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Summary 
This report was commissioned by the Joint Nature Conservation Committee (JNCC) to 
collate existing knowledge on how natural capital approaches have been applied to marine 
and coastal environments and gain insights from this experience for future management and 
policy work in the UK. This project is part of Defra’s Marine Natural Capital Ecosystem 
Assessment (mNCEA) programme.  

The report presents the key findings of the review of relevant studies, frameworks and tools 
(henceforth, jointly referred to as ‘products’); the overall results of the Strengths, 
Weaknesses, Opportunities, and Threats (SWOT) analysis and the findings of the Quick 
Scoping Review (QSR). The QSR focused on the priority gap identified by the SWOT 
analyses, namely, understanding the distribution of marine natural capital benefits and who 
accrues them. 

Review and SWOT analyses of current marine natural capital approaches 

The geographic scope of the review is the whole UK marine environment, including both 
intertidal and subtidal areas, estuaries, the coast, and offshore. Some evidence of 
international good practice has also been included to ensure recommendations on the best 
approach, and on future research, consider lessons from outside the UK. Tools for monetary 
valuation and economic accounting are outside the direct scope of this project. However, 
understanding the purpose and process of economic valuation is a crucial factor in the 
design of natural and social science research. This is because natural capital approaches 
(including accounting) are dependent on data and insights from multiple disciplines. 

Thirty-five products were reviewed with regards to their methodologies and how they treat 
five features of marine natural capital:  

• Extent of marine natural capital assets, 
• Condition of marine natural capital assets, 
• Delivery and status of ecosystem services,  
• Climate change impacts, and 
• Natural capital classifications and frameworks used. 

Secondly, the relevance of each product to UK marine policy and management was 
analysed through the lens of its strengths, weaknesses, opportunities increasing their 
applicability, and threats (or risks) limiting their applicability. Some of the products were 
designed to deliver one part of the natural capital approach and inevitably have gaps on 
other parts. In the context of this review, these gaps were noted as weaknesses against 
those individual products. Importantly, the aim of the SWOT was not to criticise any methods 
used but to highlight any gaps in the existing evidence.  

Each of the products’ marine components was reviewed individually relative to the five 
features of the natural capital approach (i.e. looking at combinations of co-designed products 
was beyond the scope). Hence, the SWOT has not assessed how co-developed products 
cover each other’s main weaknesses. A recommended further step in this analysis would be 
to assess the individual products in combination to identify how they work collectively and 
understand if they offer a package that points towards a preferred marine natural capital 
approach. 

Individual product-level findings were aggregated to identify common themes across the 
evidence base. The overall SWOT results highlight several existing strengths and future 
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opportunities for development and the possibility of integrating the marine and coastal 
natural capital approach into decision making, as follows: 

• With regards to the extent and condition of natural capital assets, products often use 
standardised methods, classifications, and data sets, making the assessments robust 
and scalable.  

• Methods used to assess ecosystem services are mostly repeatable, and transferable 
with frameworks providing a route to further standardisation.  

• The coverage of high-level ecosystem services is wide, with services linked to specific 
asset types at a granular level.  

• There is a potential for the existing approaches to be developed further and move 
towards widely accepted standardised approaches which can be adapted to different 
contexts. Some approaches such as asset-service matrices have been highlighted as 
particularly useful.  

• Another opportunity lies in undertaking innovative work to better understand how both 
species and habitats link to ecosystem service delivery across scales and contexts. 
Future efforts should be dedicated to assessing ecosystem services which have not 
been studied much to date (e.g. regulating services and cultural services other than 
tourism / recreation).  

• There is also an opportunity to use understanding of approaches to measuring natural 
capital assets to develop better measurements of ecosystem services.  

Addressing these and other development opportunities, including sufficient guidance, better 
quality data, and higher resolution assessments, can improve the robustness in ecosystem 
services methods. However, some of the solutions addressing these issues can be costly or 
methodologically challenging.  

The SWOT results informed recommendations developed to outline good practice for a UK 
marine natural capital approach. The recommendations look across the natural capital 
approach and assessment cycle. This cycle starts with agreeing the purpose and scope, and 
engaging with relevant stakeholders including decision makers, those who provide 
supporting data and insights, those expected to benefit and those expected to be negatively 
affected as a result. Technical aspects such as the use of existing classifications, 
frameworks or data and valuation methodologies should also be considered when applying 
the marine natural capital approach.  

Furthermore, 12 recommendations for future research to fill evidence gaps were developed, 
these focus on: the over-arching process, improvements to current practice, incorporating 
the future / temporal elements, and understanding the use and usefulness of evidence.  

QSR of the distribution of benefits across different groups 

The priority research gap as identified by the SWOT and selected in consultation with the 
steering group was the limited consideration of beneficiaries and the distribution of benefits 
to different beneficiary groups across the products. It was acknowledged that understanding 
who benefits from marine ecosystems services is essential for achieving buy-in to the marine 
natural capital approach as well as being key to making the approach coherent to 
stakeholders that want to implement it. Having robust evidence of the beneficiary groups 
could underpin decision-making in areas such as marine management, blue financing, and 
cost-benefit analyses. 

The QSR explored the following priority research question: What evidence exists to 
understand the distribution of the benefits of marine and coastal ecosystem services 
to different beneficiary groups? A QSR protocol was developed to answer this question in 
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line with the Defra and Natural Environment Research Council (NERC) guidance (Collins et 
al. 2015). 

The implementation of the QSR protocol identified 196 potentially relevant documents in 
total, with 75 documents deemed actually relevant to answer the priority research question. 
Of these relevant documents, 39 explicitly mention the distribution of benefits to 
beneficiaries. However, some studies may simply identify who the beneficiaries are, and 
some do this implicitly (e.g. through the monetary units used, such as £/visitor). 

The QSR identified that detailed beneficiary assessments are rarely considered. The 
literature tends to use inconsistent classifications of beneficiaries, often defined for specific 
industries rather than different societal groups. The link between benefits and beneficiaries 
needs to be more comprehensive and include beneficiaries further removed from marine and 
coastal environments. This and other transferrable lessons can be learnt from the terrestrial 
literature, including formal tools for stakeholder mapping and trade-off analysis, which could 
support the identification of beneficiaries. 

Beneficiary assessments require further guidance on distributional analysis and 
quantification and could benefit from quantification and monetisation of beneficiaries’ 
individual benefits. The results of beneficiaries’ assessments should be accompanied by 
explanation of how they can support decision making, particularly with the study of 
beneficiaries gaining more prominence through concepts such as ‘just transition’, linking 
climate change to social and environmental impacts. Consideration of equity across income 
groups and generations as justification for government intervention could be a key driver for 
adopting a natural capital approach. These collective findings from the existing evidence 
provide a solid foundation for future research but need to be developed further.  
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1 Introduction 
This report for the Joint Nature Conservation Committee (JNCC) evaluates the existing 
evidence base on marine natural capital approaches in the UK as part of Defra’s Marine 
Natural Capital Ecosystem Assessment (mNCEA) programme. The report presents the key 
findings of the review of relevant studies, frameworks and tools (henceforth, jointly referred 
to as ‘products’) and the overall results of a Strengths, Weaknesses, Opportunities, and 
Threats (SWOT) analyses. The SWOT analyses fed into the development of a 
recommended marine natural capital approach and identified key gaps in the marine natural 
capital evidence base. One of these gaps, namely understanding the benefits and 
beneficiaries of marine natural capital, has been investigated through a Quick Scoping 
Review (QSR), the outputs of which are also presented here. 

1.1 Project background 

Marine policy and management increasingly reflect the importance of natural capital and the 
multiple ecosystem services it provides. Understanding and measuring stocks of natural 
capital assets and their benefits to society are essential for informing delivery of the 
ecosystem approach, as called for in the UK Marine Policy Statement (2011) and the UK 
Marine Strategy (2019).  

The natural capital approach, as defined by the Natural Capital Coalition (now Capitals 
Coalition) (2019), has several important features including a distinction between the stocks 
of natural assets and associated flows of benefits to society; valuation of the benefits to 
make trade-offs explicit and prioritisation easier; and a forward-looking perspective to 
account for changes in quality and quantity of assets and risks such as climate change.  

Defra’s ‘Enabling a Natural Capital Approach’ (ENCA) guide (2020) has consolidated natural 
capital thinking and evidence. The Dasgupta Review (HM Treasury 2021) emphasises the 
importance of the natural capital approach for economic activity and human wellbeing, 
recognising biodiversity as an asset which we should stop degrading and actively restore. 
The application of the natural capital approach on land is being developed successfully but 
applying it to the marine environment remains challenging.  

A range of approaches to putting marine natural capital and ecosystem services thinking into 
practice has been developed and trialled. There has also been some work to create 
standardised approaches (e.g. Hooper et al. 2019). There remains a need for greater 
convergence and standardisation of these approaches, and for their consistent use to 
support marine decision-making processes. Understanding the strengths and weaknesses of 
different approaches, including gaps and uncertainty in the evidence base and outputs of the 
applied approaches, is important for identifying recommendations for good practice and 
areas for further research. This report reflects the work that has started consolidating what 
we know. 

1.2 Project objectives 

This project aimed to explore how the natural capital approach can be applied to managing 
the UK marine environment. This involved a review of existing marine natural capital tools, 
methods, and studies applying them. The review started with a list of preselected ‘products’ 
which were identified by JNCC and the project team as potentially relevant to UK marine 
resource management and/or marine policy. However, it was expanded, in particular in the 
QSR phase, to include evidence from other contexts with relevance to the marine 
environment. The review reported what was found in the literature and the applicability of the 
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products to the marine environment. The review also identified evidence gaps and 
suggested areas for future research.  

The application of natural capital and ecosystem services approaches is location and context 
specific. The key is to understand how (the extent and condition of) the stock of assets links 
to the flows of benefits and which management-related or other factors affect these linkages. 
A standardised UK marine natural capital framework cannot be entirely prescriptive as the 
linkages will vary depending on context. The challenge is to find effective and efficient ways 
of understanding the context and applying these approaches to different situations. In 
addition, any framework applied would have to be flexible to reflect the evolving 
understanding and evidence in this fast-developing area of work. Using a principles-based 
framework allows for flexibility, which enables the analysis to continue to support the 
maintenance and enhancement of marine and coastal environments. There could also be 
prescriptive elements where there are benefits to standardisation, and therefore, little risk of 
major changes in understanding, for example in recommended habitat classifications. 

Given this context and challenge of finding the good practice in this complex area, the main 
objectives of the project were to: 

• Collate information about existing marine natural capital products and provide a 
summary of the evidence base. 

• Perform an in-depth SWOT analysis on each product and identify strengths, 
weaknesses, opportunities, and threats across the evidence base. 

• Use the SWOT results to develop a recommended common approach and identify 
gaps that require further research. 

• Carry out a QSR addressing a key gap identified through the SWOT analyses, namely, 
information on the benefits and their distribution across beneficiary groups, identified 
as the most immediately pressing evidence need.  

1.3 Structure of the report 

This report is structured in the following way: 

• Section 1: Introduction – Describes the background to the project, the objectives, 
and the structure of the report. 

• Section 2: Review of current marine natural capital approaches – Describes the 
SWOT analyses and presents the findings and recommendations. 

• Section 3: Quick scoping review (QSR) – Summarises the QSR and presents the 
findings and remaining evidence gaps relating to the priority question. 

• Section 4: Conclusions – Collates the recommendations from SWOT and QSR for 
future assessments of the UK marine natural capital.  

• Appendix 1: Abbreviations and acronyms  
• Appendix 2: Glossary 
• Appendix 3: Review catalogue and SWOT analyses workbook 
• Appendix 4: Detailed SWOT criteria 
• Appendix 5: Quick scoping review protocol 
• Appendix 6: QSR evidence base 
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2 Review of current marine natural capital approaches 
This section summarises the scope, approach, and outcomes of the review and SWOT 
analyses of current marine natural capital approaches. In general terms, a natural capital 
approach is one that: distinguishes between stocks of natural assets and the flows of 
benefits they provide to society; focuses on how the changes in the stocks affect their 
capacity to deliver benefits; values the benefits (in any unit, including but not limited to, 
monetary) to show trade-offs and priorities; and incorporates future risks and opportunities. It 
also captures both living and non-living elements of nature (see Appendix 2 for glossary of 
terms).  

2.1 Scope of analysis 

The geographic scope of the review is the whole UK marine environment, including both 
intertidal and subtidal areas, estuaries, the coast, and offshore. The review focuses mainly 
on marine natural capital approaches applied in this area. Some evidence of international 
good practice has also been included, to ensure recommendations on the best approach 
and future research consider lessons from outside the UK.  

