ as
defined by earlier in the report. Furthermore, offshore energy structures have also been
considered. This is in recognition that although these structures are not traditionally
considered heritage assets, there are ongoing discussions around capturing the cultural
heritage and biodiversity value of these industries as decommissioning activities
commence (National Museums Scotland, 2017; Lemasson and others, 2024).

Marine and coastal heritage assets

Marine archaeology

Predominantly the ecosystem services arising from marine archaeology is associated with
shipwrecks, an asset type that has long been the focus of interdisciplinary research
regarding their associated ecology (Wessex Archaeology, 2008), which has recently
emerged as its own field of study (Meyer-Kaiser and Mires, 2022; Paxton and others,
2024).

Shipwrecks introduce a distinct artificial structure to the seabed, significantly influencing
existing ecosystems regardless of the substrate they settle on, be that coral reefs, rocky
reefs, or soft sediments. The introduction of these structures can create new habitats,
often markedly contrasting with their natural surroundings. This artificial substrate can
support a diverse range of flora and fauna, from microorganisms and sessile invertebrates
(eg sponges, cnidarians, bryozoans) to mobile species such as crustaceans and fish
(Olinger and others, 2019; Paxton and others, 2024).

In sedimentary environments (ie sand and gravel sea floors), shipwrecks provide hard
surfaces, acting as artificial reefs, that facilitate colonisation by organisms typically absent
from these areas (Ross and others, 2015; Balazy and others, 2019). The Volnay wreck in
South-West England (Bolton, 2018) represents an excellent example of this colonisation.
In this instance the Volnay wreck was identified as a habitat for spiny lobsters because of
its structural features, such as boiler tubes and crevices in the body of the wreck. These
provide ideal shelter and breeding grounds for spiny lobsters, creating a safe environment
for juvenile development (Bolton, 2018).

As highlighted by Ross and others, where wrecks mimic hard-bottom habitats they attract
diverse fish species, including reef-associated species like chain dogfish and yellowfin
bass, offering essential refuges, feeding grounds, and spawning sites (2015). Similarly,
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recent acoustic telemetry and tagging in the northeast Atlantic has revealed pollack
aggregations near wrecks during summer, where these structures act as refuges (Gonse
and others, 2024).

As Mires and Meyer-Kaiser highlight, wrecks can also be considered a dynamic habitat,
changing over time during the degradation of a wreck site, as demonstrated by the
Portland wreck in Stellwagen Bank (2023). Structural changes driven by fishing activities
and natural deterioration transforms how the wreck functions as a habitat, altering the
availability of stable surfaces and microhabitats for species like sponges and anemones.
For example, the collapse of the Portland’s freight deck and fantail created new
hydrodynamic conditions, promoting encrusting species such as Molgula sp. over
suspension feeders like Metridium senile, illustrating how the deterioration of a wreck site
fosters ecological shifts and habitat succession (Mires and Meyer-Kaiser, 2023).

Whilst shipwrecks have the potential to become a diverse habitat for a wide range of
species, this discussion would not be complete without a corresponding review of the
potential negative impacts they can have on ecosystems, and the potential detrimental
effect of marine growth on the preservation of marine cultural heritage. While not
considered an issue with historic wrecks, more modern wrecks can damage, or even
eliminate natural habitats, such as sand beds, coral reefs, or vegetated areas, altering the
ecological balance (Paxton and others, 2024). Furthermore, shipwrecks may become
hotspots for invasive species, which can spread to surrounding environments and
outcompete native species (Paxton and others, 2024). However, this is not always the
case and can be regionally specific, as reported by Lengleek and others, offshore
shipwrecks in the North Sea have been reported as having significantly fewer invasive
species present than those in more coastal areas which are subject to a greater
concentration of shipping activities (2013). Nevertheless, wrecks can also act as sources
of pollutants, including heavy metals and oils, which may persist in ecosystems for
decades (Renzi and others, 2017; Moore, 2021; Glover, 2024; Paxton and others, 2024).
On coral reefs, shipwrecks have been associated with detrimental shifts, transforming
vibrant coral-dominated habitats into algae-dominated systems due to altered nutrient
dynamics or contamination. These effects can significantly degrade ecosystem health and
biodiversity (Paxton and others, 2024). Likewise, the colonisation of these sites by marine
life can also damage the structural integrity of heritage assets. Species such as wood-
boring bivalves present a particular threat, as they bore into organic material, which is
being exacerbated by increases in populations due to rising sea temperatures (Gregory
and others, 2022). Alongside these wood boring species fungi and bacteria each pose a
threat to preservation, as they produce enzymes which break down the cell walls of wood
accelerating degradation of the historic fabric (Paxton and others, 2024).

Nevertheless, these examples highlight the extent to which shipwrecks can contribute to
biodiversity due to the habitat they introduce, resulting in aggregated and bundled
ecosystem services arising from these assets. In this way wreck sites also provide cultural
services associated with dive tourism.
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There are also growing discussions around the extent to which shipwrecks provide
regulating and provisioning services, in effect serving as Marine Protected Areas (MPA)
due to the exclusion zones around designated sites preventing fishing activities (Hickman
and others, 2023; Mires and Meyer-Kaiser, 2023). Mires and Meyer-Kaiser have
demonstrated this point in their 2023 publication, highlighting the ecological importance of
shipwrecks in locations which are subject to trawling pressure, showing significantly higher
species abundance around wreck sites subject to exclusions zones compared to the
surrounding seabed, effectively creating ecological reserves. At a site level, this point is
illustrated by the SMS Karlsruhe, which is a designated as a Scheduled Monument in
Scapa Flow. An extensive distribution of horse mussels has been confirmed adjacent to
the wreck site, which has been attributed in part to the protection that the wreck provides
to surrounding habitat from trawling or dredging activities (Sanderson and others, 2014).

Ports and harbours

In addition, to marine archaeology, historic ports and harbours also provide an often-
underappreciated habitat which provide aggregated and bundled services through their
contribution to biodiversity. Primarily research on this topic has focused on historic
masonry walls (Vaselli and others, 2008; Baxter and others, 2023), which interact with
marine ecosystems in complex and significant ways. Their ability to support diverse
ecological communities stems from their distinct physical properties, age, and exposure to
long-term environmental processes (Baxter, 2023). The long-standing presence of historic
masonry walls enables the development of mature ecological communities. Over decades
or centuries, these walls facilitate natural succession processes, allowing interactions
between species such as predation and competition. This ecological stability supports
complex and resilient assemblages of marine organisms (Baxter and others, 2023). In the
context of ecosystem services, the increases in biodiversity provide aggregated and
bundled services, alongside regulating services when marine growth contributes to water
quality.

Constructed from locally sourced natural stone, historic masonry walls often mimic the
physical and chemical properties of adjacent rocky shores. Over time, the natural
weathering of these stones creates rough, textured surfaces and small water-retaining
features that benefit marine wildlife by providing ideal surfaces for attachment and growth
(Baxter, 2023).

The surfaces of historic masonry walls often feature fine-scale topographic complexity,
including cracks, pits, and crevices that form due to weathering and decay over time.
These features create microhabitats that offer refuge from physical stressors such as
desiccation, predation, and wave impact, supporting colonisation by both sessile (ie algae,
barnacles, and mussels) and mobile marine species (ie crabs and molluscs) (Baxter and
others, 2022a, 2022b, and 2022c). Many historic masonry walls include larger-scale
physical features like overhangs, ledges, and missing stone blocks, which function
similarly to natural rockpools or water-retaining basins. These structural elements provide
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habitat niches that increase the ecological value of these walls, supporting greater species
diversity than simpler modern walls (Baxter and others, 2023). This is supported by a
recent study by Firth and Maudlin whereby a combined program of heritage and
biodiversity assessment in Plymouth Sound identified more species on historic structures
than their modern equivalents in the intertidal zone, alongside a different observed set of
species on historic structures than on natural rock (2024).

Drystone construction of historic walls also enhances habitat provision by creating porous
structures with voids and interstitial spaces between stones. These hidden spaces offer a
cooler and more humid environment, ideal for species seeking refuge from harsh external
conditions. This provides habitat for a range of organisms that cannot thrive on exposed
surfaces (Baxter and others, 2023).

Historic masonry walls are often colonised by ecosystem engineers such as seaweed (eg
Fucus vesiculosus) and mussels. These species form canopies that regulate near-surface
environmental conditions by reducing temperature extremes and moisture loss during low
tides. The resulting shaded and stable environments foster the growth of diverse
understorey communities (Coombes and others, 2017; Baxter and others, 2023).

Microbial activity also plays a crucial role in the ecological and structural dynamics of
historic masonry walls (Gadd and Dyer, 2017; Booth 2024). Microbial communities,
including fungi, cyanobacteria, and lichens, colonise rock-based substrates and create
biofilms that enhance surface stability. These biofilms, which can include bioprotective
lichens and microbial coatings, contribute to the formation of durable rock varnishes,
reducing erosion and weathering while supporting nutrient cycling for other organisms.
Gadd and Dyer (2017) highlight that certain microbial processes such as biomineralization
can lead to the precipitation of stable calcium oxalates and carbonates, which help seal
stone porosity, increase surface durability, and provide a protective barrier against harsh
environmental conditions (Gadd and Dyer, 2017).

However, research on the ecology of more modern infrastructure, particularly those built of
concrete, or other artificial materials have identified the relative lack of biodiversity on
these structures (Firth and others, 2013; Momota and Hosokawa, 2021). Specifically,
these studies have identified a distinct lack of heterogeneity along these manmade
structures compared to comparable rocky ecosystems (Bacchiocchi and Airoldi, 2003;
Firth and others, 2013; Momota and Hosokawa, 2021; Baxter and others, 2022d; Baxter
and others, 2023). Conversely, wooden groynes have been shown to be significantly more
ecologically diverse compared to rock groynes, which likely due to their natural material,
support species very similar to be expected on natural features (Hall, 2018). It has also
been suggested that these concrete or manmade structures can act as corridors for non-
native invasive species (Airoldi and others, 2015).

While the colonisation of built structures has a clear benefit for biodiversity, there are also

instances when this can have a detrimental effect on their structural integrity. Specifically,
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this is referred to as biodeterioration, whereby sessile organisms, invertebrates, algae or
other microorganisms cause cracks, fissures, or decomposition which can lead to the loss
of material over time (Bone and others, 2022). Bone and others (2022) present a summary
of these biodeteriorative effects on a variety of substrates (limestone, chalk etc). This
literature is not reviewed in detail within this report but reiterates the point that there are
instances when the colonisation of marine structures is not always an opportunity for co-
benefits.

Nevertheless, the evidence presented above illustrates the large number of instances
whereby the built heritage associated with ports and harbours can contribute to
biodiversity and therefore provide aggregated and bundled ecosystem services.

Seaside resorts: piers

The extent to which the heritage assets associated with seaside resorts function as habitat
and provide ecosystem services is a potentially broad topic, one that spans both terrestrial
and marine environments. As such, this review is limited specifically to those assets which
are within the marine environment due to time limitations. However, there is significant
overlap between the historic masonry structures discussed above in the context of ports
and harbours, as these structures also constitute an element of the built environment in
seaside resorts. As such, the discussion outlined above is not repeated here but should be
considered applicable.

Piers however represent a particularly enigmatic aspect of the built environment at seaside
resorts which have not otherwise been captured elsewhere in this report. The research
review for this report found little academic evidence highlighting that piers have been
studied within this context. However, one such example is a survey undertaken at
Yarmouth Pier on the Isle of Wight (Herbert and others, 2021).

Specifically, the study at Yarmouth pier was undertaken by volunteer Seasearch SCUBA
divers, alongside the use of Baited Remote Underwater Video (BRUV) during a period of
reconstruction of the pier head. In much the same way discussed above with regards to
masonry structures, the survey identified that the vertical and horizontal structures of the
pier, including pilings and cross beams, provided hard surfaces for the colonisation of
algae, invertebrates, and other benthic organisms. This in turn created feeding
opportunities for fish and mobile fauna. For example, species such as sea squirts (Ciona
intestinalis), bryozoans, and filamentous algae were observed recolonising the pier after
reconstruction, highlighting the rapid establishment of pioneer communities (Herbert and
others, 2021).

The shelter and refuge offered by pier pilings were identified as particularly important in
regions where there were strong tidal currents present at Yarmouth Pier. Species such as
bass, pollack, and wrasse were recorded utilising the reduced current flows around pilings
for resting, ambushing prey, and avoiding predators. Additionally, planktivorous species
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like sand smelt (Atherina sp.) were observed benefiting from moderate currents beneath
the pier. Additionally, this study also highlighted the structural complexity of the seabed
beneath the pier, enhanced by fallen debris and cobbles, which provided habitat for crabs
and smaller benthic species, further enriching the local ecosystem (Herbert and others,
2021).

This example from Yarmouth demonstrates many of the key physical characteristics that
likely are present at many piers across the UK in terms of the habitat they provide and the
biodiversity they support. It should be noted a review of freely available Seasearch data
highlights records at a wide range of UK piers, such as a significant dataset at Swanage
pier, which may have value for future research.