The methodological scope includes methods for assessing the extent and condition of 
marine natural capital assets, as well as the delivery and status of ecosystem services. 
Tools and approaches such as asset and risk registers, natural capital asset indices, logic 
chains, asset-service matrices, and physical accounts are therefore all within scope. 

Tools for monetary valuation and natural capital assessment are outside the direct scope of 
this project. However, many products in the scope of the review also use valuation evidence, 
combined with other elements of the natural capital approach (e.g. logic chains, physical 
accounts) and/or in supporting decision-making (e.g. natural capital accounting and policy 
appraisal). Understanding of economic valuation remains a factor in the assessment, since 
the ability to support subsequent valuation is an important attribute of physical data and 
analysis within natural capital approaches. This is in line with ongoing work to develop 
natural capital accounting standards both nationally and internationally. 

2.2 Approach 

This section outlines the approach to producing the reviews and SWOT analyses of the 
evidence base. First, a catalogue of marine natural capital products was created with 
reviews conducted to provide individual product summaries as well as evidence collated 
against review categories. Second, a SWOT structure was applied to produce an individual 
SWOT analysis for each product in terms of their appropriateness to be used for 
management and policy for the UK marine environment. The SWOT analyses also identified 
common themes across the evidence base. The SWOT outputs were then used to build a 
recommended approach for marine natural capital and recommendations for future research. 

A total of 35 products were included, of which 21 were provided by JNCC and the project 
steering group, including work produced as part of Defra’s mNCEA programme. A further 14 
products were found by the project team. These consist of projects conducted by project 
team members that cover the application of the natural capital approach within the marine 
context. Note that additional searches were not undertaken to compile a list of products for 
review, and therefore the evidence does not represent the whole evidence base but rather a 
portion of it. Furthermore, there might be instances where some of the products reviewed 
were not the latest available editions.  
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The products are recorded in an ExcelTM workbook (see Appendix 3). This review catalogue 
gives a unique reference number to each product and reports key information such as study 
date, author, and full reference. Review outputs and the SWOT analyses outputs are 
presented in additional worksheets. The ExcelTM workbook structure allows the product list, 
reviews and subsequent SWOT analyses to be easily updated in the future. 

2.2.1 Reviews 

For consistency and efficiency, each product was reviewed by one team member. Where a 
team member is a (co)author of a product, two team members were assigned as reviewers 
to minimise bias. Each product was reviewed against each of the following five categories of 
information about marine natural capital: 

• Extent of marine natural capital assets 
• Condition of marine natural capital assets 
• Delivery and status of ecosystem services 
• Climate change impacts, and 
• Natural capital classifications and frameworks used. 

The relevant information under each category was extracted by the project team and 
summarised. Most information was specific to the category, for example listing the types of 
natural capital assets and the categories of ecosystem service considered.  The geographic 
scope (e.g. UK, England, Wales, Scotland or other) was identified wherever possible, and a 
confidence rating was given to the evidence or data reviewed and given a low, medium and 
high rating where relevant. Some products were assessed against all five categories, but in 
many cases some of the categories were not relevant (for example, many products did not 
consider climate change impacts). 

2.2.2 SWOT analyses 

The SWOT analyses workbook (see Appendix 3) built on the content of the review 
catalogue. For each product additional summary information was compiled, including: 

• Title and lead organisation(s) 
• Timescale 
• Cost 
• Customer 
• Funding source 
• Contractors 
• Technical focus and application (e.g. research project, local management, Marine 

Spatial Planning, UK Marine Strategy). 
• Spatial focus 
• Description of outputs 
• Weblink to final (or interim) outputs 

The SWOT analyses assessed each product in the context of its application of the natural 
capital approach and its application to UK marine environmental management needs and 
challenges. The following definitions were used: 

• Strengths: Features of the product supporting its application to UK marine policy and 
management. 

• Weaknesses: Features of the product that could be improved on (in the context of UK 
marine policy and management). Note that some of the products were designed to 
deliver one part of the natural capital approach and inevitably have gaps on other parts 
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– these were noted as weaknesses against those individual products. The aim of the 
SWOT was not to criticise any methods used but to highlight any gaps in the existing 
evidence. 

• Opportunities: Wider context that could be exploited to increase the usefulness of the 
product for UK marine policy and management (e.g. economic, political, and 
technical).  

• Threats (Risks): Factors that may prevent or limit the product’s applicability to the UK 
marine policy and management. 

Each product was put through four SWOT analyses with respect to their treatment of four 
features as show in Table 1. The table also shows the criteria considered in each category 
to decide on SWOT of each product, with detailed criteria presented in Appendix 4.  

Table 1: Design of the SWOT analyses.  
SWOT feature SWOT criteria 

Natural capital assets 

• Asset coverage 
• Asset extent  
• Asset location and spatial configuration 
• Asset condition 

Ecosystem services 

• Ecosystem service coverage 
• Ecosystem service physical flow 
• Ecosystem service valuation 
• Ecosystem service delivery and status 

Climate change and 
other impacts 

• Coverage of climate change and other impacts 
• Trends and risks 

Natural capital 
approach • Consistency with natural capital approach 

Each of the products’ marine components was reviewed individually (i.e. looking at 
combinations of co-designed products was beyond the scope). Hence, the SWOT did not 
assess how co-developed products cover each other’s main weaknesses.  

The review matched the products to the relevant SWOT feature(s). Each reviewer was 
assigned a SWOT feature based on their expertise, in some instances there were more than 
one reviewer per feature. Reviewers used the findings of the reviews and referred to the 
product itself where necessary to complete the relevant SWOT analyses. The overall SWOT 
results for each feature reflect common themes or issues across relevant products, allowing 
for a holistic overview of the SWOT results. As part of the quality control, the SWOT 
analyses (both by product and overall) were reviewed by a member of the project team who 
was not involved in the initial reviews or SWOT to ensure consistency in application of the 
criteria and to ensure all commonalities have been captured. 

The SWOT results for individual products are presented in the SWOT analyses workbook 
(Appendix 3), alongside the summarised SWOT results. The SWOT results were used by 
the project team to derive overall findings and recommendations. These include 
recommendations for a good practice approach to natural capital assessments for the UK 
marine environment. Good practice is defined in terms of: 

1. Alignment to the natural capital approach (i.e. as defined by the Capitals Coalition 
2019), and applicability to different marine management issues by different 
stakeholders; and 
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2. Suitability for use in practice including the trade-offs between the level of accuracy, 
depth and breadth of analysis, and resources and time required to conduct the 
assessment, and the appropriateness of different methods to inform different decision 
contexts. 

In addition, gaps in the evidence base as well as key opportunities and threats informed the 
development of recommendations for future research. These recommendations, developed 
through discussions with the project team and JNCC, were used to derive a priority question 
for the QSR (see Section 3). 

2.3 Review findings 

The review process identified 35 products, from a variety of sources including government 
reports, tools, and databases, as well as frameworks and case studies published in 
academic and grey literature. Table 2 provides a summary of the number of products in each 
review category. Note that one product can feature in more than one category. 30 products 
are related to ‘delivery and status of ecosystem services’, including either qualitative, 
quantitative or monetary evidence on specific ecosystem services provided by marine and/or 
coastal assets. While 24 products consider the extent of marine natural capital, only 16 
provide information on both the extent and condition. Only eight products reviewed covered 
climate change impacts, primarily qualitatively or acknowledging that climate change is a risk 
to marine and coastal assets. Note that as the review catalogue was not produced through 
an evidence search strategy, these product counts do not represent the current evidence 
base, but only the products included in this review. 

The majority (28 of 35) of products reviewed contain details on the classifications and 
frameworks used. This includes classification systems for assets and ecosystem services, 
as well as methods used to connect assets, ecosystem goods and services and benefits. 
The most commonly applied asset classification systems are (i) the European Nature 
Information System (EUNIS, European Environment Agency (2021a)) (used by 10 products) 
even though they use different levels of classification; and (ii) the UK eight broad habitats as 
adopted by the UK National Ecosystem Assessment (NEA) (UK NEA 2011) (used by a 
further seven products). The most commonly used ecosystem service classification system 
is the Common International Classification of Ecosystem Services (CICES, EEA (2021b)), 
applied by 13 products (using either version 4.3 or 5.1 depending on publication date). A 
further three products made use of the ecosystem service classification system developed 
by the UK NEA Follow-On project (UK NEA 2014). 

For assessing links between marine and/or coastal assets, ecosystem service flows and the 
final goods and services provided, 10 products used logic chains and 24 used conceptual 
frameworks (including guidance but stopping short of providing logic chains). 

Table 2: Number of products reviewed by review category. 
Category Number of products 
Extent of marine natural capital assets 24 

Condition of marine natural capital assets* 18 

Delivery and status of ecosystem services 30 

Climate change impacts 8 

Classifications and frameworks 28 

Total unique products 35 
Table note: Products can appear in several categories. *:16 of these also include extent.  



JNCC Report No. 702 

7 

The geographic scope of the project is the UK. However, a few products included 
information from the European Union and UK Overseas Territories. A summary of the 
geographic scope is presented in Table 3. 

Table 3: Number of products reviewed, by geographic scope and coverage of information about 
assets and services. 
Geographic 
scope 

Extent of marine  
natural capital 

assets 

Condition of 
marine natural 
capital assets 

Delivery and status 
of ecosystem 

services 

England 11 6 12 

Wales 7 2 6 

Scotland 6 3 5 

Northern Ireland 4 1 2 

UK* 8 5 12 

Other** 7 5 7 
Table notes: 
* ‘UK’ includes products providing information for the UK as a whole and those that disaggregate 
national data disaggregated to devolved nations.  
**‘Other’ includes both specific locations within the UK (e.g. Isles of Scilly) and outside of the British 
Isles (e.g. Overseas Territories, European Union). 

2.4 SWOT analyses results 

2.4.1 Summary of findings 

The SWOT results are presented for each SWOT features (see Table 1) in Table 4 to Table 
7. These results are also presented in Appendix 3 (i.e. the SWOT analyses workbook) along 
with the product level SWOT results. 

Natural capital assets (See Table 4) 

A key strength of the products reviewed is the use of available data to measure natural 
capital asset extent and condition, including standardised national and EU datasets. These 
methods are often robust and scalable. However, the data is frequently of low resolution 
and/or modelled rather than directly measured. Where available, local data has been used to 
inform local assessments, However, this is not common potentially due to issues with 
collation, access and licensing of data. Generally, condition assessments are quite high level 
and based either on existing assessments or expert judgment. These assessments can 
therefore be hard to replicate and scale. For the most part, consistent asset classification 
and indicators are used (e.g. EUNIS). Abiotic (i.e. non-living) assets (e.g. marine 
aggregates) and other capital inputs or manufactured assets (e.g. area of installed offshore 
wind capacity, embankments, footpaths) tend to be omitted. The consideration of risks and 
trends in relation to natural capital assets is missing in many of the products, even though 
these are important considerations when informing management decisions. 

There is potential for standardising approaches for assessing marine natural capital assets 
in the UK and internationally, such as the inclusion of abiotic assets and other capital inputs, 
which are used in some reviewed products. Further improvements could include developing 
approaches to assessing asset extent using standardised data sources and standardised 
methods for assessing condition of assets. Currently, information on asset condition is 
mostly lacking and measures of condition largely relate to ecosystem structure rather than 
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function. The existing datasets require improvements, regarding better spatial resolution or 
field-testing of model predictions. These improvements could be expensive so it would be 
prudent to consider the proportionality of expenditure on data collection, taking account of 
the multiple uses for improved data and the potentially significant benefits of improved 
marine management in the UK.  

Ecosystem services (See Table 5) 

The products use a range of data sources and methods to assess a wide selection of 
ecosystem services. The main ecosystem services assessed in most products include food 
provision, climate regulation, tourism/recreation and hazard regulation. There is a longer 
history of measuring these ecosystem services. Other ecosystem services such as those 
related to cultural services, other than tourism/recreation, are generally not assessed in most 
products reviewed, which is a shortcoming overall. Most current guidance on ecosystem 
service assessment is focussed primarily on terrestrial ecosystems. Methodologies for 
assessing ecosystem services tend to be data intensive, and applications to terrestrial 
ecosystems benefit from a longer and wider practice of data collection.  

The ecosystem services considered primarily focus on those provided by habitats, rather 
than species (with the exception of food provision). It is important to note that, unlike 
terrestrial environment, many species in the marine environment are not simply linked to one 
habitat. For example, fish nursery may be linked to one habitat, but adult fish may live in a 
completely different habitat. Similarly, migratory species (e.g. sharks, turtles and birds) 
encounter numerous habitats in their life span. Existing habitat mapping is often weak or 
insufficient for the assessment of ecosystem service provision, for example, lacking 
information on habitat condition. There is a need to better understand how habitats support 
species. Furthermore, it is unclear how robust the ecosystem service assessments are, with 
confidence and/or uncertainty often discussed but not factored into the analysis. 