Submerged landscapes

Research into the ecological benefits of submerged landscapes remains limited, with no
studies directly identifying the links between these landscapes and biodiversity, or indeed
as habitat. This gap in understanding is not entirely surprising, given the significant
challenges associated with conducting research on the seabed, particularly at depth.
Although this lack of evidence should be considered a limitation, a number of indirect
evidence sources have been considered by this report to begin addressing this gap, which
go some way to identify the ecosystem services associated with this asset type.

One such way of addressing this gap is to consider peat deposits that are close to the
surface, which highlight potential biodiversity supported by submerged landscapes, and as
such the aggregated and bundled services they provide. Principally, this relates to the soft
composition of peat deposits, which make it suitable habitat for boring or burrowing
species when close to the surface. One means of evidencing this characteristic is the
European Environment Agency (EEA) classification of fossilised peat as a habitat type,
specifically Ceramium sp. and piddocks on eulittoral fossilised peat (EEA, n.d.). This
classification identifies that soft outcrops of fossilised peat allow varieties of piddocks to
bore into them and are often colonised by dense algal growth. While this classification is
not directly tied to a specific submerged landscape, peat deposits are often a facet of
submerged historic landscapes (Historic England, n.d.) and demonstrates their potential
as habitat. Similarly, a more direct example can be drawn from the work at the submerged
archaeological site of Bouldnor Cliff on the Isle of Wight, where Mesolithic flints were
recovered from a lobster burrow, contributing to the identification of the wider site (Momber
and others, 2011). While in this instance the focus of the research has been on the
archaeological significance of the site, it further illustrates how these deposits function as
habitat when they are close to the surface.

There is also indirect evidence that highlights the regulating services provided by
submerged landscapes, acting as a means of carbon sequestration. As highlighted by
Blue Carbon inventory, there is an estimated total of 244 Mt of organic carbon in long term
stores in the top 10cm of the seabed surrounding the UK (Burrows and others, 2022).
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While this research does not include more deeply stratified deposits, it serves to highlight
the extent to which buried marine deposits function as a regulating service sequestering
carbon. While this review found no studies that attempted to quantify the contribution of
submerged landscapes to carbon sequestration, it is worth noting both the extent and
density of these buried landscape features surrounding the UK as a means of highlighting
their potential contribution as a regulating service. An example of this is the extensive
fluvial systems mapped in southern North Sea relating to the late Quaternary and
Holocene landscape of Doggerland (Fitch and others, 2022). While further research is
needed on this topic, it is reasonable to infer that submerged landscapes contribute to
carbon sequestration as a regulating service. The forthcoming report by Sutton and others
(2025), commissioned as part of the mMNCEA programme, will help address this research
gap by mapping intertidal peat deposits and exploring their potential contribution to
ecosystem services.

Offshore energy structures

Although not traditionally regarded as heritage assets, there is a growing interest in
documenting the history of modern energy production, particularly in the context of the
Norh Sea, recognising its significance in shaping industrial, social, and technological
developments (National Museums Scotland, 2017; Douet, 2020, Hein and others, 2021). It
is noteworthy to mention parallel emerging research streams regarding the UK’s nuclear
facilities, namely the Heritage Strategy recently published by the Nuclear
Decommissioning Authority, which outlines the importance of documenting the cultural
heritage associated with nuclear sites throughout the decommissioning process (2024). It
is in a similar context, the decommissioning offshore platforms, that there are ongoing
discussions around the efficacy of leaving these structures in-situ as beneficial structures
for biodiversity (Knights, 2024; Lemasson and others, 2024). It is within this context that a
limited review of how these offshore structures function as habitat is considered.

As discussed above in relation to other built structures, offshore platforms introduce hard
surfaces into marine environments that would otherwise lack such features, particularly in
natural sedimentary habitats. These structures provide surfaces for colonisation by marine
organisms and can increase the abundance of certain species. However, compared to
other structures with more physical complexity or surface defects (ie shipwrecks and
masonry walls), offshore platforms often lack these features, and as such primarily
increase fish abundance and biomass but exhibit limited effects on invertebrate diversity
and overall ecological complexity (Lemasson and others, 2024).

Identification of co-benefits

Having established how marine and coastal heritage assets provide ecosystem services,
this section of the report identifies specific methodologies for their management to
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increase co-benefits. The methodologies outlined below represent examples from the
literature examined during the research review phase of the project.

This discussion has been split into the following categories to articulate the approaches to
delivering co-benefits, alongside some of the considerations necessary for their
application:

e Conservation and management approaches
e Statutory designations

The review of conservation and management approaches identifies site-based
approaches to achieving co-benefits, both in terms of management and adaption
strategies, alongside assessment approaches which develop interdisciplinary baseline -
essential for delivering co-benefits in this context. Also considered here is adaptive
release, as a potential management approach that can deliver co-benefits within the
context of changing significance as a result of climate change.

Although a detailed policy assessment has not been considered within this project, the
literature review included discussions regarding the extent to which the exclusion zones
surrounding marine heritage assets, as a result of their statutory designations, are already
delivering co-benefits. In recognition of this, specific examples from this literature are
discussed below.

Conservation and management approaches

Bioprotection

Bioprotection refers to the ability of organisms to actively or passively mitigate the effects
of weathering and erosion on various surfaces (Bone and others, 2022; Baxter, 2023). In
this context bioprotection represents a valid heritage conservation and management
approach which increases co-benefits. Understanding the comparative bioprotective
properties of various organisms enables informed management decisions for heritage
assets. Allowing species with bioprotective properties to grow on marine and coastal
assets can enhance the structural integrity of these assets while simultaneously
supporting local biodiversity. This approach contributes to the delivery of aggregated and
bundled ecosystem services. It should be noted that such bioprotective measures also
often deliver regulating services, reducing the extent of pollution in their surrounding
environment.

There are also potential cultural services which may arise from bioprotective management
strategies, as in a terrestrial setting there are multiple sources demonstrating that people

place significant value on the habitats and species associated with heritage assets (Evans
and others, 2022; Pardela and others, 2022). However, the relationship between the public
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views, and the ‘greening’ of coastal heritage structures is currently less clear (Marine
online assessment tool, 2018). Nevertheless, the potential for these cultural services
aligns closely with Natural England’s ‘Nature Recovery and the Historic Environment’,
guidance (2023) which highlights the potential of heritage to contribute meaningfully to
integrated environmental management by increasing social value.

At present there is no recognised guidance for the management of marine growth in this
context, and the effects may vary significantly depending on the specific materials heritage
assets are constructed from and the local environment. Therefore, it is recommended that
if this management approach is considered, then advice and guidance should be sought
from Historic England and Natural England, particularly if this relates to heritage assets
with statutory protection. This recommendation is given further weight by the survey
results presented by Baxter and others, who highlighted the appetite throughout the wider
sector for such guidance (2022b).

The current lack of clear guidance on bioprotection is not unsurprising, as to date there
has not been extensive research defining the bioprotective efficacy of marine flora and
fauna on heritage assets. As highlighted by Bone and others (2022), most of the research
on bioprotection has focused on the morphology of a single species, which adds validity to
the evidence, but does not capture the bioprotective properties of whole assemblages.
Likewise, marine growth is not a panacea for co-benefits, as certain species also have
biodeteriorative effects. Bone and others (2022) outline a comprehensive review of
bioprotection and biodeterioration on natural and anthropic surfaces, with work specifically
relating to the marine historic environment highlighted below.

Mussels, barnacles, and oysters

These sessile species have been demonstrated to have a bioprotective role on the
surfaces they colonise due to the solid calcareous structures they form. It has been
demonstrated that both mussels and barnacles act as a solid barrier against wave action,
helping to maintain the temperature of the surfaces they are attached to reducing thermal
stress, and helping to prevent salt ingress (Coombes and others, 2017; Gonzalez, 2021,
Bone and others, 2022; Baxter and others, 2022c). Likewise, there is also evidence to
suggest that oysters can also play a bioprotective role on structures dissipating wave
action (Risinger, 2012), while they are both alive and after they have deceased, due to
their predominantly inorganic attachment to hard surfaces (Bone and others, 2022; Rong
and others, 2025).

Plants and macroalgae

There is evidence highlighting that brown canopy-forming algae Fucus spp moderates
temperature on artificial structures reducing thermal stress (Coombes and others, 2013;
Bone and others, 2022) and may even enhance structural integrity (Baxter and others,
2022a). Likewise, there is evidence that red coralline algae (Lithophyllum incrustans) may
also reduce weathering (Kennedy and others, 2019).
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Furthermore, Baxter and others (2022c) has provided evidence demonstrating that
seaweed coverage reduces surface erosion and does not have a negative impact on
natural cement-based mortar, which is commonly used in the restoration of maritime built
heritage.

Microorganisms, biofilms and lichen

While there is has been work undertaken quantifying the bioprotective properties of lichen
in a terrestrial setting (Carter and Viles, 2003), less work has been completed in a marine
environment. However, this work may well be applicable in the spray or splash zone where
marine lichen are present (Bone and others, 2022).

As noted in the previous section of this report, microbial communities that establish on
hard surfaces form biofilms, which can play a crucial role in enhancing surface stability.
These biofilms, comprising fungi, cyanobacteria, and lichens, contribute to the
development of resilient rock varnishes. This process helps mitigate erosion and
weathering while also facilitating nutrient cycling for other organisms (Gadd and Dyer,
2017; Bone et al., 2022). Furthermore, Gadd and Dyer (2017) highlight that microbial
processes such as biomineralization can result in the deposition of stable calcium oxalates
and carbonates. These mineral precipitates reduce stone porosity, enhance surface
durability, and form a protective barrier against environmental stressors. This natural
mechanism reinforces the longevity of hard surfaces, demonstrating the integral role of
microbial activity in surface preservation.

Similarly, Cutler and others have identified that the presence of algae on historic structures
may have a positive bioprotective role in limiting the amount of moisture ingress to the
stone it has colonised (2013).

Adapting hard infrastructure using nature-based solutions

While a bioprotective management approach seeks to enhance the complex habitat
opportunities present on historic structures, the implementation of nature-based solutions
(NbS) on hard infrastructure in the marine environment looks to adapt existing assets to
encourage biodiversity or provide other benefits such as contributing to flood protection
(Evans and others 2021; Bridges and others, 2022). As discussed in the context of
bioprotection, NbS like these can enhance biodiversity associated with these assets and
have the potential to deliver aggregated and bundled services. Additionally, they contribute
to regulating services, particularly where marine growth positively impacts water quality.
Examples of the successful delivery of NbS on hard infrastructure have been introduced
during maintenance or capital works programmes, such as Runswick Bay in North
Yorkshire (Latham and others, 2019) and the Porthcawl Sandy Bay Coastal scheme
(Arup, 2024), whereby the introduction of NbS has formed part of the long-term
preservation of these assets, without negatively impacting their heritage significance.
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Artificial coastal structures tend to be low in terms of their overall biodiversity (Firth and
others, 2013), and as such there is a growing call for eco-engineering options which
facilitate ‘greening the grey’ of coastal infrastructure (Firth and others, 2020; Salauddin
and others, 2021), with similar discussions present in a terrestrial setting (Richards and
others, 2024). This approach seeks to improve biodiversity by either introducing new
features to vertical surfaces (Firth and others, 2016; Morris and others, 2017; Bone and
others, 2024), or by creating holes, grooves, or crevices which are beneficial to marine
ecology (Evans and others, 2021).

Much of the work regarding the introduction of new features to vertical surfaces has been
focused on artificial rock pools or textured surfaces (Browne and Chapman, 2014; Firth
and others, 2016). These can be attached to existing coastal infrastructure to create
beneficial habitat where there has otherwise been low biodiversity. Conversely, the
creation of holes, grooves, or crevices in vertical surfaces does not aim to add a new
feature to a surface but rather create pit and crevice habitats in existing structures (Evans
and others, 2016), a methodology which extends to wooden structures such as groynes
(Sherrard and others, 2016). Notable recent applications of NbS in the marine
environment are those undertaken at Runswick Bay in North Yorkshire (Latham and
others, 2019), and the Porthcawl Sandy Bay Coastal scheme (Arup, 2024). In both of
these examples artificial rockpools were added to historic coastal defences during capital
works programmes. Likewise, the recent feasibility study undertaken by the Yorkshire
Marine Partnership on their ‘Concrete Coasts’ project highlights another example of NbS
being identified as a way to increase biodiversity on coastal infrastructure. Of particular
interest in the context of the ‘Concrete Coasts’ project is the consideration of a wider suite
of built coastal heritage as a possible route for increasing biodiversity, such as the WWII
defences present on this stretch of coast.

However, the application of these NbS in the context of heritage assets, and achieving co-
benefits, requires careful consideration to avoid negatively impacting the significance of
these structures. At present there is only limited published guidance on NbS in these
contexts (see Naylor and others, 2017). In the case of heritage assets with statutory
protection, the introduction of new features, or indeed the introduction of holes or crevices,
is likely not a feasible option. These modifications are likely to impact their heritage
significance and would be unlikely to be granted the relevant consent. Nevertheless, the
introduction of these features to non-designated heritage assets may be feasible, in the
context of repair or maintenance regimes, where it can be demonstrated they will not
affect the significance of an asset. In these circumstances co-benefits can be achieved,
however careful assessment and the consideration of expert advice is required.