Considering this, there is potential to standardise ecosystem service assessments across 
spatial areas to support the construction of a consistent evidence base that is transferrable, 
scalable and repeatable. The ecosystem service frameworks (e.g. CICES, UK NEA) are very 
similar and are used across a broad range of circumstances leading to similarities in 
ecosystem service assessments at different scales. The fact that the same frameworks can 
be applied repeatedly indicates that it is possible to build a comparable dataset of ecosystem 
services (e.g. de Groot et al. 2020). As mentioned in Section 2.3, CICES is currently the 
most commonly used ecosystem service classification system in most of the world (the US 
has developed a separate framework). However, CICES has been developed primarily for 
terrestrial ecosystems and there is potential to explore modifications to the system to make it 
clearer and better applicable to the marine environment, particularly with respect to the high 
connectivity of marine ecosystems across large scales. Improving the understanding of 
CICES amongst practitioners will also help ensure better consistency of applications.  

Improving understanding of natural capital assets can inform knowledge of their provision of 
ecosystem services whilst further standardisation will make the level of understanding more 
balanced between the variety of practitioners working in the field of marine management. 
There is a need to clarify and quantify the links between the indicators of asset extent and 
condition and the resultant effects for ecosystem services and benefits. In many cases, 
existing knowledge of these links is not robust enough to inform policymaking, and it is 
common practice to apply the same knowledge (i.e. re-use existing asset-service matrices) 
across several contexts. Without a common evidence base moving forward, there is a risk of 
continually reinventing the wheel on ecosystem service valuation. Processes should be 
established to ensure that lessons are learned, and new findings are appropriately 
disseminated. 
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Climate change and other impacts (See Table 6) 

A strength of products, that factor in climate change impacts, is their use of risk registers 
with climate change featuring as a pressure (negative impact) on natural capital assets. 
Some products discuss common impacts of climate change on the marine and coastal 
environment, including ocean acidification, sea-level rise, and temperature increase. 
However, these impacts are generally only considered across broad asset groups (e.g. 
marine or coastal) with little to no evidence examining effects of climate change or other 
impacts on specific assets (e.g. seagrass). Climate change risks for marine assets and 
ecosystem services are not quantified and rarely assessed qualitatively.  

Overall, there is little existing evidence to factor climate change into future assessments due 
to gaps in the evidence base limiting the scope of current assessments. Where products 
have generated risk registers, there is little information on how the risks can be linked to 
quantified assessments (such as valuation), making existing analyses difficult to replicate. 
This is an area for future research. One important opportunity is to combine existing 
evidence on climate change predictions with climate change impact evidence or modelling 
and stakeholder engagement. This would help develop a more complete picture of impacts 
on natural capital assets and ecosystem services and opportunities for adaptation. 

Natural Capital Approach (See Table 7) 

The recommended natural capital approach should be aligned with the natural capital 
approach as defined by Capitals Coalition (2019) (see Section 1.1), for example focusing 
both on the stocks of natural capital assets and flows of benefits (not only the latter) and 
incorporate changes over time. However, the natural capital approaches applied in the 
products do not generally account for future changes in natural capital assets, ecosystem 
service provision and ultimately the benefits they provide. It is also common for the products 
to focus on the use of one type of data (e.g. environmental) rather than a combination of 
social, economic, and environmental data within the analysis. There is also minimal 
stakeholder involvement, which can be partly explained by such involvement not being 
emphasised in the guidance products reviewed. 

As with the other SWOT features, there is scope for addressing these gaps in the natural 
capital approach. This is supported by the development of standards (e.g. UN et al. 2021 
and BS 8632:2021 (British Standard Institute’s standard on Natural Capital Accounting for 
Organizations). These standards can help organisations integrate natural capital 
considerations in a systematic manner and provide guidance on good practice in relation to 
the methods and approaches applied. If followed, approaches taken in different 
assessments will become more aligned, facilitating the monitoring and comparison of 
changes in natural capital assets and ecosystem services. Ultimately, improved 
comparability across the assessments could support decision-making.  

The products reviewed highlight the uncertainty in how the natural capital approach has 
supported decision-making in practice. While a lack of strong evidence of such practical 
experience is a risk or threat (in the SWOT context), further testing of the approach for 
practical application remains an opportunity. The opportunity lies in engaging with decision-
makers to assess what evidence is currently used to support marine policies and 
management and what gaps can be filled by applying a natural capital approach. 
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Table 4: Overall SWOT results for Natural Capital Assets. 
SWOT Key findings 

Strengths • With regards to the extent of natural capital assets, products often use national or EU data, including standardised data 
sets (e.g. EMODnet habitat map/EUSeaMap), with addition of local data when available. 

• Indicators provided and/or suggested for asset condition allow to use the currently available data. 
• Methods for measuring asset extent and condition are, on the whole, robust and scalable. 
• Guidance documents tend to support widely used methods/asset classification and indicator frameworks. 

Weaknesses • Habitat data used are often modelled or low resolution. 
• Data are not always of sufficient quality to inform local assessment. 
• Condition assessments are often lacking, or very high level (often drawing on existing assessments undertaken using 

expert judgement or relatively limited data). 
• Assessments are often high level and frequently do not include supporting Natural Capital Accounts or similar 

approaches that make comparability of findings easier. 
• Guidance documents often do not provide detailed methods for determining asset extent and assessing condition. 
• Assessments often omit abiotic assets and other capital inputs. 

Opportunities • Further research could fill gaps in methods for quantifying extent and condition of natural capital assets. 
• There is a good range of approaches to inform future developments and move towards widely accepted standardised 

approaches (be it national or international) that can be adapted to different contexts.  
• Frameworks and associated guidance can be developed to consider abiotic assets and other capital inputs. 

Threats • Better evidence on habitat extents and condition could be difficult to obtain due to high cost of collection / acquisition. 
• Lack of risk and trend information in many products makes them less attractive for management related decision 

making. 
• Theoretical frameworks often lack clarity and depth in the classification of non-habitat assets (e.g. species) or for 

abiotic assets. 
• There is a lack of standardised framework for abiotic assets and unclear whether or how frameworks should include 

other capital inputs. 
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Table 5: Overall SWOT results for Ecosystem Services. 
SWOT Key findings 

Strengths • Methodologies mostly scalable, repeatable and transferable. 
• Frameworks developed could provide a route to standardisation. 
• Good coverage of a wide selection of ecosystem service at a high level. 
• Often high degree of granularity as linked to the specific asset types. 
• Clear proposal of CICES as appropriate ecosystem service framework in most recent products. 
• Ecosystem services play a core role in many framework developments, rather than as an add on. 
• Asset-service matrix approach used, developed, and to some degree validated, for some ecosystem services. 
• Wide range of data sources and methods for commonly assessed ecosystem services: food, climate regulation, 

tourism/recreation and hazard regulation. 
• In some examples data and indicators are used to quantify benefits at all stages of the valuation process, so they do 

not rely on habitat/species data alone (i.e. changes in ecosystem services and associated welfare effects can be 
measured).  

• Indicators generally drawn from a broad body of previous work, and include ecosystem service provision, economic 
value and a range of wellbeing attributes. 

Weaknesses • Literature focuses on ecosystem services that have already been assessed and valued repeatedly such as food, 
climate regulation, tourism/recreation and hazard regulation. 

• Lack of specific guidance/examples for individual marine ecosystem services. 
• Gaps in valuation evidence (especially regulatory services, services provided by subtidal assets). 
• Methodologies are often data intensive, which can work well for a data-rich area, such as the North Devon Marine 

Pioneer, but may be more problematic in data-poor areas, reducing potential for transferability. 
• Often lack of standardisation of ecosystem service assessment methods. 
• Often lack of robustness in methods. 
• Emphasis often on asset assessment with reduced consideration of ecosystem service provision and over-reliance on 

previously developed generalised matrices. 
• Lack of clarity concerning how to measure/define some services when using the CICES classification. 
• Less robust economic valuations because monetary values often transferred between studies without appropriate 

consideration of value transfer processes.  
• Minimal stakeholder involvement. 
• Confidence assessment often quite minimal, uncertainty is often discussed but not actively included in the analysis. 
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SWOT Key findings 

• Trends over time and human impacts (e.g. climate change, aggregate extraction, fishing, pollution) are often not 
included, with many assessments providing a snapshot of the current state.  

• Often little detail of current level of ecosystem service provision and only qualitative assessment of human impacts on 
ecosystem service. 

• Many overall approaches mostly driven by natural scientists. 
• Mostly focus on ecosystem service provided by habitats, rather than species. 
• Habitat classification/mapping often weak/insufficient for assessment of services. 

Opportunities • Some highly valuable, detailed, transferable, scalable and repeatable frameworks are available for application, with 
potential to standardise ecosystem service assessment across areas, and thus build up a consistent evidence base. 

• Some methodologies which were designed with research users and set within a policy context provide a good 
opportunity for impact assessment. 

• Ensure that the most up to date data are used. 
• Potential to learn from approaches to asset assessment and apply to ecosystem services to build up a better body of 

evidence about ecosystem service provision. 
• Explore modifications to CICES for marine/coastal systems, in particular recognising the high degree of connectivity 

across large scales, and the role of marine ecosystems in supporting service provision in other marine and terrestrial 
ecosystems. 

• Improve habitat classifications (e.g. use appropriate EUNIS levels) and better link asset/quality indicators to services 
and values. 

• Values matrix can be developed to compare all qualitative, quantitative, and economic values with guidance on when, 
where and how it can be used. 

• Further research and meta-analysis studies could fill valuation gaps. 
• Use stakeholder mapping and engagement to enhance buy-in and improve understanding of ecosystem service and 

associated benefits. 

Threats • Very high cost of assessing some services at fine scales. 
• Piecemeal and siloed approach across sectors. 
• Link between asset and ecosystem service may not be robust or site specific enough for policy confidence. 
• Focus generally on same ecosystem services: food provision, climate regulation, hazard regulation and 

recreation/tourism. This leaves many of the "trickier" but equally important and valuable ecosystem services out of 
consideration. 

• Lack of quantification may lead to issues for incorporation in policy/management. 
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SWOT Key findings 

• High risk that data and resources will not be available to populate indicators/frameworks. 
• There are numerous gaps in the lists of indicators, potentially leaving resulting gaps in any ecosystem service 

assessment. 
• Re-use of existing asset-service matrices (e.g. Potts 2020) which are very dependent on expert knowledge, without 

understanding the potential variability and high levels of uncertainty, poses risks to decision making.  
• Risk of repeatedly reinventing the wheel, minimal learning mechanisms in place. 
• Poor economic valuation (and application of valuation) leading to poor decisions. 
• Poor innovation regarding linking ecosystem services to assets. 
• Site specificity of values means using standardised quantifications that do not take account of local context could lead 

to mistaken assessments – emphasising the need for good guidance on using a potential values matrix. 
• Mixture of qualitative, quantitative, and economic values within and between products can make comparison difficult 
• Tools are frequently not kept up to date. 
• Lack of stakeholder involvement in the design and application of the products could hinder their understanding of 

natural capital and ecosystem services and thus, acceptability of outputs. 
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Table 6: Overall SWOT results on Climate Change and Other Impacts. 
SWOT Key findings 

Strengths • Common impacts considered include ocean acidification, sea-level rise and temperature increase. 
• Generally, climate change is included, and negative impacts on assets is acknowledged. 
• Climate change as a pressure is factored in risk registers where possible. 

Weaknesses • Overall, climate change risks are identified but not quantified, and rarely qualitatively assessed (e.g. what ocean 
acidification means for fish populations). 

• Gaps in existing evidence limit the scope of the assessments. 
• Assessments are technically challenging and complex; modelling approaches may be expensive to apply. 
• Impacts on assets are generally considered across broad groups of assets (e.g. marine or coastal ecosystems) rather 

than specific assets (e.g. seagrass). 
• Little to no mention of impacts on ecosystem service provision. 

Opportunities • Areas of further research have been identified (e.g. future effects of climate change, difference between male and 
female species responses to climate change). 

• Assessments use a mixture of existing evidence, which is scalable and transferrable, and based on repeatable 
methods. 

• In some instances, stakeholder engagement has been used to identify risks facilitating the incorporation of local 
knowledge. 

Threats • Overall, if the existing issue of insufficient data persists in the future, factoring climate change into natural capital 
accounts will remain a significant challenge. 