Integrated management and assessment approaches

While bioprotective approaches to asset management, and the implementation of NbS
offer practical means of increasing co-benefits, the implementation of interdisciplinary
assessments of heritage assets are crucial for developing sufficient evidence to facilitate
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successful management. These assessments enable a comprehensive understanding of
both the historical and ecological significance of sites, which in turn allows a
comprehensive assessment of the full range of ecosystem and cultural services
associated with the asset. This supports informed decision-making that benefits both
heritage conservation and environmental sustainability, and as such providing increased
ecosystem services.

Historic England (2017) already recommends a benthic ecology survey, such as those
conducted through Seasearch, in the management of wreck sites. These surveys
complement and inform risk management strategies and enhance our ecological
understanding of these assets (Wessex Archaeology, 2008). As demonstrated by Bolton
(2018), surveys undertaken by Seasearch have the capacity to explain the joint heritage
and ecological value of a wreck site. In 2019 a collaborative pilot study was undertaken to
examine the efficacy of an interdisciplinary assessment of historic shipwrecks and their
biodiversity, undertaken by Fjordr Ltd, Isles of Scilly Inshore Fisheries and Conservation
Authority (IFCA) and marine ecologists from the University of Plymouth (Historic England,
2020). Specifically, this involved taking high-definition video transects of the seabed to
both characterise the wreck site and determine the species present. Although this is a
single example of an interdisciplinary assessment, it was successful in terms of the results
produced and offers a proof of concept for future work (Historic England, 2020; see also
Hickman and others 2023 for a similar example). However, it should be noted that a
limitation of any such survey is that the results do not map easily across to the habitat
classifications used for benthic environments, while artificial structures are referenced in
these classifications, there is limited detail capturing how heritage assets function as
habitat (JNCC, 2022), which limits the scope for more nuanced ecological classifications
as a result of these surveys. However, there is an opportunity for these surveys to be
utilised as a means of baselining how wrecks could be captured as a habitat classification.

Another means through which information on the ecosystem service benefits provided by
wreck sites could be collected is through the licenced diving that already takes place at
designated sites in UK waters. There exists a robust licencing system in the UK controlling
access to designated wreck sites (Historic England, 2015), whereby licensees act as
voluntary custodians of wrecks (Meara, 2020). Through the many hours spent diving at
these protected sites, licensees play an important role in their ongoing management and
protection, submitting yearly reports to Historic England on the nature of the work they
have been undertaking, and the condition of wreck sites they have visited (Meara, 2020).
This licencing system is already collecting a body of data on the condition of wreck site in
terms of its cultural heritage, which could be more widely used for interdisciplinary
assessments inclusive of biodiversity. By utilising the data already being collected by
licensees, such as photographic records, a more cohesive body of evidence surrounding
the ecosystem services arising from wrecks sites could be gathered, particularly in terms
of biodiversity, which could facilitate a better understanding of the co-benefits of these
sites. The potential elaboration of these classifications to include heritage assets at
recognised substrates would allow for far greater synthesis of results.
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Within the context of built heritage structures Baxter and others have proposed an
analytical approach to evaluating the combined ecological potential and heritage value of
structures on a regional scale (2022d). Their approach proposes a novel scoring system,
which was also tested on the Isles of Scilly, and verified through accompanying fieldwork.
The purpose of this methodology is to identify sites with the greatest potential for joint
conservation. This model offers a structured framework for practitioners to prioritise where
joint conservation efforts are best suited to achieve co-benefits.

Similarly, another proposed methodology has been piloted by Firth and Maudlin at
Plymouth Sound, which involved a joint survey of historic structures and their biodiversity
at a more granular scale (2024). Using a modified version of a Level 1 historic building
survey (Historic England, 2016), they identified and recorded features that contributed to
both heritage and ecological value. The study demonstrated how this relatively simple
approach can inform site specific management decisions, such as favouring managed
weathering over restoration to enhance ecological niches. Similar methodologies have
been applied in terrestrial contexts, such as the work of Cicinelli and others (2017) in Italy,
further validating the potential of this approach across diverse environments.

Lastly, it is noteworthy to consider the extent of community engagement within marine and
coastal heritage through programmes such as CITiZAN (n.d.). Engagement with initiatives
such as this offer significant potential gather significantly more interdisciplinary data to
support the management of heritage assets.

Adaptive release

Finally, this section reflects on the body of work surrounding the concept of adaptive
release (DeSilvey and others, 2021) and its relationship with co-benefits.

Central to adaptive release is the recognition that not all heritage assets can be preserved
in their current state indefinitely, and that adaptive release becomes an appropriate
management approach when other conservation approaches are no longer feasible in the
face of an external threat such as erosion or sea level rise (DeSilvey and others, 2022). As
such, adaptive release is an iterative and proactive management approach intended to
address and interpret the evolution of heritage assets and their associated values over
long periods, accommodating changes in heritage significance and value for maximising
public benefits (DeSilvey and others., 2021; Penrose and Bartolini, 2022).

Critically, adaptive release is not a passive management approach towards neglect,
moreover it focuses on stewardship, facilitating the active participation of stakeholders to
open new adaptive pathways during the transformation of an asset from one state to
another. The emphasis in this approach is on proactive monitoring, learning, and engaging
with these transformations, sustaining heritage interest, while generating new
opportunities for public benefit. These opportunities may encompass changing cultural
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significance, or increased ecological value (Penrose and Bartolini, 2022), and therefore
increased aggregated and bundled services through the increased biodiversity of a site.

The interconnecting perspective that links adaptive release to co-benefits is the shared
acknowledgement, and active recognition, that heritage assets are part of a wider socio-
ecological system with potential for multiple values, as highlighted by Lin and others
(2023). While the co-benefits that may arise from adaptive release are equitable with the
management approaches described in this report, this is only true in the context of
changing heritage significance and value over time (Venture and others, 2021; Penrose
and Bartolini, 2022). For example, instances where the historic fabric of an asset is
deteriorating, and it is not feasible to arrest this change, may result in enhancing its
potential biodiversity, while its cultural significance transitions to another state. Within this
holistic view, co-benefits are increased by maximising the ecological and public value of
an asset in the event of inevitable change.

Statutory designations

In the context of statutory designations, the literature reviewed during this project
highlighted discussions regarding the co-benefits already being provided by exclusion
zones around underwater cultural heritage assets (Hickman and other, 2023, Mires and
Meyer-Kaiser, 2023). It is highlighted below that the increased biodiversity of these sites
contributes to increased ecosystem services, including bundled and aggregated services,
but also in the form of provisioning services due to their contribution to fish stocks.

The ecological value of protected shipwrecks has already been evidenced by this report,
highlighting examples such as the Scheduled wreck site SMS Karlsruhe in Scapa Flow
(Sanderson and others, 2014), and the Royal Navy Vessel Steam Pinnace 744 (Porter
and others, 2023), both of which directly and indirectly support nationally important
species. Mires and Meyer-Kaiser provide further evidence of these co-benéefits,
demonstrating the ecological importance of shipwreck sites on a larger scale (2023). In
their study they highlight that there is significantly higher species abundance around wreck
sites compared to the surrounding seabed which has been subject to trawling pressure
(Mires and Meyer-Kaiser, 2023).

As discussed by Hickham and others (2023) and Mires and Meyer-Kaiser (2023), the
protection of underwater cultural heritage, specifically regarding the exclusion zones
around these sites, serves to protect not only the cultural significance of these assets from
fishing gear, but also has ecological benefits by protecting valuable habitat. In this way
protected underwater heritage sites are already functioning as ecological reserves
(Hickham and others, 2023; Mires and Meyer-Kaiser; 2023). The benefits of these
protected areas likely extend beyond the limits of exclusion zones around these assets, as
there are likely spillover benefits for surrounding areas as is seen with Marine Protected
Areas (MPAs) (Jarvis and Brennan, 2024). This is particularly pertinent in context of the
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reported decline in marine biodiversity, which places the ecosystem services humans rely
upon in jeopardy (Rees and others, 2020).

As such protected underwater heritage assets are already delivering co-benefits related to
their regulating and provisioning services, while inadvertently delivering increased
aggregated and bundled services through their contribution to biodiversity. One such
example of this which is pertinent to the fishing industry is the recent study undertaken by
Gonse and others, who utilised acoustic telemetry to demonstrate how wreck sites benefit
pollack populations in UK waters (2024). However, it should be noted that exclusion zones
may not be the only factor influencing this protection afforded to marine ecology, as at a
more practical level commercial fishing vessels tend to avoid wreck sites to eliminate the
risk of their nets or equipment becoming damaged (Jarvis and Brennan, 2024).

Accordingly, there has been some discussion regarding the further designation of
underwater heritage assets as a means of safeguarding their ecological benefits (Hickham
and others, 2023). Broadly these are not new ideas, with the biodiversity value of
exclusion zones around underwater heritage sites identified in Wessex Archaeology’s
2008 publication ‘Wrecks Ecology’, or Firth and Ferrari’s 1992 discussion of MPAs and
archaeology prior to their formal introduction. One route for achieving these further co-
benefits could be establishment of MPAs around areas with concentrated shipwreck sites,
simultaneously protecting cultural heritage and preserving fish stocks. However, as noted
earlier in this report, there is currently no clear means of defining the underwater cultural
heritage as habitat (JNCC, 2022), with the protection of habitats and marine ecosystems
being the basis for the designation of an MPA in England (MMO 2023) as opposed to the
protection of underwater cultural heritage. Furthermore, as Rees and others (2010)
caution, the expansion of such protected areas could have adverse effects on local fishing
communities, highlighting the need for careful consideration of socio-economic impacts
alongside ecological and cultural heritage benefits.

Conclusions and recommendations

This report has explored the opportunities for marine and coastal heritage assets to be
managed to enhance their contribution to natural capital while maintaining their historic
character and significance. Through a literature review, stakeholder workshops, and
interdisciplinary analysis, it has been demonstrated that heritage assets not only provide
cultural and historical value but also support biodiversity and ecosystem services. By
considering these assets within a natural capital framework, opportunities emerge to
integrate their management with environmental sustainability, fostering co-benefits that
align heritage conservation with ecological resilience.

Key findings highlight that marine and coastal heritage assets function as habitats,
contributing to biodiversity and ecosystem services in ways that are often overlooked.
Examples such as shipwrecks acting as artificial reefs, historic harbour walls supporting
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marine life, and coastal defences fostering ecological niches underscore the potential for
heritage sites to provide multiple environmental benefits. Furthermore, interdisciplinary
approaches - including bioprotection, NbS, and integrated heritage and ecological
assessments - offer practical strategies for managing these sites to maximise their
ecological contributions while preserving their cultural significance.

Recommendations

To build upon these findings, this report sets out a series of recommendations aimed at
integrating marine and coastal heritage assets within natural capital frameworks while
ensuring their historic significance is preserved. These recommendations have been
developed from identifying themes in the review of literature and stakeholder feedback in
workshops. These recommendations have been structured into three key areas: Evidence
and Natural Capital Integration, which focuses on advancing research and developing
standardised methodologies alongside the recognition of heritage within environmental
valuation processes; Training and Engagement, which emphasises capacity building and
interdisciplinary collaboration; Policy and Guidance, which seeks to embed heritage
within relevant policy frameworks.

Evidence and natural capital integration

e Promoting and investing in further research on increasing co-benefits. This could be
achieved through the funding of further academic research, PhD funding, or
collaborative working with partner organisations to facilitate a greater evidence
base. By framing this research in terms of natural capital and ecosystem services,
contribution to long-term policy goals can be achieved.

¢ Integrating findings from ecological studies that have considered heritage assets.
Coastal ecological studies likely already consider historic structures but do not
explicitly state this is the case. A productive research avenue would be to explore
the meta data from these studies to establish the true extent of research focusing
on historic assets. Such an evidence base would help identify the extent of the
ecosystem services being provided by these assets.

e Development of standard interdisciplinary assessment methodologies of heritage
and ecological value, across both an underwater and coastal setting. Standardised
methodologies would facilitate the collection of a more cohesive evidence base,
which will be more suitable for the wider integration within natural capital and policy
and designation decisions.

e The development of research streams which consider how marine and coastal
heritage assets could be classified as a habitat type. Such classifications could
support further protection and increased survey efficacy. Likewise, this research
has the potential to increase the extent to which the aggregated and bundled
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services derived from these assets is accounted for within natural capital
assessments.

Seeking opportunities to work alongside partner organisations to identify trial
projects.

Seek to evidence examples of the successful application of NbS applied to marine
and coastal heritage assets which have resulted in co-benefits.

Continued collaboration with the Cultural Heritage Capital Programme on the
valuation of co-benefits and to integrate heritage assets within a natural capital
framework.