• Lack of better guidance on how to link risk register information to quantified assessments (e.g. ecosystem service 
valuation) can prevent the successful inclusion of climate change impacts. 

• Scalability and transferability are dependent on data availability. 
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Table 7: Overall SWOT results on Natural Capital Approach. 
SWOT Key findings 

Strengths • Assessments make use of well-defined and replicable classification systems for both natural capital assets and 
ecosystem services. 

• Natural capital assets and the flow of (some) services and benefits they provide are often clearly identified. 
• Assessments often consider both biotic and abiotic natural capital assets. 
• Assessments acknowledge both the stocks of natural capital assets and flows of benefits. 

Weaknesses • Links between different frameworks used are often static. They do not generally account for future changes in natural 
capital assets and their benefits. 

• The potential impacts of management measures and interventions on asset condition are often not identified. 
• Many products lack robust social, economic, and environmental data. There is a tendency to focus on one type of data. 
• Often minimal stakeholder involvement or the need for stakeholder involvement is not emphasised in guidance 

documents. 

Opportunities • Develop targeted workstreams to address the gaps in the future. 
• Opportunity to improve asset mapping and condition assessments. 
• Application of a standardised approach can make the outcomes more comparable. 
• With new standards emerging in the natural capital area (e.g. UN et al. 2021) the natural capital approach might be 

more easily standardised. 
• Future research can be targeted towards filling in the gap regarding future profiling. 
• From a policy standpoint, it would be useful to understand which products have actually been used to support marine 

policies. 

Threats • Risk that additional effort to prepare meaningful natural capital accounts may be disproportionate to the benefits (i.e. 
extra effort may not demonstrably change understanding of problem or provide confidence in a preferred solution). 

• Risk that focusing on exchange values for natural capital accounting could displace research on welfare values needed 
for appraisal, and/or lead to confusion between the different value concepts leading to less robust analyses and poorer 
decisions. 

• Lack of future profiling (if not incorporated) might affect the robustness of methodologies and data used. 
• Lack of clear standards for quantifying economic values/transfers applied as part of the natural capital approach might 

mislead policy and management decisions). 
• Application of products in real decision-making contexts largely unknown. There is uncertainty over how products have 

been used in supporting marine policy. 
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2.4.2 Recommendations for UK marine natural capital assessments 

The recommendations for a ‘good practice’ or common approach for UK marine natural 
assessments have been formulated based on the SWOT analyses. The recommendations 
identify current good practice (relating to strengths identified in the SWOT analyses) as well 
as suggested improvements (relating to delivering the opportunities and addressing the 
weaknesses and threats). As stated in Section 2.2.2, ‘good practice’ has been defined in 
terms of: 

• Alignment to the Capitals Coalitions (2019) natural capital approach and its 
applicability to supporting marine management; and 

• Expert judgment from the project team on the practicability of applying different 
methods within marine and coastal environments.  

Where possible, links to existing guidance, standards and frameworks have been made. As 
indicated in the overall SWOT results, there are emerging standards within the natural 
capital area (e.g. UN et al. (2021) and BS 8632) which may make it easier to define and 
apply a ‘common approach’ to the marine environment. This would make the application of a 
good practice natural capital approach and its outcomes more comparable. Divergences 
from the good practice may not be possible to avoid but should be acknowledged and 
caveated in project outcomes and subsequent decision making. The implementation of good 
practice would also align with the Natural Capital Committee’s (2019a) recommendation to 
employ marine natural capital assessments and accounting “to achieve updated 
understanding and evidence of assets, services and benefits from the sea, coastal waters 
and estuaries” (p.15) to facilitate monitoring of enhancements in the marine environment that 
are related to the 25 Year Environment Plan (Defra 2021). 

The recommendations for future UK marine natural capital assessments are outlined below 
under the four main headings: purpose, scoping and engagement, classifications and 
frameworks, and data and methods.  

Identify purpose 

• State the purpose of applying a natural capital approach for assessing the marine 
environment 

• Consider how the natural capital approach will be taken into account alongside other 
approaches and within stakeholder engagement 

• Consider the scale of decisions that the natural capital approach is intended to support 

The SWOT analyses show that why or how the existing evidence supports decision making 
is unclear. Explicit statement and agreement of the purpose is key to understanding whether 
the evidence is sufficient and that the means (of analysis) meets the end (of decision 
support). This is also stated in BS 8632 which highlights the need to identify the purpose of a 
natural capital account and makes a distinction between the scope of analysis and type of 
evidence needed for supporting different types of decisions (e.g. strategic understanding and 
prioritisation vs setting targets). This also helps identify the stakeholders that should be 
involved in the analysis and decisions (e.g. beneficiaries, data providers, etc.).  

Scope and engage with stakeholders 

• Undertake stakeholder mapping to identify key stakeholders for engagement. 
• Engage with local stakeholders to develop better understanding of natural capital 

assets, but also impacts and dependencies of economic activities of concern. This 
should also include identification of options and solutions, where necessary (e.g. if 
undertaking scenario analysis). 
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• Undertake scoping exercises to determine the assessment boundary, baseline year 
and timescales. 

• Acknowledging that it will not be possible to assess all assets, services and benefits in 
each application, produce a materiality assessment to define the scope (see below). 

• Identify beneficiaries of ecosystem services, including how benefits are distributed 
across different groups in society (e.g. socio-economic, ethnic) as well as inter-
generational differences. 

• Investigate distributional impacts of management options. 
• Clearly state which of the material assets, services, benefits and beneficiaries are 

included and which are not, justify the reasons for exclusions and identify their 
implications for the results. 

Overall, stakeholder engagement should continue throughout the natural capital assessment 
process, as recommended in the Natural Capital Evidence Handbook (Natural England 
2021). Stakeholder engagement should not be limited to identifying potential beneficiaries 
but should also consider stakeholders who need to understand impacts and dependencies 
and, also those that can provide data. Therefore, regulatory stakeholders as well as local 
users should all be included in the assessment cycle.  

Defining the marine and/or coastal assessment boundary can be inherently difficult, as there 
is often an issue with ‘leaky’ boundaries, especially in marine contexts where everything is 
connected over very large scales, and where links to/from terrestrial processes can be 
important. In scoping the assessments, existing standards and guidance can be useful. For 
example, the BS 8632 distinguishes between Scope 1 and Scope 2 accounting boundaries: 
Scope 1 includes assets and impacts under direct ownership or management of an 
organisation, and Scope 2 includes others’ assets on which the organisation depends and 
impacts throughout the value chain of the organisation that can be attributed to it. These 
scope definitions can help determine the assessment boundary and can potentially factor in 
the link between terrestrial and marine environments. 

Materiality assessment, as defined in Appendix 2, aims to identify what is potentially material 
in relation to a decision. Materiality here is not the same as importance but rather something 
is material when its exclusion would have a significant impact on the decision made. A 
materiality assessment shows which ecosystem services (and benefits) are likely to be 
provided by the natural capital assets within the scope. Furthermore, it highlights which 
asset-service relationships are included in the account and which are not. This can be 
determined in multiple ways, including an asset-service matrix (e.g. eftec & ABPmer, 
forthcoming). It should also reflect the evidence used to inform the assessment (e.g. expert 
judgment, review of relevant documents). 

In relation to temporal scope, an initial starting point should be referring to The Green Book 
(HM Treasury 2020), which suggests economic appraisals should consider a 60-year 
appraisal period. However, both shorter and longer timescales can be used (e.g. if 
undertaking an assessment in relation to a specific policy). 

Apply classifications and frameworks 

• Use well-defined and replicable classification systems for both natural capital assets 
and ecosystem services.  

• Include both the stocks of natural capital assets and flows of benefits in the analysis. 
• Include both biotic and abiotic natural capital assets and ecosystem services. This 

does mean going beyond some classification systems that explicitly exclude abiotic 
assets and services. 
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• Clearly identify links between natural capital assets and ecosystem service provision – 
this should also factor in asset condition into ecosystem service provision where 
possible.  

• Account for changes in natural capital assets and their benefits, including management 
impacts on extent/condition and changes to provision due to external pressures such 
as climate change. 

The SWOT and review findings support the use of EUNIS as a common habitat classification 
system for natural capital assets. For ecosystem services, CICES and the UK NEA follow-on 
classifications are the most commonly used. EUNIS and CICES are also recommended by 
the recent Cefas report for Defra on classification systems to be used across the mNCEA 
programme (Mullholland et al. 2021) and the Natural Capital Committee (2019a). Some 
classification systems exclude abiotic assets and services, but their inclusion will be helpful 
especially when choices involved different uses of the marine environment (e.g. offshore 
wind and aggregates). In practice, the frameworks may need to be modified for application to 
the marine environment. Nevertheless, consistent application does support the creation of a 
consistent and comparable evidence base. 

The use of logic chains to identify links between natural capital asset and ecosystem service 
provision has been documented in the UK marine evidence base (e.g. Lusardi et al. 2018). 
Ideally, research should identify logic chains leading through from asset extent and 
condition, as well as location and spatial configuration, to ecosystem service and value to 
beneficiaries. This is important even where the links can only be identified qualitatively. A 
qualitative chain identifies where influence can be exerted and where impacts might be felt 
and acts as a framework for identifying evidence gaps and prioritising data collection and 
modelling. 

Accounting for trends over time is an important factor in the natural capital approach. 
Currently, the evidence base provides a snapshot of the state of natural capital assets and 
ecosystem service provision. It would be useful to develop more analysis that considers not 
only changes in natural capital assets but also ecosystem service delivery over time, both 
historically and into the future. This includes human activities (e.g. aggregate extraction, 
fishing, pollution) and climate change impacts, which could inform the development of 
management and adaptation schemes for the marine environment. 

Utilise data and methods 

• Integrate GIS data and consider spatial resolution when putting together natural capital 
asset extent, condition, location and spatial configuration and taking account of where 
assets, benefits and beneficiaries are, noting that all can be in different locations. 

• Use a range of data types (e.g. combination of social, economic, and environmental 
data) that are robust or at least assess the quality of data. 

• Incorporate qualitative and/or quantitative methods to assess natural capital assets 
and ecosystem services (including monetary approaches where relevant and 
possible). 

• Make use of different values (e.g. exchange and/or welfare values) and valuation 
frameworks. 

• Clearly explain gaps, caveats, and uncertainties in all stages of the accounting process 
together with implications for the results.  

• Use sensitivity analysis or scenarios to consider the relevance of uncertainties. 

The approaches to assessing natural capital assets and ecosystem services are 
complementary. In particular, it is recommended to use a mixture of qualitative and 
quantitative methods. Different stakeholders will have different interests and ways of 
understanding the assets and services, so different types of values and valuation 
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frameworks should be considered to ensure that outputs are developed and communicated 
in the most meaningful way for all participants.  

In the application of the natural capital approach, clarity on the scope, data, evidence and 
interpretation of the results for decision making is key. This is a part of the materiality 
assessment (i.e. what is being looked at, what has been included, what has not and why). 
Therefore, gaps, caveats and uncertainties should be appropriately reflected throughout the 
natural capital assessment process (i.e. not just in relation to valuation). BS 8632 lists 
requirements for documentation to help comparability of natural capital accounts. Similar 
guidance and requirements could be used for other approaches too.  

Note that guidance on monetary valuation, appraisal and value transfer is available from 
many sources. For the UK, The Green Book (HM Treasury 2020) and associated 
supplementary guidance is the primary source for public sector uses. Other relevant 
guidance includes the SEEA EA (UN 2021) for ecosystem accounting. The ONS marine 
natural capital account (2021a) is aligned with SEEA EA guidance. There is existing 
valuation evidence within a host of valuation databases (e.g. Environmental Valuation 
Reference Inventory (EVRI) and Ecosystem Service Valuation Database (ESVD)) which can 
be used following the UK Government’s value transfer guidelines (Defra 2010). The 
databases and value transfer guidelines provide an assessment structure that standardises 
the data types and/or units use. This enables compatibility and comparability across natural 
capital assessments. The development of these databases also ensures that information can 
be easily shared and made available to both practitioners and decision-makers. 

2.4.3 Recommendations for future research 

In light of the gaps identified through the SWOT analyses and on the expert opinions of the 
project team, a list of 12 recommendations for future research has been developed. They 
have been grouped into four themes: 

A. Big picture/over-arching process 
B. Improvements to current practice 
C. Incorporating the future/temporal elements 
D. Understanding the use and usefulness of evidence 

A. Big picture/over-arching process 

1. Standardisation should be applied flexibly to strike a balance between 
general guidance on high-level assessments and the complex modelling 
required by more refined or high resolution (spatial) assessments. The effort 
to standardise should be in line with the level of detail and effort of analysis. For 
example, it could be efficient to use a high-level standardised guidance and 
evidence if a simple introductory or outline assessment is produced. On the other 
hand, an assessment supporting a bigger decision would require bespoke 
application of principles to the location and context specific data. Better guidance 
for what level of standardisation and bespoke application is appropriate in different 
contexts should be developed. 