Development and integration of an increased evidence base in the marine
environment that captures the biodiversity associated with heritage. This could be
achieved by sourcing evidence from alternative data sources, such as: Seasearch
relating to surveys on heritage assets, review of Environmental Impact Assessment
(EIA) baselines which have focused on heritage assets and included ecological
surveys, crowd sourcing of imagery collected from the diving community relating to
wreck sites.

Training and engagement

Stakeholder engagement — promote the concept of co-benefits to those actively
involved in the management of heritage assets. Examples of how this could be
achieved include conference presentations, training guides, or publications.
Facilitation of training that identifies holistic approaches to the management of
heritage assets for co-benefits. This could include both technical and professional,
and community audiences.

Continue to encourage and facilitate interdisciplinary collaboration with a focus on
co-benefits.

Promote the management of marine and coastal heritage assets for co-benefits
through advocacy through professional bodies (such as Chartered Institute for
Archaeologists (CIfA) and Chartered Institute for Ecology and Environmental
Management (CIEEM)), alongside local community groups.

Continued advocacy for interdisciplinary work on projects at an early stage, with an
emphasis on co-benefits.

Enhance public engagement and ocean literacy to increase awareness of the
ecological and cultural value of marine heritage assets.

Policy and guidance

Development of guidance on managing heritage assets for natural capital priorities,
alongside guidance on the application of NbS in a marine and coastal setting. The
publication of such guidance would greatly enhance the ability of practitioners to
provide robust arguments for more holistic management approaches.

Support of adaptive management approaches such as adaptive release, which
have the capacity to deliver co-benefits in certain circumstances.
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¢ In conjunction to the development of interdisciplinary assessment methodologies,
toolkits could be produced to facilitate uptake and engagement from practitioners.

e Building on potential research recommended above (developing how marine and
coastal heritage assets could be classified as a habitat type), to work cross-
organisationally to formally recognise marine and coastal heritage assets as a
habitat.

e Engagement with policy discussions, for example with Defra and DCMS, pertinent
to the integration of heritage assets within a natural capital framework, and the
increased delivery of co-benefits.

These recommendations provide a foundation for future research and policy development,
ensuring that heritage management contributes to both cultural preservation and
environmental sustainability. By embedding heritage into natural capital decision-making,
we can ensure that these remarkable sites continue to provide both cultural and
environmental benefits for future generations.
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	Foreword 
	A recent Natural England publication highlights how the historic environment should be considered within nature recovery projects, moving towards closer integration (Natural England, 2023). The converse, considering how to manage heritage projects in the context of natural capital priorities, is yet to be explored. The purpose of this project is to address that gap in marine and coastal environments.  
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	•
	•
	 wrecks, wreckage and debris from historic ships and aircraft;  

	•
	•
	 historic built structures such as harbour walls, military infrastructure, piers, sea forts, and other buildings;   

	•
	•
	 prehistoric land surfaces, palaeo-channels and deposits; and   

	•
	•
	 historic changes to the environment caused by past human interventions and practices – both intended and unintended.   


	Heritage assets form part of the coastal and marine environment and support natural processes. Consequently, heritage assets contribute to natural capital and give rise to ecosystem services. This is in addition to their role in culture and heritage capital, giving rise to a further range of public values.   
	This project sets out a foundation for better understanding how heritage assets can be managed to increase their contribution to natural capital without unduly compromising their historical character and cultural significance.   
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	Executive summary 
	This report explores how marine and coastal heritage assets can enhance the delivery of natural capital benefits while maintaining their historic significance. The aim of this work is to provide a foundation for better understanding of how to increase the significant, but often overlooked, co-benefits between heritage assets and natural capital priorities, contributing to more holistic and sustainable outcomes. 
	This work was commissioned by Natural England and prepared by JBA Consulting, it forms part of the Marine Natural Capital Ecosystem Assessment (mNCEA) programme, which seeks to integrate ecological, societal, and economic data for marine decision-making. 
	Background and objectives 
	The UK’s natural environment is under increasing pressure from climate change and sea level rise. These changes are negatively affecting natural capital assets and the benefits they provide to people and nature. While the overlap between cultural heritage and ecosystem services is acknowledged, no statutory requirement ensures heritage assets are managed within natural capital frameworks. This report addresses how to secure co-benefits, ie enhancing biodiversity and ecosystem service delivery without compro
	 
	The project objectives were to: 
	 
	1.
	1.
	1.
	 Conduct a rapid literature review on applying natural capital approaches to marine heritage assets. 


	 
	2.
	2.
	2.
	 Identify methods for managing these assets to enhance co-benefits. 


	 
	3.
	3.
	3.
	 Develop recommendations for improved management strategies to increase co-benefits. 


	Key findings 
	Marine and coastal heritage assets contribute to natural capital by providing and protecting habitats which provide a range of ecosystem services. Examples include: 
	•
	•
	•
	 Shipwrecks acting as artificial reefs that enhance marine biodiversity. 

	•
	•
	 Historic harbours and ports fostering marine life on historic masonry walls. 

	•
	•
	 Submerged landscapes contributing to carbon sequestration and biodiversity. 

	•
	•
	 Exclusion zones around designated wrecks in effect serving as Marine Protected Areas. 


	Management approaches for co-benefits 
	To increase co-benefits, the report highlights: 
	•
	•
	•
	 Bioprotection: allowing marine growth to stabilise heritage structures. 

	•
	•
	 Nature-Based Solutions: eco-engineering to protect and enhance heritage assets to provide increased ecosystem services. 

	•
	•
	 Integrated assessments: developing interdisciplinary methods to evaluate heritage and ecological value. 

	•
	•
	 Adaptive release: recognising the evolving significance of assets and managing them accordingly towards co-benefits. 

	•
	•
	 Exclusion zones: protected underwater heritage assets already delivering co-benefits through the protection they provide to biodiversity. 


	Recommendations 
	The recommendations from this report have been broken down into the following three categories: 
	 
	Evidence and Natural Capital Integration: Expand research on holistic management approaches, developing interdisciplinary assessment methodologies, and identifying trial projects. Collaborate on valuation methodologies and strengthen the evidence base for integrating heritage into natural capital assessments. 
	 
	Policy and Guidance: Good practice guidance should be developed to outline how heritage assets can be managed for co-benefits. This includes recommendations on nature-based solutions and adaptive management approaches. 
	 
	Training and Engagement: Training programmes should be developed to equip heritage and ecological practitioners with interdisciplinary skills, ensuring that natural capital approaches are embedded within conservation strategies, whilst at the same time raising awareness and public engagement. 
	Conclusions 
	Marine and coastal heritage assets provide both cultural and ecological value. By integrating management strategies, fostering collaboration, and embedding heritage into natural capital frameworks, co-benefits can be maximised, and where appropriate valued, ensuring conservation supports both historical and environmental resilience. 
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	Introduction 
	This report considers how marine and coastal heritage assets can be managed to increase their delivery of natural capital benefits without unduly compromising their historic character and significance. The aim of this work is to provide a foundation for better understanding how to increase co-benefits between heritage assets and natural capital priorities, contributing to more holistic and sustainable outcomes. 
	Our cultural heritage is an inseparable part of nature (Natural England 2023), with the joint statement between Natural England, Historic England, and the National Lottery Heritage Fund acknowledging that heritage management practices can play a crucial role in nature’s recovery (2024). As such, our definition of the ecosystem services arising from heritage assets is multifaceted. In addition to the provision of beneficial cultural services which can be apportioned to cultural heritage, marine and coastal h
	This report has been prepared by JBA Consulting on behalf of Natural England and has been delivered as part of the marine Natural Capital Ecosystem Assessment (mNCEA) programme, which is part of the broader Natural Capital and Ecosystem Assessment Programme (NCEA). The mNCEA is Defra’s flagship 3-year research and development programme that is aiming to provide a robust evidence base, suite of tools and a framework where ecological, societal, and economic information is brought together in a holistic way, i
	Background context and rationale 
	The ‘State of Natural Capital 2024’ report by Natural England highlights the precarious state of nature in the UK, emphasising that society has historically taken nature for granted (Lusardi and others, 2024). This oversight has left us less equipped to manage the challenges of climate change and other environmental crises. In response, the ‘State of Natural Capital’ report calls for natural capital to be placed at the heart of decision-making processes, ensuring a more sustainable and resilient future. 
	This initiative aligns with the goals set out in the government’s 25 Year Environment Plan (Defra, 2018), the recently published Environmental Improvement Plan (Defra, 2023), and Natural England’s vision for a ‘Thriving Nature for people and planet’ (CL:AIRE, 2023). The recent DCMS report titled ‘Embedding a Culture and Heritage Capital Approach’ highlights the overlap between the historic environment and natural capital, stating that “heritage assets can also be natural capital assets providing ecosystem s
	Despite the recognised overlap between heritage assets and natural capital, there is currently no statutory requirement for heritage assets to be managed with natural capital in mind. 

	Against this backdrop there is an increasing body of work that is seeking to understand and define how the historic environment can be equitably integrated into these emerging frameworks. As identified by Fluck and Holyoak in their 2017 publication ‘Natural Capital, Ecosystem Services and the Historic Environment’, the historic environment has significant yet often overlooked potential to contribute to sustainability and resilience. 
	Examples of this body of work include the Culture and Heritage Capital (CHC) programme led by DCMS (2024b), which is developing a formal approach to valuing culture and heritage capital. Historic England’s recent research report has reviewed the contributions of designated heritage assets to biodiversity and natural capital (2024). Similarly, Natural England's 2023 guidance, ‘Nature Recovery and the Historic Environment’, highlights how the historic environment should be integrated into nature recovery proj
	Within this context the rationale behind this project has been to address this question from a different perspective, considering how to manage heritage sites in the context of natural capital priorities in marine and coastal environments for co-benefits. 
	Aim and objectives 
	The overarching aim of this project is to explore how to improve the integration of natural capital and heritage objectives in terms of management of heritage assets for co-benefits. 
	The objectives of the project are: 
	1.
	1.
	1.
	 To conduct a rapid evidence review of available literature and initiatives relevant to applying natural capital / ecosystem services approaches to marine and coastal heritage assets. 

	2.
	2.
	 To outline methods through which marine and coastal heritage assets could be managed to secure co-benefits for natural capital.  

	3.
	3.
	 To develop recommendations on managing marine and coastal heritage assets to increase co-benefits. 


	Scope and approach 
	The scope of this project has been to consider specifically the natural capital and ecosystem service benefits arising from heritage assets beyond purely cultural services, focusing on their associated nature. For example, the cultural services represented by recreational divers photographing marine life on a shipwreck have been considered within 
	scope of this project, while the services arising from a wreck exclusively as cultural heritage have been considered out of scope. 

	Equally, the focus of this project has not been the generation of an exhaustive list of citations, but rather placing emphasis on the qualitative contributions of the material considered. It is recognised that this approach has limitations regarding the breadth of the material covered in this report, which is discussed below within the methodology. 
	It is also important to clarify that the assessment of policy is not a primary focus of this report. While policy is briefly discussed when it is present in the literature, detailed assessments of its efficacy, and impact on decision-making is not included. Although it is recognised that the management of heritage assets to increase co-benefits is interlinked to the current policy framework, this report does not examine policy in detail. Rather, this report prioritises defining actionable management strateg
	To achieve the aims and objectives of this project, a targeted rapid research review and analysis were undertaken. The scope of the review included literature, case studies, and initiatives from public sector organisations, research institutions, and non-profit organisations. Although the focus of the report is on England, the scope of the research was not limited to any geographical area, focusing on capturing applicable sources which may provide a basis for further work and recommendations. 
	In October 2024 a workshop was held with key stakeholders to inform the review of available literature and initiatives. Additionally, a survey was distributed to a wider group of stakeholders to further inform the literature review and provide an opportunity for wider perspectives to be articulated and captured within the project. Subsequently, a second workshop was held with key stakeholders in January 2025 to help co-design the initial recommendations from the project. 
	For the purposes of this project, ‘marine and coastal heritage assets’ were defined using Historic England’s categories of coastal, marine, and maritime heritage, which include: 
	•
	•
	•
	 Ports and harbours 

	•
	•
	 Seaside resorts 

	•
	•
	 Marine archaeology 

	•
	•
	 Submerged landscapes 


	Terrestrial examples were also considered where the methodologies employed were deemed applicable to a marine and coastal environment. 
	Technical manuals and generic guidance were scoped in, providing context directly relevant for understanding natural capital or heritage management. Practical toolkits, frameworks, or guidance documents informed by recent research or proposing innovative management approaches were also considered where applicable as outlined below. 
	Approach and report structure 
	The approach taken in structuring this report has been largely driven by a desire to outline a set of actionable insights and recommendations regarding the management of marine and coastal heritage assets for co-benefits. However, an early theme that emerged from workshop one and the online survey was the extent to which stakeholders felt that one of the key limitations in delivering increased co-benefits was a lack of communication and integration between disciplines, despite an overwhelming desire for mor
	Therefore, a top-down approach has been taken in the structure of this report, seeking to outline the interdisciplinary framework within which this work is situated, alongside a holistic approach to the evidence base surrounding co-benefits. It is intended that by taking a proactive approach in addressing this limitation, greater collaboration will be facilitated. Moreover, it is hoped that the resulting recommendations are actionable and thought provoking to the wide range of individuals and organisations 
	The remainder of the report is structured as follows: 
	Key definitions and concepts 
	The report begins with an explanation of several key definitions and concepts. Specifically, co-benefits are defined as a central concept that runs through this report. The concept of natural capital and ecosystem services is described, alongside how we define heritage assets in a marine and coastal environment. The concept of significance within the historic environment is examined, which is crucial in articulating what we value about heritage assets within a decision-making context in the UK, alongside ho
	Methodology 
	The methodology applied to identify and review the literature relevant to this study is described. A description is also provided for the stakeholder engagement undertaken to identify further literature and capture inputs from key parties working in the fields of marine and coastal heritage and natural capital. A brief description of the project limitations is also provided. 
	Workshop and survey results 
	The results of the online workshops and survey are outlined. Specifically, the key challenges and barriers, alongside opportunities, for increasing co-benefits as defined by the stakeholders are reviewed and summarised. 
	  