 
2. Guidance and data used should be updated frequently to keep up the pace 

with the rapidly evolving area of environmental science and economics. Many 
products are missing up-to-date information and rely on older datasets and reports. 
Conducting more meta-analysis studies, providing better signposting to existing 
data and establishing a dedicated and regularly updated marine valuation hub for 
easy access to evidence are all possible solutions. As well as evidence, analytical 
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frameworks should also be reviewed regularly to ensure that the approaches they 
propose remain applicable over time. 

B. Improvements to current practice 

3. Aim to better understand and develop the links between different types of 
data E.g. biophysical modelling and economic valuation and ensure each is applied 
with a degree of rigour within natural capital approach and interpreted together to 
generate robust and comprehensive overall findings. 

4. Strengthen the evidence on how a change in habitat condition affects the 
provision of related ecosystem services. Linking natural capital asset condition 
(especially from anthropogenic stressors) to ecosystem service flows is often 
missing from the current evidence base. There is scope to undertake research to 
understand this relationship for certain assets. Some of the key gaps regularly 
encountered are the extent to which trawling (abrasion) pressure affects condition 
of soft sediment habitats and how this affects key services relating to food 
production and carbon sequestration. Another example is how the condition of 
saltmarsh affects erosion protection and flood protection functions. Other areas 
worth exploring might be how condition affects non-use values. 

5. Establish a clearer and more robust scientific link between assets and 
provision of ecosystem services. Recognising that some of the relationships can 
be very complex, there is a need to better assess the full cycle from the impact of 
habitat condition on ecosystem services provision, its effects on benefits and 
ultimately, impacts of human activity on habitat condition.  

 
6. Future research should focus on filling in identified gaps and aim to quantify 

the more challenging services. Some ecosystem services such as those related 
to cultural services (other than tourism/recreation) and regulating services (climate 
regulation and waste assimilation, storm/flood regulation), are not assessed in most 
products reviewed, which is a shortcoming overall. 

 
7. Improve the quality of economic valuation evidence (and its application) to 

support decision making. There is a need for more bespoke primary valuation 
studies which could provide values specifically applicable to the marine context 
(and that can be used as robust transfer values) and help develop more methods 
which will inform valuation of ecosystem services. Valuation might benefit from (1) 
further standardisation of values used to allow comparisons between projects (2) 
use of interdisciplinary approaches allowing more involvement from social scientists 
alongside natural scientists. 

 
8. Include explicit consideration of the beneficiaries of ecosystem services and 

facilitate stakeholder participation and engagement. This will help clarify 
distributional effects as well as aggregate impact for policy and project appraisal 
(i.e. in line with HM Treasury (2020) Green Book guidance).  

C. Incorporate the future/temporal elements 

9. Improved quantification of known changes in natural capital assets and flows 
of ecosystem services is required to reduce uncertainty. For example, carbon 
values are relatively well defined in the UK (e.g. BEIS 2021), however, it is difficult 
to produce estimates for the underlying physical flow/service data (e.g. how much 
carbon is removed and for how long). Similarly, projected changes in natural capital 
assets condition and extent are not captured in natural capital asset registers and 
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accounts overall. Research is needed to review existing methods for quantifying 
changes in natural capital assets and ecosystem service physical flows and to 
provide guidance on the use of different methods and their strengths and/or 
weaknesses. 

 
10. Greater efforts are needed on profiling benefit provision into the future to 

understand the total asset value of different ecosystems (not just annual 
revenue from selected flows of benefits). The issue here is taking account of 
possible changes in asset extent and condition, and also changes in demands and 
values, rather than making the implicit assumption that current flows are both 
sustainable and constant. This will allow for better understanding of the implications 
of different policy and management regimes and should consider scenarios 
incorporating future uncertainty, such as posed by climate change. 

D. Understanding the use and usefulness of evidence 

11. Identify which products (as the term is used in this report) have been used in 
supporting marine policy and management decisions. The overall SWOT 
results highlight that it is unknown how the reviewed products, and similar evidence 
more broadly, have been used to support decision-making. Understanding what 
kind of decisions have been supported and how (both the process and the 
outcome), and where the evidence is not used, why not, will help define good 
practice and prioritise data needs. 

These 11 recommendations form the basis for the identification of the priority research 
question, discussed in 3.1.1. 

During the final report synthesis process, a further recommendation was identified: 

12. Understand how products could be used in combination to provide an 
approach that meets all five review criteria. In particular, products that have 
been co-developed 
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3 Quick scoping review (QSR) 
This section summarises the quick scoping review (QSR) for ‘What evidence exists to 
understand the distribution of the benefits of marine and coastal ecosystem services 
to different beneficiary groups?’ which was selected as the priority question based on the 
SWOT analyses.  

3.1 Approach 

This section describes the approach to selecting the priority question for the QSR, defining 
the QSR protocol and its implementation. The QSR undertaken as part of this work follows 
the Defra and Natural Environment Research Council (NERC) guidance (Collins et al. 2015) 
which defines a QSR as “an informed conclusion on the volume and characteristics of an 
evidence base and a synthesis of what that evidence indicates in relation to a question” (p. 
xi). 

Defining the scope of the QSR was based on the SWOT analyses, specifically the 11 
recommendations for future research set out in Section 2.4.3. The priority question for the 
QSR was agreed with the project steering group, as described in Section 3.1.1.  

The following steps were taken for collecting and collating available literature to establish a 
QSR evidence base:  

1. Develop a review protocol 
2. Search for evidence and produce a database 
3. Extract relevant evidence 

The QSR protocol and its implementations are discussed further in Section 3.1.2. The 
resulting evidence is then synthesised to identify common themes and trends, as well as 
gaps to answer the priority question.  

3.1.1 Selection of priority question for the QSR 

A workshop with the project team and the steering group took place in September 2021, 
after the completion of the SWOT analyses and the identification of areas for future research 
in order to identify the priority question for QSR. 

The attendees were divided into groups to discuss the 11 recommendations, with the aim of 
identifying their priority research area and an accompanying question. There are a few key 
areas that were consistently identified as particularly noteworthy by the steering group: 

• Recommendation 1: Standardisation should be applied flexibly to strike a balance 
between general guidance on high-level assessments and the complex modelling 
required by more refined or high resolution (spatial) assessments.  

• Recommendation 9: Improved quantification of known changes in natural capital 
assets and flows of ecosystem services is required to reduce uncertainty and improve 
robustness. 

• Recommendation 11: Identify which products (as the term is used in this report) have 
been used in supporting marine policy and management decisions.  

The discussions focused on the less technical aspects of a marine natural approach, 
particularly on how the natural capital approach can be made more accessible to relevant 
stakeholders and decision-makers, which linked back to Recommendation 8. Unless the 
natural capital approach is understood by non-practitioners, further refinement of technical 
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aspects will have limited impact in real decision processes. Nevertheless, it was concluded 
that conducting a QSR related to Recommendation 11 was beyond the scope of this project. 
This is due to there being limited evidence on how products have influenced marine 
management and policy making, thus limiting the scope for developing useful case studies 
and/or identifying useful approaches for decision-makers. 

Recommendations 1 and 9 were also discussed across the groups, which led to the 
development of two potential priority research questions: 

1. What evidence exists to understand the impacts and dependencies between 
ecosystem services and the benefits they deliver to the different beneficiary 
groups? 

2. What does best practise look like for evidence for asset-service matrices, including 
linking flows of services to condition of assets? 

The first question on beneficiaries was chosen to be the priority research question for the 
QSR. This question was seen as relevant to Recommendation 8 but also to 
Recommendation 11, as evidence on the distribution of benefits across different groups 
could be a key step  in engaging decision makers with the natural capital approach and 
could underpin a range of decision-making processes in areas such as marine management, 
blue financing, and cost-benefit analysesThe second question was not taken forward given 
the greater risk of the QSR duplicating effort that went into the existing body of evidence.  

The chosen priority question was further refined to ensure that the question can feasibly be 
answered by the project team within the project timeframe. Thus, the final priority question 
is: ‘What evidence exists to understand the distribution of the benefits of marine and 
coastal ecosystem services to different beneficiary groups?’ 

3.1.2 QSR protocol and its implementation 

To address the priority research question defined in Section 3.1.1 through the QSR, a review 
protocol was developed in line with the Defra and NERC guidance on rapid evidence 
assessments (Collins et al. 2015). The QSR protocol, in addition to establishing the 
background, scope, and objective of the QSR, details the two-stage screening process by 
which literature in the QSR evidence base is collated and analysed. This ensured that 
relevant literature was collected and collated consistently across multiple reviewers, and that 
the approach used was transparent and replicable. The full QSR protocol can be found in 
Appendix 5. 

The implementation of the review protocol ultimately fed into the development of the ‘QSR 
evidence base’ which includes relevant literature which reports sufficient information that can 
be used to answer the priority research question. This includes the identification of common 
themes and trends across the literature. 

The first phase screening, entailed the implementation of the evidence search strategy as 
defined in the QSR protocol. In this stage, all possible combinations of pre-defined keywords 
and phrases (see Appendix 5) were entered into identified databases and search engines. 
When a combination of keywords was entered, the first page of results from a database was 
logged into the QSR evidence base. The following high-level summary information was 
recorded for each document:  

• Author(s) 
• Category/Type of study (e.g. natural capital account, literature review) 
• Source type (e.g. database, government reports, journal articles)  
• Corporate author/Commissioning body 
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• Date of publication 
• Document title 
• Weblink 
• Document availability (e.g. full document or abstract only) 
• Keywords/Phrases Used 
• Search Engine/Database Used (e.g. Google Scholar, specified database) 

A limit of 200 unique documents was selected due to the resource-constraints of the 
reviewers. Search engines (e.g. Google and Google Scholar) were first searched, followed 
by the ESVD, NORA and EVRI, until the document threshold was met. The 200-document 
threshold includes the 35 products reviewed as part of the SWOT analyses described in 
Section 2.  

The second phase screening entailed a more in-depth review of those documents collected 
during the first stage, to determine which are relevant to answering the priority research 
question. The information that reviewers extracted, where possible, included:  

• Relevant: Indicated with a “yes” or “no” based on inclusion and exclusion criteria in 
Appendix 5.  

• Distribution of benefits considered: Indicated as a “yes” or “no” to reflect whether a 
study explicitly considers beneficiaries. 

• Beneficiaries identified: Names of the groups identified as beneficiaries.  
• Beneficiaries’ methodology: Describes how ecosystem services are linked to the 

beneficiaries and how the distribution of beneficiaries is considered. 
• Type of evidence: Describes the methods used in a specific document.  
• Confidence rating: Where possible, provides a confidence rating to the 

methodologies and measurements used by the document author.  
• Asset location: Lists the spatial location of the assets considered in the document.  
• Asset type: Specifies the types of habitats and/or species considered.  
• Broad ecosystem service type: Provides the categories of ecosystem services these 

assets produce (cultural, regulating, and provisioning services).  
• Ecosystem services/benefits considered: Lists which ecosystem services are 

considered within each of the broad ecosystem service types.  

To ensure the 200 documents collected were relevant, some restrictions were placed on 
publication timing and document types. These restrictions are defined in the ‘Evidence 
Search Strategy’ in Appendix 5. Within these restrictions, any evidence which was deemed 
to be relevant to answering the priority research question could be included in this analysis. 
Only those documents which identified beneficiaries (i.e. deemed relevant) and explicitly 
considered the distribution of beneficiaries were used in developing an answer to the priority 
research question.  

Valuation databases reviewed as part of the SWOT analyses were included in the QSR 
evidence base. For literature collected from the ESVD (de Groot et al. 2020), a pre-
downloaded segment of the database (which had results filtered by whether they included 
the word ‘marine’) was used. Relevant documents were searched for using only the key 
search terms for beneficiary type in the QSR protocol (see Appendix 5: Quick scoping review 
protocol). This database was shared with JNCC. The EVRI database was also searched, 
however only one additional study was identified as relevant, with others already having 
been included in the QSR evidence base. 

Of the 200 documents collected (including 35 from the SWOT), eight were removed due to 
duplication. An additional four documents were identified as relevant by the expert 
reviewers. Therefore, a total of 196 documents were included in the QSR evidence base. 
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3.2 QSR results 

This section presents the evidence base and key findings related to the priority research 
question: ‘What evidence exists to understand the distribution of the benefits of 
marine and coastal ecosystem services to different beneficiary groups?’ 