	Ecosystem services provided by marine and coastal heritage assets 
	This section of the report presents evidence of the ecosystem services provided by the natural assets associated with marine and coastal heritage, primarily highlighting how these heritage assets function as habitats. This evidence forms the foundation for articulating the co-benefits between heritage sites and natural capital. 
	Identification of co-benefits 
	Specific examples of projects, initiatives, and research are outlined which offer management approaches, in theory or in practice, which increase the co-benefits between heritage assets and natural capital priorities. These are discussed in terms of conservation and management approaches, and statutory designations. 
	Conclusions and recommendations 
	The report concludes by presenting recommendations, which have been categorised in terms of evidence and natural capital integration; training and engagement; policy and guidance. These recommendations highlight how increased co-benefits between marine and coastal heritage assets and natural capital priorities could be facilitated. 
	Key definitions and concepts 
	This section defines and contextualises the key concepts of natural capital and ecosystem services, heritage assets and nature-based solutions, recognising the wide-ranging technical disciplines of readers to whom this report may be relevant.  
	Defining co-benefits 
	In the context of this report, co-benefits are defined as benefits which provide value to heritage and biodiversity, recognising that both constitute nature in its broadest sense. This report seeks to identify management strategies and approaches that result in a positive effect for both disciplines. Specifically, those strategies that do not unduly compromise the historic character and significance of heritage assets, but which use biodiversity and natural processes as a means of protecting and enhancing t
	Nature-based solutions (NbS) are a means by which to achieve co-benefits for nature. They are defined by the International Union for Conservation of Nature (IUCN) as “actions to protect, sustainably manage and restore natural and modified ecosystems in ways that address societal challenges effectively and adaptively, to provide both human well-being 
	and biodiversity benefits”. (IUCN, 2020). For heritage assets, managing using NbS may include adapting assets to encourage biodiversity or provide benefits such as flood protection (Evans and others 2021; Bridges and others, 2022). 

	Natural capital and ecosystem services 
	Natural capital is defined by the Natural Capital Committee as “the elements of nature that directly or indirectly produce value for people, including ecosystems, species, freshwater, land, minerals, air and oceans, as well as natural processes and functions.” (Lusardi and others, 2020). In essence, natural capital describes those elements of the natural environment that provide benefit to people (Lusardi and others, 2024). Natural capital is similarly an economic concept, considering nature as a stock of a
	Nature is considered in its broadest sense, encompassing our natural landscapes, geology, historic environment and cultural connections alongside biodiversity (habitats and species), as considered in the joint statement between Natural England, Historic England, and the National Lottery Heritage Fund (2024).  
	A natural capital approach looks to understand how ecosystem assets (also known as natural capital assets) provide ecosystem services which subsequently provide benefits, and value, to people (). 
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	Ecosystem assets and services are defined as follows:  
	Ecosystem asset: “the stock of nature which provides ecosystem services and benefits to people” (Lusardi and others, 2020). Within a natural capital approach, natural assets are often classified by broad habitat types including farmland, urban areas and marine and coastal habitats, amongst others. 
	In this report we focus on the marine and coastal environment, specifically focussing on the benefits arising from heritage assets present in these environments for example the habitat provided, and subsequent ecosystem services derived from the heritage asset.  
	Ecosystem service: “the components of nature that are directly enjoyed, consumed, or used in order to maintain or enhance human well-being” (Lusardi and others, 2020). Specifically, increasing biodiversity increases resilience of these benefits (Lusardi and others, 2024).  
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	Ecosystem services are broken down into the following five categories (Defra, 2024). 
	•
	•
	•
	 Provisioning (tangible things obtained from ecosystems that supply products): Food, Timber, Water supply and Fish 

	•
	•
	 Abiotic (material flows not dependent on ecosystems but provided by nature): Renewable energy 

	•
	•
	 Regulating (ecological processes that regulate and reduce negative effects): Air pollutant removal, Carbon reduction, Flood regulation, Noise reduction and Temperature regulation 

	•
	•
	 Cultural (non-material benefits of environmental settings through interaction with nature): Recreation, Physical health, Mental health, Volunteering and Education 

	•
	•
	 Aggregate and bundled services: Amenity, Biodiversity, Soil, Water quality, Landscape and Non-use values.  


	As discussed in the introduction, this project specifically considers the ecosystem services arising from nature associated with heritage assets; cultural services arising from the cultural heritage of the assets are not considered.  
	Marine and coastal heritage assets 
	The historic environment includes all aspects of the environment resulting from the interaction between people and places through time, including all surviving physical remains of past human activity, whether visible, buried or submerged. Those elements of the historic environment – buildings, monuments, sites or landscapes – that have been positively identified as holding a degree of significance meriting consideration are called ‘heritage assets’ (UK Marine Policy Statement, 2011). It is within this conte
	Designated assets are those which have been recognised as being of sufficient significance to be given formal status protected by law and/or policy. Designated assets can range from trace physical remains to entire landscapes and everything in between (NPPF, 2024). The list of designated heritage assets encompasses: 
	•
	•
	•
	 World Heritage Sites 

	•
	•
	 Scheduled Monuments 

	•
	•
	 Listed Buildings 

	•
	•
	 Protected Wreck Sites 

	•
	•
	 Registered Park and Gardens 

	•
	•
	 Registered Battlefields 

	•
	•
	 Conservation Areas  


	Non-designated assets are those which have heritage significance (as identified by plan-making bodies) that do not meet the criteria for designation but are of sufficient significance to merit consideration in planning decisions (MHCLG, 2019). Non-designated assets include buildings, monuments, sites, places, areas or landscapes.  
	For the purposes of this project, ‘marine and coastal heritage assets’ were defined using Historic England’s categories of coastal, marine, and maritime heritage (Historic England, n.d.), which include: 
	•
	•
	•
	 Ports and harbours 

	•
	•
	 Seaside resorts 

	•
	•
	 Marine archaeology 

	•
	•
	 Submerged landscapes 


	Heritage assets as natural capital assets 
	Natural capital and ecosystem services approaches are playing an increasingly important role in shaping land management plans and research strategies. This study considers the natural capital benefits associated with heritage assets, therefore it is important to contextualise this relationship. 
	A recent study conducted by Historic England (Jeffreys and others, 2024), found regular and strong connections between heritage and biodiversity; biodiversity often reflects the history of an area and is thus intrinsically linked to its heritage. As will be outlined within this report, heritage structures such as sea walls and wreck sites can contribute to biodiversity. Examples include barnacles or mosses nested within historic sea walls or sheltered sites for marine species provided by submerged wrecks. B
	Furthermore, heritage assets also provide ecosystem service benefits through wellbeing services as a result of their associated habitat and biodiversity eg mental health benefits from enjoying greenspaces or recreational benefits from divers photographing marine life on submerged wrecks. Heritage assets can also help us to understand the species that will thrive in certain areas helping to inform restoration (Natural England, 2023). Heritage similarly has a strong influence on the biodiversity of an area, s
	When assessing heritage assets in terms of the natural capital, it is also essential to consider how the natural elements associated with them are valued, recorded, and measured. Several overarching approaches can help identify the monetary and non-monetary values associated with marine and coastal heritage assets. The natural capital and ecosystem service benefits provided by heritage assets can be better understood and valued through:  
	•
	•
	•
	 Ecosystem Services Assessments: The process of identifying, quantifying and valuing the benefits that ecosystems provide to humans. This can help understand how and what ecosystem services are provided (). Ecosystem Service Assessments track benefit flows, while natural capital treats ecosystems as lasting assets (Everard and Waters, 2013). 

	•
	•
	 An example of an ecosystem service assessment is the evaluation of North Devon’s Biosphere Reserve, which examined services including water purification, soil fertility, and cultural heritage to guide sustainable development and conservation efforts (North Devon UNESCO Biosphere Reserve Taw, 2020).  

	•
	•
	 Ecosystem Services Valuation Database (ESVD): A resource which collects information on the monetary value associated with ecosystem services (ESVD, 2024).  

	•
	•
	 Natural Capital Register and Account Tool (NCRAT): Used to present the value, quantity and quality of the natural resources present (Environment Agency, 2023).  

	•
	•
	 Natural Capital Evidence Handbook: An information guide outlining the shared strategic understanding of the natural environment (Natural England, 2021).  


	Monetary value can be further understood using and undertaking: 
	•
	•
	•
	 Habitat Quality Assessments: To better understand and estimate the biodiversity present. From a heritage perspective assets may act as a habitat which in-turn improves the biodiversity of a region (Natural England, 2019).  

	•
	•
	 Market-based evaluations: 

	•
	•
	 Direct Market Prices: Only applicable if the asset has a market value. 

	•
	•
	 Contingent Valuation: Asking individuals how much they are willing to pay to preserve or restore an asset. 

	•
	•
	 Choice Experiments: Presenting scenarios to individuals involving trade-offs to determine their preferences (Grilli and others, 2021). 


	These examples help to identify the natural capital present in a given area, which in turn provides insight into the ecosystem services offered by historic assets. It is recognised that this list is not exhaustive, instead providing an overview of several approaches. 
	Methodology 
	The project used desk-based research and online surveys to populate a matrix with all identified research. The purpose of the matrix was to record data collected from the online research and survey forms in a consistent format and to allow subsequent data, and thematic analysis. An online survey was also distributed to inform the desk-based rapid review of the existing literature and research regarding marine heritage, co-benefits and natural capital. 
	Initial desk-based review 
	A desk-based review was undertaken to review the existing literature and resources available. Key activities included: 
	•
	•
	•
	 Scoping of organisations likely to have undertaken relevant research  

	•
	•
	 Website review of scoped organisations  

	•
	•
	 Review of published and academic papers 


	An initial review of the websites of scoped organisations identified projects within the public domain. An online review of research funding databases and research programmes 
	identified ongoing research related to marine heritage and co-benefits. Key databases and websites used included: 

	•
	•
	•
	 UK Research and Innovation (UKRI) and the funding bodies within it 

	•
	•
	 Historic England  

	•
	•
	 Natural England  

	•
	•
	 National Marine heritage Record (NMHR)  

	•
	•
	 Joint Nature Conservation Committee (JNCC) 

	•
	•
	 Academic research papers 


	UKRI review 
	The initial desk-based research concentrated on reviews of research funding databases. The UKRI database lists all projects funded by UKRI and its councils, including organisations such as the Arts and Humanities Research Council (AHRC), Natural Environment Research Council (NERC), and the Economic and Social Research Council (ESRC). 
	Published papers 
	Published papers were searched using Web of Science. Searching of additional academic databases including Google Scholar and Scopus was also undertaken.  
	The search was limited to literature published between 2005-2024 to capture research gaps, recommendations and the most recent achievements in the field. Research was filtered by topic (searching across title, author, defined keywords and abstract). This resulted in 4,420 results of which 4,103 were in the English language and could be filtered and sorted by relevance.  
	Search terms  
	Key search terms were used to refine the review, considering the asset and project types and keywords. These were:  
	•
	•
	•
	 Asset types: 
	o
	o
	o
	 Shipwrecks 

	o
	o
	 Aircraft wrecks 

	o
	o
	 Submerged landscapes 

	o
	o
	 Harbour and wharf structures 

	o
	o
	 Navigational aids (eg lighthouses) 

	o
	o
	 Promontory forts 

	o
	o
	 Salt working sites 

	o
	o
	 Military coastal defences 

	o
	o
	 Historic coastal settlements 

	o
	o
	 Shipbuilding yards 

	o
	o
	 Fishing industry sites 

	o
	o
	 Breakwaters 

	o
	o
	 Coastal defences 




	•
	•
	 Project types: 
	o
	o
	o
	 Marine extraction sites 

	o
	o
	 Submarine cables 

	o
	o
	 Managed realignment 

	o
	o
	 Flood and coastal risk management (FCRM) 




	•
	•
	 Keywords: 
	o
	o
	o
	 Management practices 

	o
	o
	 Nature-based solutions 

	o
	o
	 Conservation 

	o
	o
	 Environment 

	o
	o
	 Co-benefits 

	o
	o
	 Natural capital 

	o
	o
	 Heritage conservation 

	o
	o
	 Artificial reef 

	o
	o
	 Coastal erosion 

	o
	o
	 Habitat creation  

	o
	o
	 Marine Protected Areas (MPAs) 

	o
	o
	 Heritage 





	These terms were derived from the project aims, and the common themes discussed in workshop one. As survey responses were received, additional keywords were added to ensure that all key literature was captured by the review. Search terms were used in combination with one another eg ‘shipwrecks’ and ‘heritage conservation’ or ‘historic coastal settlements’ and ‘nature-based solutions’.  
	An initial screening of identified research was undertaken based on research titles and abstracts to begin to consider their relevance and filter out papers which did not link to the project aim and objectives. Once assessed, the research list was refined and full text articles or reports were reviewed to identify common themes, key research gaps and recommendations. 
	Workshop one 
	The workshop was held on 10th October 2024 to engage key stakeholders and to inform the review of available literature and initiatives. The purpose was to gather insights and expertise to support the wider co-benefits review. 
	The workshop was conducted in a structured format, combining a presentation and an interactive discussion. Patrick Mayer of JBA Consulting chaired the workshop, which was facilitated using the online platform Conceptboard. This platform allowed participants to contribute by typing notes and highlighting key points, which were then drawn upon during the discussion. 
	The discussion primarily focused on two core questions: 
	•
	•
	•
	 What do you consider to be the most significant literature, research, management strategies, or initiatives that have explored co-benefits for marine and coastal heritage sites and natural capital priorities? 

	•
	•
	 Can you identify any challenges or barriers to maximising and securing co-benefits between marine and coastal heritage assets and natural capital? What measures could help overcome these challenges or barriers? 


	Online survey 
	An online survey was distributed to workshop attendees and a wider group of stakeholders. The purpose of the online survey was to target specific individuals within scoped organisations to understand any relevant sources that were not already captured by the desk-based review. 
	Survey respondents were asked to share details of which sector they worked within, defined as the following: 
	•
	•
	•
	 Regulatory/Governmental Body 

	•
	•
	 Charity/Member Organisation 

	•
	•
	 Professional Institute 

	•
	•
	 Academic and Research 

	•
	•
	 Museum 

	•
	•
	 Private/Commercial Sector 

	•
	•
	 Other 


	Information such as the respondent’s name, role, or organisation were left as optional fields, alongside whether or not respondents consented to being contacted following the survey. 
	The questions within the survey form were designed to capture key information that could be directly inputted into the matrix or would inform the focus of the co-benefit report. The survey forms were structured so that the recipient was invited to identify key sources or themes that were relevant to the research phase of the project. This took the form of free text boxes to facilitate a wide range of responses. 
	The questions posed within the survey were the following: 
	•
	•
	•
	 Are you aware of current examples of management strategies and initiatives that have provided co-benefits to marine and coastal heritage sites and natural capital priorities? 

	•
	•
	 If you are involved in the management of heritage assets, or projects/ programmes that affect heritage assets, have you considered the co-benefits of natural capital and how? If not, can you identify any examples where a natural capital approach could have been applied, or what the barriers you encountered were? 

	•
	•
	 Is there any key literature or guidance documentation that you believe would be valuable for informing our understanding of how natural capital and ecosystem services approaches can be applied to marine and coastal heritage sites? If so, please provide details or references. 

	•
	•
	 What do you consider to be the current practice and knowledge gaps in managing heritage assets to benefit natural capital? 

	•
	•
	 Can you identify any challenges or barriers to maximising and securing co-benefits between marine and coastal heritage assets and natural capital? What would overcome these challenges or barriers? 

	•
	•
	 Are there any additional thoughts or comments you would like to make? 


	In total there were 20 responses to the survey, with varying degrees of engagement. 
	Workshop two 
	The workshop was held on 23rd January 2025, to engage stakeholders in reviewing the project's findings and gathering insights to inform the development of recommendations. 
	The workshop was conducted as an interactive seminar, building on the insights gathered in the previous workshop held on 10th October 2024. The session was led by Patrick Mayer of JBA Consulting and facilitated via Microsoft Teams. The objectives of the workshop included sharing the results of the project's evidence review and survey, as well as presenting and refining the approach for the forthcoming report. Participants were encouraged to collaborate in co-designing and developing recommendations. 
	Limitations 
	The project was conducted between September 2024 and March 2025, and the short project timeline introduced several limitations: 
	Time constraints: The short timeline required rapid progression through each project stage, leaving limited opportunity to address potential gaps or conduct follow-up activities. 
	Seasonal challenges: The engagement period for the initial workshop and survey coincided with December and January, during which annual leave and Christmas closures likely impacted response rates. 
	Broader limitations of this review include: 
	Defining relevant research: Ongoing research with potential relevance to heritage co-benefits for natural capital may not have been identified where the connections to natural capital were not explicitly stated. For example, studies identifying ecosystem services within historic landscapes might have been overlooked if they did not explicitly discuss heritage sites. Where possible the project team sought to identify these connections throughout work on the rapid research review. 
	Survey reliance: The survey approach relied on responses from individual representatives within organisations. While this minimised duplication and reduced the burden on staff, it may not fully capture all relevant activities or perspectives within those organisations. Where possible respondents were also asked to forward the survey onto other relevant colleagues who were not identified by the project team at the time of the survey. 
	Workshop and survey results  
	In the online survey and workshops participants were asked to provide their insights into literature, and initiatives regarding the co-benefits of natural capital and heritage assets. These responses were used to help determine the key themes for the research review, and co-design the recommendations given at the end of this report.  
	In the context of the online survey, when respondents were asked if they were aware of any existing examples of management strategies or initiatives that have provided co-benefits to marine and coastal heritage sites (and natural capital), over 50% of respondents answered no. Accordingly, this response highlights the importance of this report in exploring  how co-benefits can be delivered in the marine and coastal environment. Whilst this may not be representative of the sector as a whole, a significant num
	Key literature and existing management of marine and coastal heritage assets  
	Key research outlined by participants helped inform the research review and identify research gaps.  
	When asked to identify any examples where a natural capital approach to management could have been applied, around 40% of participants were unaware of existing strategies or initiatives. Several participants also acknowledged that there are few examples of 
	management strategies formally adopted to provide co-benefits to marine nature and coastal heritage sites.  

	Examples provided where this had been adopted include: 
	•
	•
	•
	 Historic England North West and North East Rapid Coastal Zone Assessment projects included comments from Natural England representatives (Eadie 2017). This was undertaken to check that management proposals for at risk coastal heritage was not detrimental to nature-based designations. 

	•
	•
	 The Goodwin Sands and Kent Coast Project 

	•
	•
	 Heritage, Natural Capital & Ecosystem Services: Case Studies on the Dorset Stour and Tyne to Tees Marine Area 

	•
	•
	 Lake District Management Plan for National Park and World Heritage 

	•
	•
	 The National Trusts Shifting Shores internal policy (National Trust, 2025).  

	•
	•
	 The TIDE Project – It was mentioned that this includes a Tourism Toolkit for European Maritime and Underwater Cultural Heritage (TIDE, 2025). 


	Alongside these, it was recognised that there are several examples of management strategies that inadvertently provide co-benefits. Here it was suggested that these could be adopted at coastal heritage sites to achieve joint nature-heritage conservation goals, however specific examples were not provided. 
	Challenges and barriers  
	When asked if involved in the management of heritage assets or projects/programmes that affect heritage assets, responses were evenly distributed between those who were and weren’t involved. Where not involved, it was mentioned by one individual that “Most of the time the aims of things like natural capital are either not relevant or simply overlook the historic environment”.  
	The main barriers and knowledge gaps surrounding existing work was also considered. Respondents to the survey highlighted the necessity for an equal consideration of coastal and marine assets within the context of natural capital, with a recognition by some that additional gaps would likely be identified throughout this project. Several respondents also added that they were unaware of existing methods of best practice. 
	Key challenges and barriers highlighted: 
	•
	•
	•
	 Poor evidence base – Recognition that there is a lot of theory, but case studies and evidence-base can be difficult to find. Data relating to the historic environment is not always readily available and maintained to make it easily accessible. 

	•
	•
	 Limited understanding of the benefits and challenges of marine growth on heritage assets, particularly in the intertidal zone.  

	•
	•
	 Limited interdisciplinary work despite a general advocacy for collaborative working – perceived conflicting objectives.  

	•
	•
	 Uncertainty regarding identifying assets and which metrics and indicators are relevant – it was mentioned that these are often co-designed locally with stakeholders or determined by national or regional evidence and datasets.  

	•
	•
	 Lack of awareness in applying natural capital approaches to managing heritage assets.  

	•
	•
	 Lack of funding to support heritage assets. 


	Opportunities 
	The main opportunities within existing research around the co-benefits of heritage sites for natural capital were explored, with an overarching view that it is important to emphasise that the historic environment is a finite resource. Opportunities to maximise and secure co-benefits focused around: 
	•
	•
	•
	 Creation of guidance literature which provides a range of examples and case-studies 

	•
	•
	 Improve opportunities to talk to others dealing with similar issues 

	•
	•
	 Better understanding of how to apply natural capital in policy making and decision-making. 


	Nearly all participants said that interdisciplinary collaboration could be improved across all disciplines involved in managing heritage assets. Some acknowledged that this has improved over time and continues to do so but recognised that collaboration is not consistent enough. Several responses mentioned a lack of standardised information across disciplines (sometimes resulting in duplication of work). 
	Ecosystem services provided by marine and coastal heritage assets 
	This section aims to identify the ecosystem services that arise from the habitats associated with marine and coastal heritage assets. This review is not intended to be exhaustive but seeks to outline illustrative examples that introduce key themes and topics pertinent to the management of heritage assets for co-benefits. 
	This report does not attempt to provide a comprehensive review of these habitats but rather provides an overview their key characteristics, particularly regarding their associated biodiversity. Accordingly, the aggregated and bundled services and provisioning services associated with these assets are addressed. Likewise regulating services are also discussed where applicable. While the cultural services arising from 
	these heritage assets is discussed, it is not the express purpose of this report to outline these cultural services. It should be noted that this discussion does not diminish the cultural significance of these heritage assets, but rather takes a holistic view, conceptualising heritage as a part of the environment as outlined by Richards and others (2020). 

	The scope of this review has been focused on ‘marine and coastal heritage assets’ as defined by earlier in the report. Furthermore, offshore energy structures have also been considered. This is in recognition that although these structures are not traditionally considered heritage assets, there are ongoing discussions around capturing the cultural heritage and biodiversity value of these industries as decommissioning activities commence (National Museums Scotland, 2017; Lemasson and others, 2024). 
	Marine and coastal heritage assets 
	Marine archaeology 
	Predominantly the ecosystem services arising from marine archaeology is associated with shipwrecks, an asset type that has long been the focus of interdisciplinary research regarding their associated ecology (Wessex Archaeology, 2008), which has recently emerged as its own field of study (Meyer-Kaiser and Mires, 2022; Paxton and others, 2024). 
	Shipwrecks introduce a distinct artificial structure to the seabed, significantly influencing existing ecosystems regardless of the substrate they settle on, be that coral reefs, rocky reefs, or soft sediments. The introduction of these structures can create new habitats, often markedly contrasting with their natural surroundings. This artificial substrate can support a diverse range of flora and fauna, from microorganisms and sessile invertebrates (eg sponges, cnidarians, bryozoans) to mobile species such 
	In sedimentary environments (ie sand and gravel sea floors), shipwrecks provide hard surfaces, acting as artificial reefs, that facilitate colonisation by organisms typically absent from these areas (Ross and others, 2015; Balazy and others, 2019). The Volnay wreck in South-West England (Bolton, 2018) represents an excellent example of this colonisation. In this instance the Volnay wreck was identified as a habitat for spiny lobsters because of its structural features, such as boiler tubes and crevices in t
	As highlighted by Ross and others, where wrecks mimic hard-bottom habitats they attract diverse fish species, including reef-associated species like chain dogfish and yellowfin bass, offering essential refuges, feeding grounds, and spawning sites (2015). Similarly, 
	recent acoustic telemetry and tagging in the northeast Atlantic has revealed pollack aggregations near wrecks during summer, where these structures act as refuges (Gonse and others, 2024).  