3.2.1 State of the evidence base 

Implementation of the QSR protocol, along with additional studies identified by the project 
team, resulted in 196 documents being included in the QSR evidence base. The evidence 
base is stored in an ExcelTM workbook (see Appendix 6) that has been shared with the 
JNCC team. The majority of this evidence base was constructed through Google Scholar 
searches (approximately 46%) and as such, most are journal articles (60%) and government 
reports (21%). The reviewers were able to access most documents in full, with just under 
30% accessible as abstract only. The QSR protocol defined the search time period as 
between 2017 to 2021. Documents published before this period and included in the QSR 
were either SWOT products or recommended by the reviewers for consideration.  

Table 8 provides an overview of the number of documents that were deemed relevant, and 
the number that explicitly considered the distribution of benefits. After the first phase 
screening, a total of 75 out of 196 documents (39%) were deemed relevant to answer the 
priority research question. Of these relevant documents, 39 (20% of total and 52% of 
relevant documents) explicitly mention the distribution of beneficiaries. However, some 
studies may simply identify who the beneficiaries are, and some do this implicitly (e.g. 
through monetary units). 

Table 8: Number of relevant documents identified in the QSR. 
 Relevant If relevant, considers 

distribution of benefits 
Yes 75 39 

No 121 36 

Total 196 75 

3.2.2 Key findings 

Definitions of beneficiaries 

There is a lack of clear and widely used definition of ‘beneficiary’. The literature reviewed 
gives the impression that the word ‘beneficiary’ has been interpreted differently by different 
researchers. The variety of (explicit or implicit) definitions of beneficiary used in the literature 
could make comparison of evidence difficult. In particular, it seems that the difference 
between a stakeholder and a beneficiary is not always clear. Future work would benefit from 
beginning with clear definitions. Across the evidence reviewed, stakeholders seem to be 
local to the ecosystem service(s) and/or natural capital asset(s) with direct physical links, for 
example those whose decisions affect the marine environment or those who work in the 
marine environment. Beneficiaries are likely to include these but also those who may be 
further removed from the marine environment, for example, consumers of seafood or 
beneficiaries of carbon sequestration.  

ENCA guidance (Defra 2020) provides a useful definition: "Beneficiaries may be households 
(as consumers, visitors or passive recipients), businesses (for example, where there are cost 
savings) or government or taxpayers (local or national)". The guidance also identifies key 
considerations for a natural capital approach, including the need to identify who and how 
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many may be affected. This should be done as part of evaluating welfare impacts prior to 
any valuation approaches being applied. It is interesting to note here that (according to the 
ENCA guidance) the focus should not just be on what to do, but also on why that can be 
useful (e.g. for new sources of investment and funding or making marine policy decisions). 

Studies that consider beneficiaries tend to be focused on one, or a small number of benefits 
and/or beneficiaries, such as reviewing cultural services in one specific location. Beneficiary 
divisions are either very local (e.g. male vs female fishers in a village) or very broad (e.g. 
wider society, or ‘local, regional, national and international beneficiaries’).  

Economic sectors are sometimes considered as beneficiaries, rather than individual groups 
like businesses, workers, households. The most common beneficiary sectors covered in the 
studies reviewed are fisheries (i.e. landings and fishers, rather than consumers) and 
tourism/recreation (i.e. visits and/or visitors). Some mapping work could easily link these 
sectors to wider beneficiary groups.  

The discussion tends to be in terms of types of use / benefit, so it is not focused on the net 
effects for individuals, but rather on the ways particular groups explicitly benefit. Many 
people, especially residents/workers, will fall into several boxes (e.g. homeowner, dog 
walker, swimmer, employee in resource-dependent industry, non-use values) and in some 
cases how they are impacted by a change in the marine environment and its management 
could be conflicting. In other words, when something changes, they might win via one 
category and lose via another (e.g. as consumers their water bills may go up, but as 
swimmers they may benefit from cleaner bathing waters). 

The reports on environmental/ecosystem accounting (ONS 2021a, 2021b) do not, at 
present, have much detail on specific beneficiaries. This is discussed as something they 
want to achieve in the future (partly with the intention of improving understanding of 
distribution). Therefore, it will be useful to report on the usefulness of having beneficiary 
information to ONS who is currently consulting on their future natural capital accounting 
roadmap. 

Links between natural capital assets or ecosystem services and beneficiaries 

There is some mapping of individual natural capital assets and ecosystem services onto 
individual groups of beneficiaries in the QSR literature. Following from the above finding that 
most studies focus on one or small number of benefits, mapping of beneficiaries also tends 
to be limited. For example, fisheries benefit not only the fishers but also the fish processors, 
consumers, and tourists who like looking at fishing boats. There are rare exceptions. For 
example, Langle-Flores and Quijas (2020) have made use of a Sankey Diagram which could 
potentially address this issue of multiple linkages. Despite their diagram mapping out only 
indirect beneficiaries of ecosystem services (i.e. users of ES valuation data rather than those 
who accrue benefits), it can provide a useful example of how multiple natural capital assets 
(and ecosystem services) can be mapped onto multiple beneficiaries. Further improvements 
in the approach should be considered, such as using arrow widths proportional to the total 
flows of value provided or presenting the value of other inputs (e.g. labour or physical 
capital) to understand and compare the scale of ES impact across beneficiaries. There are 
some trade-off analyses between ecosystem services, but these offer limited analysis of 
trade-offs between beneficiaries. In some cases, humans are also included as a pressure 
rather than a beneficiary group. 

Methodology for assessing beneficiaries 

There is minimal use of a standardised structure or methodology for defining beneficiaries. 
ENCA (Defra 2020) provides some valuable guidance, as do Frederiksen et al. (2021), Small 
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et al. (2017) and Harris et al. (2019a), but these have not been widely applied yet. Where 
beneficiaries are assessed, disparate methodologies are applied, with participatory 
approaches often being used for local beneficiaries and valuation being used for 
regional/national assessments. The methodological approach seems to be very much in its 
infancy, with much of the relevant evidence having been published recently.  

Furthermore, ENCA (Defra 2020) observes that values for many ecosystem services 
(specifically, regulating and cultural services) will vary by location. This is due to the 
identification of beneficiary populations and their proximity to the benefits, as well as spatial 
variation in the extent, condition and spatial configuration of assets providing the flow of 
ecosystem services. However, while many studies mention stakeholder and/or beneficiary 
groups, the local variation in the distribution of benefits is not covered in any great detail, or 
not routinely across the literature. Drakou et al. (2017) review several case studies and 
report that local case studies focused on coastal issues using participatory approaches, 
economic valuation tools and multi-criteria assessments, while larger scale studies also 
considered the open ocean and were more likely to use geospatial mapping and 
environmental modelling tools. 

Approaches used to identify beneficiaries 

One way to identify beneficiaries would be to unpick the economic valuation evidence. If 
there is sufficient information provided on the link between values and beneficiaries, some 
studies could be re-analysed to quantify the benefits to different groups. For example, in the 
ESVD (de Groot et al. 2020) each valuation includes: 

• The beneficiary unit for which the value observation is reported (e.g. visitor, person, 
household, or total number of beneficiaries). 

• The number of beneficiaries that benefit from the ecosystem service (e.g. number of 
visitors, population, or number of households) over which a value estimate is 
extrapolated to obtain a total value of the service. Note this is not the same as the 
sample size or number of beneficiaries surveyed. 

• Text description of the type of beneficiary of the service (e.g. visitors, residents, non-
users, tourists, etc.). 

Identifying beneficiaries based on valuation units provides a starting point; however, this 
evidence does need to be built-on. Note that this does take a human-centric view of value 
(even if non-use values and values of non-users are acknowledged) and subsequently the 
definition of a beneficiary. Furthermore, recent studies mention the need to consider cultural 
services and ‘non-material’ benefits, and therefore advocate valuation approaches other 
than monetary. Where this is the case, there is also a greater focus on social concern, 
making the consideration of beneficiaries and the distribution of benefits more inherent. 
There appears to be a modest signal from across the evidence that this is an evolving 
process, becoming more aware of human influences on services and less focused on 
habitats alone.  

Several studies within the QSR evidence base have identified and mapped stakeholders 
through participatory mapping. This approach used in Burdon et al. (2019), Burdon and Potts 
(2020), Friedrich et al. (2020) and Blythe et al. (2020) is particularly interesting as a way 
forward, to supplement the economic valuation previously discussed. Suffolk Pioneer 
(Burdon & Potts 2020) is an example of a good approach to systematically identifying 
beneficiaries or associating specific benefits provided by ecosystem service to beneficiaries. 
Burdon and Potts (2020) made use of logic chains and participatory mapping to map 
benefits to beneficiaries. However, it is not clear how the logic chains were established and 
further insight on this would be interesting to understand the transferability of the methods 
used.  
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Ultimately, the approach used to identify beneficiaries will depend on the policy goal 
achieved. The approach taken by Burdon and Potts (2020) works well at a local scale (e.g. 
Deben Estuary), but may be less suitable at the national scale. Therefore, participatory 
mapping should be considered alongside more traditional stakeholder analysis, distributional 
analysis, and Green Book appraisal methods (HM Treasury 2020). A range of methods may 
be necessary to identify and assess beneficiaries for some benefits (e.g. food for human 
consumption), where the range of beneficiaries can be large and complicated. 

Distributional analysis 

It is unclear if the lack of beneficiary-related studies is specific to marine and coastal 
environments. On the one hand, the link between marine natural capital and ecosystem 
service and beneficiaries has long been documented as harder to conceptualize than for 
terrestrial environments as there is a physical separation between people and the sea (see 
Drakou 2017). For example, for terrestrial environments, the Online Recreation Valuation 
(ORVal) tool (Day & Smith 2018) has the potential to identify beneficiaries related to coastal 
paths (i.e. visitors), as does Quijas et al. (2019), and Clark et al. (2017), whilst for freshwater 
see Everard et al. (2019). On the other hand, the study of beneficiaries is becoming more 
important across all ecosystems, as the societal discourse starts to include topics like ‘just 
transition’ for climate change that starts to link equity, social justice, and environmental 
impacts. Traditionally, economic appraisal would recommend options that could achieve 
“Pareto efficiency”, i.e. deliver total benefits greater than total costs, without regard to who 
benefits and who loses. This was the basis of cost benefit analysis. This is also changing 
with more demand for knowing who benefits and who loses, and also whether and how the 
losers should be compensated.  

At the valuation stage, ENCA (Defra 2020) notes the need to consider socio-economic 
differences between beneficiary or affected groups, by asking:  

1. Whose values are measured? 
2. Are those affected by a change the local, regional or the whole national population? 
3. Are there socio-economic differences between beneficiary or affected groups? 

With regards to the last point, the distribution of income is an important factor to consider 
when assessing the value of benefits. Defra (2020) explains that “it is important to 
understand to whom the estimated benefits accrue following the Green Book guidance”. 
Distributional impacts are cited as a possible justification for intervention, and there is the 
option of using income weighting and/or considering how values depend on populations (see 
Annex 3 of Green Book). Going forward, and with the intention of bringing environmental and 
social policies closer together, it would be prudent to make such considerations part of the 
norm rather than optional extras. ENCA guidelines (Defra 2020) also leave scope for 
considering broader ranges of values or diverse perspectives and make specific reference to 
Annex 2 of the Green Book (HM Treasury 2020), the UK NEA ‘Balance Sheet approach’ 
(Turner et al. 2014), and the UK NEA Follow-on phase work "Shared, Plural and Cultural 
Values" handbook (Kenter et al. 2014). 

Some socio-economic impact assessment studies (e.g. Marine Scotland 2019) have sought 
to quantify costs and benefits of interventions using Green Book methodologies, which help 
to clarify potential trade-offs. But due to limited available evidence to quantify benefits, 
identification of beneficiaries was also incomplete. 

Stakeholder mapping can help ensure that a more comprehensive list of impacts is 
considered, which could be important for the overall distributional implications. Burdon et al. 
(2019), for example, record that at the local scale, there is a lack of understanding on how 
benefits are identified, where they are provided and to whom. For example, the benefits of 
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conservation are often not well understood and hence their comprehensive integration into 
decision-making and public discourse is rare. As such, they tend to be overlooked in trade-
offs between development decisions and supporting the wellbeing of local populations. 
Moreover, Burdon et al. (2019) highlight that small-scale, low impact, activities (e.g. related 
to tourism) are generally not captured within local assessments, and also not present within 
the national marine evidence. Stakeholder mapping can facilitate the identification of these 
missing links and ensure that they are included in the decision-making process. 