	As Mires and Meyer-Kaiser highlight, wrecks can also be considered a dynamic habitat, changing over time during the degradation of a wreck site, as demonstrated by the Portland wreck in Stellwagen Bank (2023). Structural changes driven by fishing activities and natural deterioration transforms how the wreck functions as a habitat, altering the availability of stable surfaces and microhabitats for species like sponges and anemones. For example, the collapse of the Portland’s freight deck and fantail created 
	Whilst shipwrecks have the potential to become a diverse habitat for a wide range of species, this discussion would not be complete without a corresponding review of the potential negative impacts they can have on ecosystems, and the potential detrimental effect of marine growth on the preservation of marine cultural heritage. While not considered an issue with historic wrecks, more modern wrecks can damage, or even eliminate natural habitats, such as sand beds, coral reefs, or vegetated areas, altering the
	Nevertheless, these examples highlight the extent to which shipwrecks can contribute to biodiversity due to the habitat they introduce, resulting in aggregated and bundled ecosystem services arising from these assets. In this way wreck sites also provide cultural services associated with dive tourism. 
	There are also growing discussions around the extent to which shipwrecks provide regulating and provisioning services, in effect serving as Marine Protected Areas (MPA) due to the exclusion zones around designated sites preventing fishing activities (Hickman and others, 2023; Mires and Meyer-Kaiser, 2023). Mires and Meyer-Kaiser have demonstrated this point in their 2023 publication, highlighting the ecological importance of shipwrecks in locations which are subject to trawling pressure, showing significant
	Ports and harbours 
	In addition, to marine archaeology, historic ports and harbours also provide an often-underappreciated habitat which provide aggregated and bundled services through their contribution to biodiversity. Primarily research on this topic has focused on historic masonry walls (Vaselli and others, 2008; Baxter and others, 2023), which interact with marine ecosystems in complex and significant ways. Their ability to support diverse ecological communities stems from their distinct physical properties, age, and expo
	Constructed from locally sourced natural stone, historic masonry walls often mimic the physical and chemical properties of adjacent rocky shores. Over time, the natural weathering of these stones creates rough, textured surfaces and small water-retaining features that benefit marine wildlife by providing ideal surfaces for attachment and growth (Baxter, 2023).  
	The surfaces of historic masonry walls often feature fine-scale topographic complexity, including cracks, pits, and crevices that form due to weathering and decay over time. These features create microhabitats that offer refuge from physical stressors such as desiccation, predation, and wave impact, supporting colonisation by both sessile (ie algae, barnacles, and mussels) and mobile marine species (ie crabs and molluscs) (Baxter and others, 2022a, 2022b, and 2022c). Many historic masonry walls include larg
	habitat niches that increase the ecological value of these walls, supporting greater species diversity than simpler modern walls (Baxter and others, 2023). This is supported by a recent study by Firth and Maudlin whereby a combined program of heritage and biodiversity assessment in Plymouth Sound identified more species on historic structures than their modern equivalents in the intertidal zone, alongside a different observed set of species on historic structures than on natural rock (2024). 

	Drystone construction of historic walls also enhances habitat provision by creating porous structures with voids and interstitial spaces between stones. These hidden spaces offer a cooler and more humid environment, ideal for species seeking refuge from harsh external conditions. This provides habitat for a range of organisms that cannot thrive on exposed surfaces (Baxter and others, 2023).  
	Historic masonry walls are often colonised by ecosystem engineers such as seaweed (eg Fucus vesiculosus) and mussels. These species form canopies that regulate near-surface environmental conditions by reducing temperature extremes and moisture loss during low tides. The resulting shaded and stable environments foster the growth of diverse understorey communities (Coombes and others, 2017; Baxter and others, 2023). 
	Microbial activity also plays a crucial role in the ecological and structural dynamics of historic masonry walls (Gadd and Dyer, 2017; Booth 2024). Microbial communities, including fungi, cyanobacteria, and lichens, colonise rock-based substrates and create biofilms that enhance surface stability. These biofilms, which can include bioprotective lichens and microbial coatings, contribute to the formation of durable rock varnishes, reducing erosion and weathering while supporting nutrient cycling for other or
	However, research on the ecology of more modern infrastructure, particularly those built of concrete, or other artificial materials have identified the relative lack of biodiversity on these structures (Firth and others, 2013; Momota and Hosokawa, 2021). Specifically, these studies have identified a distinct lack of heterogeneity along these manmade structures compared to comparable rocky ecosystems (Bacchiocchi and Airoldi, 2003; Firth and others, 2013; Momota and Hosokawa, 2021; Baxter and others, 2022d; 
	While the colonisation of built structures has a clear benefit for biodiversity, there are also instances when this can have a detrimental effect on their structural integrity. Specifically, 
	this is referred to as biodeterioration, whereby sessile organisms, invertebrates, algae or other microorganisms cause cracks, fissures, or decomposition which can lead to the loss of material over time (Bone and others, 2022). Bone and others (2022) present a summary of these biodeteriorative effects on a variety of substrates (limestone, chalk etc). This literature is not reviewed in detail within this report but reiterates the point that there are instances when the colonisation of marine structures is n

	Nevertheless, the evidence presented above illustrates the large number of instances whereby the built heritage associated with ports and harbours can contribute to biodiversity and therefore provide aggregated and bundled ecosystem services. 
	Seaside resorts: piers 
	The extent to which the heritage assets associated with seaside resorts function as habitat and provide ecosystem services is a potentially broad topic, one that spans both terrestrial and marine environments. As such, this review is limited specifically to those assets which are within the marine environment due to time limitations. However, there is significant overlap between the historic masonry structures discussed above in the context of ports and harbours, as these structures also constitute an eleme
	Piers however represent a particularly enigmatic aspect of the built environment at seaside resorts which have not otherwise been captured elsewhere in this report. The research review for this report found little academic evidence highlighting that piers have been studied within this context. However, one such example is a survey undertaken at Yarmouth Pier on the Isle of Wight (Herbert and others, 2021). 
	Specifically, the study at Yarmouth pier was undertaken by volunteer Seasearch SCUBA divers, alongside the use of Baited Remote Underwater Video (BRUV) during a period of reconstruction of the pier head. In much the same way discussed above with regards to masonry structures, the survey identified that the vertical and horizontal structures of the pier, including pilings and cross beams, provided hard surfaces for the colonisation of algae, invertebrates, and other benthic organisms. This in turn created fe
	The shelter and refuge offered by pier pilings were identified as particularly important in regions where there were strong tidal currents present at Yarmouth Pier. Species such as bass, pollack, and wrasse were recorded utilising the reduced current flows around pilings for resting, ambushing prey, and avoiding predators. Additionally, planktivorous species 
	like sand smelt (Atherina sp.) were observed benefiting from moderate currents beneath the pier. Additionally, this study also highlighted the structural complexity of the seabed beneath the pier, enhanced by fallen debris and cobbles, which provided habitat for crabs and smaller benthic species, further enriching the local ecosystem (Herbert and others, 2021). 

	This example from Yarmouth demonstrates many of the key physical characteristics that likely are present at many piers across the UK in terms of the habitat they provide and the biodiversity they support. It should be noted a review of freely available Seasearch data highlights records at a wide range of UK piers, such as a significant dataset at Swanage pier, which may have value for future research. 
	Submerged landscapes 
	Research into the ecological benefits of submerged landscapes remains limited, with no studies directly identifying the links between these landscapes and biodiversity, or indeed as habitat. This gap in understanding is not entirely surprising, given the significant challenges associated with conducting research on the seabed, particularly at depth. Although this lack of evidence should be considered a limitation, a number of indirect evidence sources have been considered by this report to begin addressing 
	One such way of addressing this gap is to consider peat deposits that are close to the surface, which highlight potential biodiversity supported by submerged landscapes, and as such the aggregated and bundled services they provide. Principally, this relates to the soft composition of peat deposits, which make it suitable habitat for boring or burrowing species when close to the surface. One means of evidencing this characteristic is the European Environment Agency (EEA) classification of fossilised peat as 
	There is also indirect evidence that highlights the regulating services provided by submerged landscapes, acting as a means of carbon sequestration. As highlighted by Blue Carbon inventory, there is an estimated total of 244 Mt of organic carbon in long term stores in the top 10cm of the seabed surrounding the UK (Burrows and others, 2022). 
	While this research does not include more deeply stratified deposits, it serves to highlight the extent to which buried marine deposits function as a regulating service sequestering carbon. While this review found no studies that attempted to quantify the contribution of submerged landscapes to carbon sequestration, it is worth noting both the extent and density of these buried landscape features surrounding the UK as a means of highlighting their potential contribution as a regulating service. An example o

	Offshore energy structures 
	Although not traditionally regarded as heritage assets, there is a growing interest in documenting the history of modern energy production, particularly in the context of the Norh Sea, recognising its significance in shaping industrial, social, and technological developments (National Museums Scotland, 2017; Douet, 2020, Hein and others, 2021). It is noteworthy to mention parallel emerging research streams regarding the UK’s nuclear facilities, namely the Heritage Strategy recently published by the Nuclear 
	As discussed above in relation to other built structures, offshore platforms introduce hard surfaces into marine environments that would otherwise lack such features, particularly in natural sedimentary habitats. These structures provide surfaces for colonisation by marine organisms and can increase the abundance of certain species. However, compared to other structures with more physical complexity or surface defects (ie shipwrecks and masonry walls), offshore platforms often lack these features, and as su
	Identification of co-benefits 
	Having established how marine and coastal heritage assets provide ecosystem services, this section of the report identifies specific methodologies for their management to 
	increase co-benefits. The methodologies outlined below represent examples from the literature examined during the research review phase of the project. 

	This discussion has been split into the following categories to articulate the approaches to delivering co-benefits, alongside some of the considerations necessary for their application: 
	•
	•
	•
	 Conservation and management approaches 

	•
	•
	 Statutory designations  


	The review of conservation and management approaches identifies site-based approaches to achieving co-benefits, both in terms of management and adaption strategies, alongside assessment approaches which develop interdisciplinary baseline - essential for delivering co-benefits in this context. Also considered here is adaptive release, as a potential management approach that can deliver co-benefits within the context of changing significance as a result of climate change. 
	Although a detailed policy assessment has not been considered within this project, the literature review included discussions regarding the extent to which the exclusion zones surrounding marine heritage assets, as a result of their statutory designations, are already delivering co-benefits. In recognition of this, specific examples from this literature are discussed below. 
	Conservation and management approaches 
	Bioprotection 
	Bioprotection refers to the ability of organisms to actively or passively mitigate the effects of weathering and erosion on various surfaces (Bone and others, 2022; Baxter, 2023). In this context bioprotection represents a valid heritage conservation and management approach which increases co-benefits. Understanding the comparative bioprotective properties of various organisms enables informed management decisions for heritage assets. Allowing species with bioprotective properties to grow on marine and coas
	There are also potential cultural services which may arise from bioprotective management strategies, as in a terrestrial setting there are multiple sources demonstrating that people place significant value on the habitats and species associated with heritage assets (Evans and others, 2022; Pardela and others, 2022). However, the relationship between the public 
	views, and the ‘greening’ of coastal heritage structures is currently less clear (Marine online assessment tool, 2018). Nevertheless, the potential for these cultural services aligns closely with Natural England’s ‘Nature Recovery and the Historic Environment’, guidance (2023) which highlights the potential of heritage to contribute meaningfully to integrated environmental management by increasing social value. 

	At present there is no recognised guidance for the management of marine growth in this context, and the effects may vary significantly depending on the specific materials heritage assets are constructed from and the local environment. Therefore, it is recommended that if this management approach is considered, then advice and guidance should be sought from Historic England and Natural England, particularly if this relates to heritage assets with statutory protection. This recommendation is given further wei
	The current lack of clear guidance on bioprotection is not unsurprising, as to date there has not been extensive research defining the bioprotective efficacy of marine flora and fauna on heritage assets. As highlighted by Bone and others (2022), most of the research on bioprotection has focused on the morphology of a single species, which adds validity to the evidence, but does not capture the bioprotective properties of whole assemblages. Likewise, marine growth is not a panacea for co-benefits, as certain
	Mussels, barnacles, and oysters 
	These sessile species have been demonstrated to have a bioprotective role on the surfaces they colonise due to the solid calcareous structures they form. It has been demonstrated that both mussels and barnacles act as a solid barrier against wave action, helping to maintain the temperature of the surfaces they are attached to reducing thermal stress, and helping to prevent salt ingress (Coombes and others, 2017; Gonzalez, 2021; Bone and others, 2022; Baxter and others, 2022c). Likewise, there is also eviden
	Plants and macroalgae 
	There is evidence highlighting that brown canopy-forming algae Fucus spp moderates temperature on artificial structures reducing thermal stress (Coombes and others, 2013; Bone and others, 2022) and may even enhance structural integrity (Baxter and others, 2022a). Likewise, there is evidence that red coralline algae (Lithophyllum incrustans) may also reduce weathering (Kennedy and others, 2019). 
	Furthermore, Baxter and others (2022c) has provided evidence demonstrating that seaweed coverage reduces surface erosion and does not have a negative impact on natural cement-based mortar, which is commonly used in the restoration of maritime built heritage. 
	Microorganisms, biofilms and lichen 
	While there is has been work undertaken quantifying the bioprotective properties of lichen in a terrestrial setting (Carter and Viles, 2003), less work has been completed in a marine environment. However, this work may well be applicable in the spray or splash zone where marine lichen are present (Bone and others, 2022). 
	As noted in the previous section of this report, microbial communities that establish on hard surfaces form biofilms, which can play a crucial role in enhancing surface stability. These biofilms, comprising fungi, cyanobacteria, and lichens, contribute to the development of resilient rock varnishes. This process helps mitigate erosion and weathering while also facilitating nutrient cycling for other organisms (Gadd and Dyer, 2017; Bone et al., 2022). Furthermore, Gadd and Dyer (2017) highlight that microbia
	Similarly, Cutler and others have identified that the presence of algae on historic structures may have a positive bioprotective role in limiting the amount of moisture ingress to the stone it has colonised (2013). 
	Adapting hard infrastructure using nature-based solutions 
	While a bioprotective management approach seeks to enhance the complex habitat opportunities present on historic structures, the implementation of nature-based solutions (NbS) on hard infrastructure in the marine environment looks to adapt existing assets to encourage biodiversity or provide other benefits such as contributing to flood protection (Evans and others 2021; Bridges and others, 2022). As discussed in the context of bioprotection, NbS like these can enhance biodiversity associated with these asse
	Artificial coastal structures tend to be low in terms of their overall biodiversity (Firth and others, 2013), and as such there is a growing call for eco-engineering options which facilitate ‘greening the grey’ of coastal infrastructure (Firth and others, 2020; Salauddin and others, 2021), with similar discussions present in a terrestrial setting (Richards and others, 2024). This approach seeks to improve biodiversity by either introducing new features to vertical surfaces (Firth and others, 2016; Morris an
	Much of the work regarding the introduction of new features to vertical surfaces has been focused on artificial rock pools or textured surfaces (Browne and Chapman, 2014; Firth and others, 2016). These can be attached to existing coastal infrastructure to create beneficial habitat where there has otherwise been low biodiversity. Conversely, the creation of holes, grooves, or crevices in vertical surfaces does not aim to add a new feature to a surface but rather create pit and crevice habitats in existing st
	However, the application of these NbS in the context of heritage assets, and achieving co-benefits, requires careful consideration to avoid negatively impacting the significance of these structures. At present there is only limited published guidance on NbS in these contexts (see Naylor and others, 2017). In the case of heritage assets with statutory protection, the introduction of new features, or indeed the introduction of holes or crevices, is likely not a feasible option. These modifications are likely 
	Integrated management and assessment approaches 
	While bioprotective approaches to asset management, and the implementation of NbS offer practical means of increasing co-benefits, the implementation of interdisciplinary assessments of heritage assets are crucial for developing sufficient evidence to facilitate 
	successful management. These assessments enable a comprehensive understanding of both the historical and ecological significance of sites, which in turn allows a comprehensive assessment of the full range of ecosystem and cultural services associated with the asset. This supports informed decision-making that benefits both heritage conservation and environmental sustainability, and as such providing increased ecosystem services. 