There are studies that follow through logic chains or similar approaches to linking ecosystem 
processes/state through services to benefits, without talking about distribution. In some 
cases, this next step is discussed but not carried out. Part of the issue may be that 
assessment of distributional impacts/winners/losers is recognised as requiring a more 
stakeholder-led approach, rather than the topic of more ‘remote’ assessments, for example, 
ABPmer (2019), which evaluated options for beneficial use of dredge sediment to restore 
Solent marshes, saw a next step as to “engage with, and actively involve, the local 
community, and carry out a non-use local community valuation study” (p.90).  

There is also an issue that more science-focused assessments can be looking at the 
potential to deliver ecosystem services, rather than actual ecosystem service delivery. They 
do not consider the human demand factors that convert potential to actual service/benefit 
(e.g. Tillin et al. 2020). In fact, De La Cruz (2021) argues that studies in general “have 
focused on specification of the ecological generation of ecosystem service to the detriment 
of understanding how they actually contribute to well-being” (p.18). Clark et al. (2017), for 
example, stop short of any valuation and present their primarily qualitative analysis in terms 
of the impacts identified. However, they demonstrate that it can be feasible, albeit complex 
and data-intensive, to construct multiple specific logic chains linking stressors through 
ecosystems to final services and specific beneficiaries (this is not in a coastal marine 
context, but the general approach would transfer). 

3.2.3 Outstanding gaps 

Quantitative information on the impacts of policy interventions is often lacking, which makes 
assessment of benefits and beneficiaries challenging. In line with the natural capital 
approach, the identification of benefit and beneficiaries need to go hand-in-hand and 
definition of beneficiaries should build on methods for, at least, identifying and, ideally, 
quantifying benefits. ‘Wider society’ is often identified as a beneficiary from increased levels 
of regulating and cultural services, where the identification of beneficiaries is intended to 
help clarify who might contribute to the costs of an intervention. It is also necessary to 
identify those organisations (e.g. public and third sector) which represent wider society. On 
the other hand, beneficiaries of provisioning services are generally linked to specific sectors 
and ultimate consumers (e.g. ‘food provision’ to fishing industries or ‘minerals’ to mining). 

Beneficiaries that are further removed from marine and coastal environments are not 
reflected in the QSR evidence base. This is related to the general lack of coverage of the 
links between (the change in) marine and coastal natural capital assets and (the change in) 
ecosystem services. This is a key distinction between marine and terrestrial assessments, 
where marine beneficiary groups without direct use are rarely included. This in part could be 
assessed using distance decay analysis as part of valuation approaches. 

The studies in the QSR evidence base did not split users of the marine environment into 
different generations. This is an existing gap to be addressed, as this will often be a key 
aspect of investments, especially with significant environmental impacts, and where heavy 
up-front costs lead to much longer-term gains (e.g. habitat creation / planting) or the reverse 
(e.g. nuclear energy). ENCA guidelines (Defra 2020) mention the consideration of equity 
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concerns across income groups and generations as justification for government intervention 
as a key aspect of the natural capital approach. 

3.2.4 Recommendations from the QSR 

A sensible next step would be to review the marine beneficiary and stakeholder literature 
and identify where bridges can be built with the current ecosystem service and natural 
capital approach evidence. For example, Solomonsz et al. (2021) make a start at this in 
relation to the Southern Ocean which may be a transferrable approach and framework. 

The above also highlights the need to look at international studies, which may have 
methodologies that can be transferrable to the UK context. 

The current marine and coastal evidence could also be re-analysed to determine beneficiary 
groups more explicitly (e.g. re-assessing the ESVD database where monetary units are 
associated with a beneficiary). In doing so, the most common beneficiary groups (e.g. 
households) would be readily identified, paving the way for appropriate distributional analysis 
to be used (e.g. breaking down households by socio-economic status). 

There may be transferrable lessons from the terrestrial literature, including formal tools for 
stakeholder mapping and trade-off analysis, which could be added to the natural capital 
approach to support the identification of beneficiaries. Relevant areas would include the 
payments for ecosystem services (PES) literature and further review of regulatory impact 
assessment studies (similar to Marine Scotland 2019). For example, the Online Recreation 
Valuation (ORVal) tool (Day & Smith 2018) has the potential to identify beneficiaries related 
to coastal paths (i.e. visitors), as do Quijas et al. (2019), and Clark et al. (2017). It could be 
interesting to compare terrestrial and freshwater evidence and see if lessons could be 
learned (e.g. Everard et al. 2019) acknowledging that there will be inherent differences 
between the different ecosystems.  

The terrestrial evidence may also provide useful insights on how to undertake participatory 
mapping as well as lessons learnt that could inform its development within the marine and 
coastal context. For example, Raum (2018), which looks at forest ecosystem services, 
identifies additional evidence that could be reviewed in order to make better use of 
stakeholder mapping approaches within the marine context (see also Duggan et al. 2013; 
Maguire et al. 2012).  
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4 Conclusions 
In line with the objectives set out at the start, the project:  

• Collated information about existing marine natural capital tools, methods, project 
(referred to as ‘the products’) and performed SWOT analyses (Section 2). 

• Recommended a good practice natural capital approach for the UK marine 
environment policy and management, based on the results of the SWOT (Section 
2.4.2). 

• Based on the SWOT, performed a QSR focusing on how the relevant literature 
identifies and assesses benefits, defines beneficiaries, and investigates the distribution 
of benefits across beneficiaries (Section 3). 

This section summarises the conclusions drawn from both the SWOT analyses and QSR – 
with more detail already presented in Sections 2 and 3.  

4.1 Current marine natural capital approaches and evidence 

The evidence reviewed highlights the strengths of the marine natural capital approach and 
opportunities for further development and integration with decision-making processes. 

It is clear that, relative to terrestrial environments, the application of the natural capital 
approach to marine and coastal faces many challenges. Overall, the natural capital 
approach has been applied fairly widely, but how it is, can or should be used by decision-
makers is unknown. The standards and guidelines such as ENCA (Defra 2020), SEEA EA 
(UN 2021) and the BS 8632 are relevant for applying the natural capital approach to the 
marine environment. Such standardisation of principles and good practice is also intended to 
increase the trust in the approach and its uptake by policy and decision makers.  

The overall SWOT results informed the development of recommendations for UK marine 
natural capital assessments, by identifying common approaches but also future 
improvements that could be incorporated. The recommendations looked across the natural 
capital approach and assessment cycle, starting with agreeing purpose and scope and 
engaging with relevant stakeholders. Stakeholders could include those whose decisions will 
be influenced by the application of the natural capital approach (regulators, policy makers, 
sector representatives), beneficiaries from the marine environment and policy and 
management decisions, as well as those who may be negatively impacted by such 
decisions. Recommendations have also been made on technical aspects, such as the use of 
existing natural capital asset and ecosystem service classifications, frameworks or data and 
valuation methodologies. 

The asset-service matrices have also been highlighted as useful. Innovative work can and 
should be undertaken to better understand how both species and habitats link to ecosystem 
service delivery across scales and contexts. This is also linked to better understanding and 
reflecting the importance of a variety of marine and coastal habitats across the life span of 
many species (e.g. juvenile vs adult fish). With regards to ecosystem services, there should 
be more work on services that have not been studied much to date (e.g. regulatory services, 
and cultural services other than tourism / recreation). 

Identifying the gaps in the current evidence base contributed to the formulation of 12 
recommendations for future research. These cover the following four areas: big picture/over-
arching process, improvements to current practice, incorporating the future and 
understanding the use and usefulness of evidence.  
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4.2 Distribution of benefits across different groups 

The priority question chosen for the Quick Scoping Review was: what evidence exists to 
understand the distribution of the benefits of marine and coastal ecosystem services 
to different beneficiary groups? This was chosen as the existing evidence base was 
shown to have a very limited discussion of beneficiaries and the distribution of benefits to 
different beneficiary groups. It was acknowledged that understanding who benefits from 
marine ecosystems services is essential for achieving buy-in to the marine natural capital 
approach as well as being key to making the approach coherent to stakeholders that want to 
implement it. Having robust evidence of the beneficiary groups could underpin decision-
making in areas such as marine management, blue financing, and cost-benefit analyses. 

The overall findings of the study are:  

• Despite there being many studies linking natural capital to ecosystem services (and 
benefits), only a few of them include a detailed assessment of beneficiaries.  

• Unlike in terrestrial assessments, beneficiaries without direct use or further removed 
from marine and coastal environments are rarely included. The coverage of links 
between marine and coastal natural capital assets and ecosystem services is often 
insufficient. This and other transferrable lessons can be learnt from the terrestrial 
literature, including formal tools for stakeholder mapping and trade-off analysis, which 
could support the identification of beneficiaries. 

• Assessments of beneficiaries should explain how they can support decision making 
(e.g. for new sources of investment and funding or making marine policy decisions). 
Study of beneficiaries is only now becoming more important, as the societal discourse 
starts to include topics like ‘just transition’ for climate change that starts to link equity, 
social justice, and environmental impacts. 

• Consideration of equity across income groups and generations as justification for 
government intervention could be a key driver for adopting a natural capital approach 
as it explicitly identifies benefits (but will need beneficiaries to be added). 

Furthermore, the QSR shows that the literature tends to break down beneficiaries across 
specific uses or economic sectors (e.g. fisheries), rather than different societal groups (e.g. 
consumers). Most studies limit the coverage of beneficiaries to either singular, or small 
number of groups (e.g. male vs female fishers) and often high-level categories (e.g. the 
‘wider society’). Even if individual beneficiary groups are identified, there is a tendency to 
limit the analysis to one-to-one relationships, effectively omitting more complex, multiple 
linkages (e.g. fisheries do not only benefit fishers, but also fish processors and consumers). 
The evidence is still fairly conceptual and, in the UK examples so far, beneficiaries that are 
further removed from the marine and coastal environments do not seem to be included in the 
analyses. 

There is plenty of evidence on marine stakeholders and beneficiaries (e.g. Raum 2018), but 
it has not generally crossed paths with the natural capital approach nor linked to ecosystem 
services. Several of the studies discuss or make use of stakeholder identification and/or 
mapping, which is a useful form of analysis to aid understanding of distribution, but also 
supports effective management, even though a full stakeholder mapping exercise could be a 
major undertaking. Stakeholder mapping is highlighted as a useful method to enable a more 
comprehensive list of impacts to be considered, which could be important for overall 
distributional implications. 

There has been a lot of work on stakeholders, how they benefit from the marine environment 
and relationships of power and influence between them, but these do not necessarily deal 
with quantifying and valuing benefit flows. The guidance on beneficiary assessments found 
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in ENCA (Defra 2020) or the Green Book (HM Treasury 2020) has, for the most part, not yet 
been applied in the marine natural capital or ecosystem service context. Future studies 
should show quantitative and, where relevant, monetary assessment of benefits accruing to 
individual beneficiary groups. Further guidance on identifying such groups and on adding 
distributional analysis to the assessment approaches is needed. 

Whilst individual studies may include limited analysis of beneficiaries, collectively they 
provide a solid foundation for future research. Many of these studies recognise the potential 
opportunity in considering which stakeholders accrue benefits and how those benefits are 
distributed among them. Hence, it is recommended that this area of research is further 
developed, in particular, considering both those groups that benefit and those that lose from 
a given policy or management change. 
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Appendix 1: Abbreviations and acronyms 
Abbreviation/Acronym Description 
CICES Common International Classification of Ecosystem Services 

Defra Department for Environment, Food & Rural Affairs 

EEA European Environment Agency 

ESVD Ecosystem Service Valuation Database 

EVRI Environmental Valuation Reference Inventory 

EUNIS European Natural Information System 

JNCC Joint Nature Conservation Committee 

MPA Marine Protected Area 

MRMP Marine Resource Management Plan 

NERC Natural Environment Research Council 

NORA NERC Open Research Archive 

ORVal Online Recreation Valuation tool 

SWOT Strengths-Weaknesses-Opportunities-Threats 

NEA National Ecosystem Assessment 

QSR Quick Scoping Review 
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Appendix 2: Glossary 
Term Definition Source 
Benefit The goods and services that are ultimately used and 

enjoyed by people and society. 
UN et al. 
(2021)  

Ecosystem 
service(s) 

Direct and indirect value(s) or benefit(s) people and society 
receive from ecosystems. 

BS 8632 

First phase 
screening 

The first phase of screening of the evidence found by the 
evidence review, using only the title or headline of the 
evidence found. 

Collins et 
al. (2015) 

Natural capital Stocks of the elements of nature that provide benefits to 
society, such as forests, fisheries, rivers, biodiversity, soils, 
minerals, the atmosphere and oceans, as well as natural 
processes and functions. Natural capital includes both the 
living and non-living aspects of ecosystems.  