	Historic England (2017) already recommends a benthic ecology survey, such as those conducted through Seasearch, in the management of wreck sites. These surveys complement and inform risk management strategies and enhance our ecological understanding of these assets (Wessex Archaeology, 2008). As demonstrated by Bolton (2018), surveys undertaken by Seasearch have the capacity to explain the joint heritage and ecological value of a wreck site. In 2019 a collaborative pilot study was undertaken to examine the 
	Another means through which information on the ecosystem service benefits provided by wreck sites could be collected is through the licenced diving that already takes place at designated sites in UK waters. There exists a robust licencing system in the UK controlling access to designated wreck sites (Historic England, 2015), whereby licensees act as voluntary custodians of wrecks (Meara, 2020). Through the many hours spent diving at these protected sites, licensees play an important role in their ongoing ma
	Within the context of built heritage structures Baxter and others have proposed an analytical approach to evaluating the combined ecological potential and heritage value of structures on a regional scale (2022d). Their approach proposes a novel scoring system, which was also tested on the Isles of Scilly, and verified through accompanying fieldwork. The purpose of this methodology is to identify sites with the greatest potential for joint conservation. This model offers a structured framework for practition
	Similarly, another proposed methodology has been piloted by Firth and Maudlin at Plymouth Sound, which involved a joint survey of historic structures and their biodiversity at a more granular scale (2024). Using a modified version of a Level 1 historic building survey (Historic England, 2016), they identified and recorded features that contributed to both heritage and ecological value. The study demonstrated how this relatively simple approach can inform site specific management decisions, such as favouring
	Lastly, it is noteworthy to consider the extent of community engagement within marine and coastal heritage through programmes such as CITiZAN (n.d.). Engagement with initiatives such as this offer significant potential gather significantly more interdisciplinary data to support the management of heritage assets. 
	Adaptive release 
	Finally, this section reflects on the body of work surrounding the concept of adaptive release (DeSilvey and others, 2021) and its relationship with co-benefits. 
	Central to adaptive release is the recognition that not all heritage assets can be preserved in their current state indefinitely, and that adaptive release becomes an appropriate management approach when other conservation approaches are no longer feasible in the face of an external threat such as erosion or sea level rise (DeSilvey and others, 2022). As such, adaptive release is an iterative and proactive management approach intended to address and interpret the evolution of heritage assets and their assoc
	Critically, adaptive release is not a passive management approach towards neglect, moreover it focuses on stewardship, facilitating the active participation of stakeholders to open new adaptive pathways during the transformation of an asset from one state to another. The emphasis in this approach is on proactive monitoring, learning, and engaging with these transformations, sustaining heritage interest, while generating new opportunities for public benefit. These opportunities may encompass changing cultura
	significance, or increased ecological value (Penrose and Bartolini, 2022), and therefore increased aggregated and bundled services through the increased biodiversity of a site. 

	The interconnecting perspective that links adaptive release to co-benefits is the shared acknowledgement, and active recognition, that heritage assets are part of a wider socio-ecological system with potential for multiple values, as highlighted by Lin and others (2023). While the co-benefits that may arise from adaptive release are equitable with the management approaches described in this report, this is only true in the context of changing heritage significance and value over time (Venture and others, 20
	Statutory designations 
	In the context of statutory designations, the literature reviewed during this project highlighted discussions regarding the co-benefits already being provided by exclusion zones around underwater cultural heritage assets (Hickman and other, 2023, Mires and Meyer-Kaiser, 2023). It is highlighted below that the increased biodiversity of these sites contributes to increased ecosystem services, including bundled and aggregated services, but also in the form of provisioning services due to their contribution to 
	The ecological value of protected shipwrecks has already been evidenced by this report, highlighting examples such as the Scheduled wreck site SMS Karlsruhe in Scapa Flow (Sanderson and others, 2014), and the Royal Navy Vessel Steam Pinnace 744 (Porter and others, 2023), both of which directly and indirectly support nationally important species. Mires and Meyer-Kaiser provide further evidence of these co-benefits, demonstrating the ecological importance of shipwreck sites on a larger scale (2023). In their 
	As discussed by Hickham and others (2023) and Mires and Meyer-Kaiser (2023), the protection of underwater cultural heritage, specifically regarding the exclusion zones around these sites, serves to protect not only the cultural significance of these assets from fishing gear, but also has ecological benefits by protecting valuable habitat. In this way protected underwater heritage sites are already functioning as ecological reserves (Hickham and others, 2023; Mires and Meyer-Kaiser; 2023). The benefits of th
	reported decline in marine biodiversity, which places the ecosystem services humans rely upon in jeopardy (Rees and others, 2020). 

	As such protected underwater heritage assets are already delivering co-benefits related to their regulating and provisioning services, while inadvertently delivering increased aggregated and bundled services through their contribution to biodiversity. One such example of this which is pertinent to the fishing industry is the recent study undertaken by Gonse and others, who utilised acoustic telemetry to demonstrate how wreck sites benefit pollack populations in UK waters (2024). However, it should be noted 
	Accordingly, there has been some discussion regarding the further designation of underwater heritage assets as a means of safeguarding their ecological benefits (Hickham and others, 2023). Broadly these are not new ideas, with the biodiversity value of exclusion zones around underwater heritage sites identified in Wessex Archaeology’s 2008 publication ‘Wrecks Ecology’, or Firth and Ferrari’s 1992 discussion of MPAs and archaeology prior to their formal introduction. One route for achieving these further co-
	Conclusions and recommendations 
	This report has explored the opportunities for marine and coastal heritage assets to be managed to enhance their contribution to natural capital while maintaining their historic character and significance. Through a literature review, stakeholder workshops, and interdisciplinary analysis, it has been demonstrated that heritage assets not only provide cultural and historical value but also support biodiversity and ecosystem services. By considering these assets within a natural capital framework, opportuniti
	Key findings highlight that marine and coastal heritage assets function as habitats, contributing to biodiversity and ecosystem services in ways that are often overlooked. Examples such as shipwrecks acting as artificial reefs, historic harbour walls supporting 
	marine life, and coastal defences fostering ecological niches underscore the potential for heritage sites to provide multiple environmental benefits. Furthermore, interdisciplinary approaches - including bioprotection, NbS, and integrated heritage and ecological assessments - offer practical strategies for managing these sites to maximise their ecological contributions while preserving their cultural significance. 

	Recommendations 
	To build upon these findings, this report sets out a series of recommendations aimed at integrating marine and coastal heritage assets within natural capital frameworks while ensuring their historic significance is preserved. These recommendations have been developed from identifying themes in the review of literature and stakeholder feedback in workshops. These recommendations have been structured into three key areas: Evidence and Natural Capital Integration, which focuses on advancing research and develo
	Evidence and natural capital integration 
	•
	•
	•
	 Promoting and investing in further research on increasing co-benefits. This could be achieved through the funding of further academic research, PhD funding, or collaborative working with partner organisations to facilitate a greater evidence base. By framing this research in terms of natural capital and ecosystem services, contribution to long-term policy goals can be achieved. 

	•
	•
	 Integrating findings from ecological studies that have considered heritage assets. Coastal ecological studies likely already consider historic structures but do not explicitly state this is the case. A productive research avenue would be to explore the meta data from these studies to establish the true extent of research focusing on historic assets. Such an evidence base would help identify the extent of the ecosystem services being provided by these assets. 

	•
	•
	 Development of standard interdisciplinary assessment methodologies of heritage and ecological value, across both an underwater and coastal setting. Standardised methodologies would facilitate the collection of a more cohesive evidence base, which will be more suitable for the wider integration within natural capital and policy and designation decisions. 

	•
	•
	 The development of research streams which consider how marine and coastal heritage assets could be classified as a habitat type. Such classifications could support further protection and increased survey efficacy. Likewise, this research has the potential to increase the extent to which the aggregated and bundled 

	services derived from these assets is accounted for within natural capital assessments. 
	services derived from these assets is accounted for within natural capital assessments. 

	•
	•
	 Seeking opportunities to work alongside partner organisations to identify trial projects. 

	•
	•
	 Seek to evidence examples of the successful application of NbS applied to marine and coastal heritage assets which have resulted in co-benefits. 

	•
	•
	 Continued collaboration with the Cultural Heritage Capital Programme on the valuation of co-benefits and to integrate heritage assets within a natural capital framework. 

	•
	•
	 Development and integration of an increased evidence base in the marine environment that captures the biodiversity associated with heritage. This could be achieved by sourcing evidence from alternative data sources, such as: Seasearch relating to surveys on heritage assets, review of Environmental Impact Assessment (EIA) baselines which have focused on heritage assets and included ecological surveys, crowd sourcing of imagery collected from the diving community relating to wreck sites.  


	Training and engagement 
	•
	•
	•
	 Stakeholder engagement – promote the concept of co-benefits to those actively involved in the management of heritage assets. Examples of how this could be achieved include conference presentations, training guides, or publications. 

	•
	•
	 Facilitation of training that identifies holistic approaches to the management of heritage assets for co-benefits. This could include both technical and professional, and community audiences. 

	•
	•
	 Continue to encourage and facilitate interdisciplinary collaboration with a focus on co-benefits. 

	•
	•
	 Promote the management of marine and coastal heritage assets for co-benefits through advocacy through professional bodies (such as Chartered Institute for Archaeologists (CIfA) and Chartered Institute for Ecology and Environmental Management (CIEEM)), alongside local community groups. 

	•
	•
	 Continued advocacy for interdisciplinary work on projects at an early stage, with an emphasis on co-benefits. 

	•
	•
	 Enhance public engagement and ocean literacy to increase awareness of the ecological and cultural value of marine heritage assets. 


	Policy and guidance 
	•
	•
	•
	 Development of guidance on managing heritage assets for natural capital priorities, alongside guidance on the application of NbS in a marine and coastal setting. The publication of such guidance would greatly enhance the ability of practitioners to provide robust arguments for more holistic management approaches. 

	•
	•
	 Support of adaptive management approaches such as adaptive release, which have the capacity to deliver co-benefits in certain circumstances. 

	•
	•
	 In conjunction to the development of interdisciplinary assessment methodologies, toolkits could be produced to facilitate uptake and engagement from practitioners. 

	•
	•
	 Building on potential research recommended above (developing how marine and coastal heritage assets could be classified as a habitat type), to work cross-organisationally to formally recognise marine and coastal heritage assets as a habitat. 

	•
	•
	 Engagement with policy discussions, for example with Defra and DCMS, pertinent to the integration of heritage assets within a natural capital framework, and the increased delivery of co-benefits. 


	These recommendations provide a foundation for future research and policy development, ensuring that heritage management contributes to both cultural preservation and environmental sustainability. By embedding heritage into natural capital decision-making, we can ensure that these remarkable sites continue to provide both cultural and environmental benefits for future generations. 
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