BS 8632 

Natural capital 
approach 

A natural capital approach integrates the concept of 
natural capital into decision-making. Thinking in ‘capital’ 
terms enables comparison of many changes and decisions 
at the same time. The natural capital approach uses 
information from, and provides input to, many existing 
environmental management and analytical approaches. 

Capitals 
Coalition 
(2019) 

Natural capital 
asset 

Distinctive component or grouping of biotic and abiotic 
components and other elements which function together or 
interact within a spatial area, including ecosystems, 
ecological communities, species, soils, freshwater, land, 
atmosphere, minerals, sub-soil assets and oceans. 

BS 8632 

Natural capital 
extent 

The quantity, volume, or amount of a natural capital asset. BS 8632 

Natural capital 
condition 

Quality of natural capital assets measured in terms of their 
biotic and abiotic characteristics and their ability to 
maintain flows of benefits. 

BS 8632 

Materiality Impact or dependency on natural capital is material if 
consideration of its value (irrespective of whether or not 
that value can be quantified or monetized), as part of the 
set of information used for decision making, has the 
potential to alter that decision. 

BS 8632 

Second phase 
screening 

Screening phase that involves reading the abstract or first 
paragraph of the evidence that has passed the first 
screening phase in order to identify evidence that will be 
used further in the evidence extraction and synthesis 
stages of the evidence review. 

Collins et 
al. (2015) 

Quick scoping 
review 

A type of evidence review that aims to provide an informed 
conclusion on the volume and characteristics of an 
evidence base and a synthesis of what that evidence 
indicates in relation to a question. 

Collins et 
al. (2015) 
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Appendix 3: Review Catalogue and SWOT analyses 
workbook 

This workbook has been created for JNCC by eftec, ABPmer, Viridian, PML. 

eftec, in partnership with ABPmer, Viridian Logic, and PML, aimed to identify a uniform 
approach to applying the natural capital approach to managing the marine environment. The 
project reviewed existing marine natural capital tools, methods and projects to inform a 
Strength, Weakness, Opportunity, Threat (SWOT) analysis of existing natural capital 
approaches as well as provide recommendations for future research. In addition, a Quick 
Scoping Review (QSR) will address the key evidence gap identified in order to make the 
best possible contribution to strengthening the application of a marine natural capital 
approach in the UK. The findings of both the SWOT analysis and the QSR will be 
summarised in a summary report. 

This workbook collates information about existing marine natural capital products and 
provide a summary of the evidence base through product reviews. It also presents an in-
depth SWOT analysis of each product against four categories, identifying the strengths, 
weaknesses, opportunities, and threats across the evidence base. Note the purpose of the 
SWOT is not to review the methodologies applied, but rather how the evidence produced by 
the product can be used to support marine environmental management and decision-
making. Some of the products were designed to deliver one part of the natural capital 
approach and inevitably have gaps on other parts. In the context of this review, these gaps 
were noted as weaknesses against those individual products. Each of the products’ marine 
components was reviewed individually relative to the five features of the natural capital 
approach (i.e., looking at combinations of co-designed products was beyond the scope). 
Hence, the SWOT has not assessed how co-developed products cover each other’s main 
weaknesses. A recommended further step in this analysis would be to assess the individual 
products in combination to identify how they work collectively and understand if they offer a 
package that points towards a preferred marine natural capital approach. 

See: JNCC-Report-702-Appendix3-Review Catalogue & SWOT Analyses Workbook.xlsx 

[https://hub.jncc.gov.uk/assets/a0a9b99c-823c-4396-9445-325a99502876]  

  

https://hub.jncc.gov.uk/assets/a0a9b99c-823c-4396-9445-325a99502876
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Appendix 4: Detailed SWOT criteria 
The following features of each product were identified as the most relevant and hence the 
focus of the SWOT analyses for an in-depth overview:  

1. Natural capital assets  
2. Ecosystem services 
3. Climate change and other impacts 
4. Natural capital approach 

Each feature was reviewed against a set of SWOT criteria and detailed criteria. The former 
is presented in Section 2.2.2, whilst the latter are presented within this appendix. 

Natural capital assets 
Table 9: Detailed SWOT criteria for natural capital assets. 
SWOT criteria Detailed SWOT criteria 
Asset coverage • Coverage of assets in the product 

• Granularity of asset categories covered 
• Asset location information and the importance given to 

location in the product 

Asset extent • Extent measures used (e.g. kilometres) 
• Use of quantified measures, metrics, indicators and models 
• Data sources used and methods applied 
• Confidence in measure and scale of existing evidence 
• Scalability, repeatability and transferability 

Asset condition • Condition measure used 
• Use of quantified measures, metrics, indicators and models 
• Data sources used and methods applied 
• Confidence in measure and scale of existing evidence 
• Scalability, repeatability and transferability 
• Impact of human activities on asset condition 
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Ecosystem services 
Table 10: Detailed SWOT criteria for ecosystem services. 
SWOT criteria Detailed criteria 
Ecosystem service 
coverage 

• Coverage of ecosystem services and benefits in the product 
• Granularity of ecosystem services and benefits categories 

covered 
• The importance given to ecosystem services and benefits in 

the product 

Ecosystem service 
physical flow 

• Benefits measures used 
• Type of assessments (i.e. qualitative and/or quantified 

physical flow) 
• Use of metric, indicators and/or models (e.g. whether they are 

used and why) 
• Data sources used and methods applied 
• Confidence in measure and scale of existing evidence 
• Scalability, repeatability, and transferability 

Ecosystem service 
valuation 

• Type of assessment (monetary value estimated) 
• Ability to link to economic valuation approaches 
• Scalability, repeatability, and transferability 

Ecosystem service 
delivery and status 

• Status of ecosystem services and benefits  
• Impacts of human activities on ecosystem services 
• Scalability, repeatability, and transferability 

Climate change and other impacts 
Table 11: Detailed criteria for climate change and other impacts. 
SWOT criteria Detailed criteria 
Coverage of 
climate change 
and other impacts 

• Coverage of climate change and/or other impacts in the 
product 

• Assets and/or ecosystem services affected 
• Methods of accounting for climate change and other impacts 

in the product  
• Thresholds, tipping points, sustainability or regulatory limits 

considered 
• Scale of existing evidence 
• Scalability and transferability 

Trends and risks • Trends and risks identified 
• Future profiling 
• Confidence levels used nad reported 
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Natural capital approach 
Table 12: Detailed criteria for natural capital approach. 
SWOT criteria Detailed criteria 
Consistency with 
natural capital 
approach 

The degree to which the product: 

• Focuses on stocks of natural capital assets and flows of 
benefits 

• Uses both biotic and abiotic natural capital assets 
• Assesses future changes in stocks and flows 
• Considers dependencies between economic activities and 

natural capital and their impact on natural capital 
• Uses valuation of impacts and dependencies (i.e. qualitative, 

quantitative and/or monetary) 
• Uses specific classification systems or frameworks that are 

used in each product and their effectiveness, robustness, 
repeatability and scalability 

• Links between assets and services and asset condition to the 
provision of services 

• Is responsive to changes in status, or service delivery of 
indicators and model 

• Holds what scale of evidence at the required levels: at the 
marine protected area (MPA), marine resource management 
plan (MRMP) and UK scale 

• Includes impacts of management measures on asset condition 
and services 

• Links all the above features to support systems-based thinking 
for policy and management  
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Appendix 5: Quick scoping review protocol 
To address the priority research question defined in Section 3.1.1 through QSR, the 
following review protocol was developed in line with the Defra and NERC guidance on rapid 
evidence assessments (Collins et al. 2015). 

Background 

Following from the SWOT analyses and the recommendations for future research, the 
QSR focuses on the priority of understanding how the literature covers the distribution of 
benefits across beneficiaries in order to strengthen the application of a marine natural capital 
approach in the UK. The review will inform JNCC about the size and features of the available 
evidence base relating to the priority question.  

The QSR is conducted in line with Defra and NERC guidance outlined in ‘The Production of 
Quick Scoping Reviews and Rapid Evidence Assessments’ (Collins et al. 2015). Performing 
a QSR will allow reviewers to consider a more focused body of evidence some of which may 
have been outside the scope of the initial evidence review and SWOT analyses.  

Scope 

Due to time and resource constraints, a maximum of 200 documents will be reviewed as part 
of the QSR. This is to ensure that reviewers have sufficient time to review all 
literature comprehensively and ensure the quality of the QSR results.  

In order to ensure the 200 documents collected are relevant, some restrictions have been 
placed on publication timing and document types. These restrictions are defined in the 
‘Evidence Search Strategy’ section below. Within these restrictions, any evidence which is 
deemed to be relevant to answering the priority research question (as defined below) can be 
included in this analysis. 

Objectives 

Priority question for review: What evidence exists to understand the distribution of the 
benefits of marine and coastal ecosystem services to different beneficiary groups?  

The QSR will give an overview of the evidence that is available regarding the priority 
question but will not necessarily give a full set of answers regarding how ecosystem services 
or benefits are distributed across beneficiaries. The QSR will also identify gaps in the 
existing evidence base.  

Evidence search strategy 

Evidence sources 

The review will consider literature from a variety of sources including databases, government 
reports, journal articles, policy briefings, academic publications, technical reports and 
working papers.  

Relevant literature will be systematically collected by entering the combinations of keywords 
and phrases into search engines and literature databases as shown in the table below. Each 
time one keyword or phrase will be chosen from each column (these will be combined using 
the logical operator OR) i.e. we will apply the logical operator AND down the rows in the 
second column.  
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Exact keyword combinations will not be searched for, rather the occurrence of each 
individual keyword shall be searched for within documents. 

Table 13: Search terms used in the QSR. 
Search term category Key search terms 
Habitat type • Marine 

• Coastal  

Ecosystem service / 
natural capital 

• Ecosystem service(s) 
• Natural capital 

Beneficiary type • Users 
• Beneficiary 
• Beneficiaries 
• Stakeholders 
• Dependencies 
• Distribution  

Location • UK 

 

Please note that these are the initial search criteria which might be refined at a later stage if 
required. Particularly, more specific searches with narrow criteria might be proposed if the 
search results leave blanks e.g. ‘ecosystem services’ might be replaced with references to 
specific services such as tourism or recreation, etc. Similarly, we might want to search for 
specific types of beneficiaries e.g. public/non-public etc.  

Search engines and databases 

• Google  
• Google Scholar 
• NERC Open Research Archive (NORA)  
• EVRI database  
• ESVD database  

Within each database/search engine, evidence searches will only be performed for those 
documents published between 2017 – 2021 inclusive.  

For each combination of search term entered into the search engines (with relevant filters), 
the results of the first page of search results shall be added to the literature log. All results 
will be added to the log regardless of their title or how relevant they initially appear to be. 
Only unique search results will be added to the log. If a single source appears in search 
results across multiple combinations of keywords, it shall only be logged once. In instances 
where the results of a keyword combination have all already been logged, then the search 
will still be restricted to the first page, and no additional literature will be added.  

Methods 

Relevant literature will be documented in an evidence log and reviewed through a two-stage 
screening process. The first stage of this screening process will collect high-level summary 
information about the document such as the author, year of publication, type of source, the 
keywords/phrases used to find it, and the database from which it was collected.  

https://scholar.google.com/
https://nerc.ukri.org/research/sites/environmental-data-service-eds/
https://www.evri.ca/
https://www.es-partnership.org/esvd/
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Once this first stage has been completed, all literature will be put through a more in-depth 
review during the second stage of the screening process. This stage will determine whether 
a piece of literature is relevant by collecting information answering any supporting questions 
such as: if any beneficiaries are identified, who they are, how they were identified and how 
they were related to ecosystem services, asset location(s), and the types of ecosystem 
services and benefits considered.  

Inclusion and exclusion criteria 

During the second stage of the screening process, literature will be identified as being 
relevant according to the following criteria: 

Inclusion Criteria:  

• Must identify marine or coastal ecosystem services 
• Must identify actual or potential beneficiaries of ecosystem services 
• Should identify distribution of beneficiaries (i.e. distribution of beneficiaries does not 

have to be identified for a study to be relevant, however, each relevant study must be 
assessed against this criterion) 

Exclusion Criteria:  

• File cannot be accessed (unless the relevant information can be found in the abstract 
or any other available part of the study). 

• File is not published between the years 2017 and 2021.  

  



JNCC Report No. 702 

64 

Appendix 6: QSR evidence base 
Excel document collating the body of evidence that was reviewed for the quick scoping 
review. This is available upon request.  
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