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Foreword 

The Managing Ecosystem Services Evidence Tool (MESET) is an accessible, user-friendly 

searchable tool that collates UK evidence on ecosystem service outcomes of land 

management interventions. It is an update to and replacement of the Managing Ecosystem 

Services Evidence Review, published in 2017 (JP033, formerly NECR159). 

MESET contains an evidence database covering evidence for regulating, provisioning and 

cultural ecosystem services up to 2017, and evidence for regulating services from 2018 to 

the end of 2020. The tool provides users with an overview of the evidence following a 

search, along with a summary of the quantity of evidence and the direction of the effect. A 

full reference list for the evidence cited is produced (with digital referencing where 

available), and the tool provides the functionality for the user to download the evidence in 

a PDF.  

Practitioners can access evidence on the ecosystem service outcomes across 93 

management interventions for eight habitats. This supports decision-making for 

sustainable management of natural capital and the provision of ecosystem services. 

MESET is a joint project between Natural England and The University of York. 
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Executive summary 

1. The Managing Ecosystem Services Evidence Tool (MESET) helps inform 

management decisions aimed at enhancing ecosystem services by providing 

access to evidence. It enables users to answer the question: “What is the evidence 

that management interventions on a habitat result in a change in the level of 

ecosystems services being provided”? 

2. MESET supports the development of evidence-based conservation and 

management practices to enhance the quantity and state of our critical natural 

capital assets, a key objective of the Environment Improvement Plan 2025 (EIP25), 

and Natural England's ambitions regarding nature recovery for health, growth and 

security. 

3. Contained within MESET (the tool) is an evidence database: the output of a rapid 

evidence review of the effects of management interventions on ecosystem services, 

across different habitats.  

4. MESET builds on MESER (Managing Ecosystem Services Evidence Review), 

published 2017 (JP033, formerly NECR159) through a revised evidence framework 

whereby the habitat classifications, ecosystem service categories, and 

management interventions used in MESER have been updated, and data recoded 

to ensure consistency across all collected evidence. The data is presented in a new 

accessible spreadsheet.  

5. Users can interrogate the evidence for 93 interventions across regulating, 

provisioning and cultural ecosystem services and eight habitats. The framework has 

been subsequently tested and used to update the evidence for regulating 

ecosystem services for the timeframe 1st January 2018 to 31st December of 2020. 

6. The habitat classifications, ecosystem service categories, and management 

interventions used in MESER have been updated, and recoded to ensure 

consistency across all collected evidence. 

7. Habitat classifications are aligned with an adapted version of the UK National 

Ecosystem Assessment broad habitat categories. Eight habitats are included: 

Coastal; Freshwaters – Openwaters, Wetlands and Floodplains; Enclosed 

farmland; Semi-natural grasslands; Woodland; Marine; Mountains, Moorland and 

Heath; and Urban. 

8. Regulating ecosystem services included are noise regulation, air quality regulation, 

soil quality regulation, climate regulation, pest/disease control, flood protection, 

erosion control, fire protection, urban cooling, pollination, and water quality 

regulation. These have had their evidence updated to the end of 2020. 

9. Provisioning ecosystem services included are energy, products from the sea, 

produce from aquaculture, cultivated crops, reared animals and outputs, wild food 

from the land and freshwaters, timber and other wood products, and plentiful water. 

These are yet to have their evidence updated beyond 2017. 
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10. Cultural ecosystem services included are aesthetic/inspiration/spiritual/religious, 

education/research, existence value, and recreation/tourism. These are yet to have 

their evidence updated beyond 2017. 

11. Management interventions have been updated. Of the 121 interventions originally 

identified in MESER, 44 remained unchanged, 31 have been renamed to broaden 

scope or reflect current terminology, 27 have been merged into updated terms, 20 

have been removed, and 17 new interventions have been added, resulting in a final 

list of 92 interventions. 

12. MESET includes significantly improved digital referencing, with Digital Object 

Identifiers (DOI) added to 87.4% of publications and Uniform Resource Locators 

(URL) to another 10.9%. Only 1.7% of publications could not be digitally referenced. 

13. The search strategy for MESET focuses specifically on evidence from the UK. 

Custom search strings were constructed for each habitat, consisting of four 

components: geographical terms limiting to UK countries, habitat terms, intervention 

terms specific to each habitat, and ecosystem service terms. The search was 

conducted in the Web of Science bibliographic database. 

14. The online tool contains two sheets: a "READ ME" sheet with an introduction and 

user guide, and a "DASHBOARD" sheet where users can select parameters 

(habitat, ecosystem service, and/or management intervention) to generate evidence 

summaries. 

15. The tool’s dashboard presents a menu enabling users to generate graphical 

summaries based on selected ecosystem services and management interventions. 

The charts show the management intervention outcomes (from strongly positive to 

strongly negative), publication years, and a reference list for the selected evidence 

with direct web links (where available) for accessing source materials. Instructions 

are given so that the user can generate PDF summaries of the evidence they 

select. 

16. MESET does contain evidence gaps. The most significant of these is that 

provisioning and cultural ecosystem services have not had their evidence updated 

to the end of 2020 as regulating services have done.  

17. Despite these gaps, MESET represents a significant advancement in making 

evidence on ecosystems services management accessible to conservation 

practitioners, policymakers and land managers. With further funding, the tool could 

be updated to cover a more complete evidence base to provide access to evidence 

to support Natural England’s objectives. 

  

https://docs.google.com/spreadsheets/d/149CbiY9rkonLIuWOtjFnSww9ctqQLoXbkGVQGh7z7sY/edit?pli=1&gid=1841621900#gid=1841621900
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1. Introduction 

Evidence-based conservation and management was identified as a developmental priority 

in the field of conservation by Sutherland and others (2004). It is now considered an 

essential tool to guide decision making for sustainable management of natural capital and 

provision of ecosystem services (Malone and others, 2014; Hayes and others, 2018; 

Christie and others, 2022). Whilst the evidence synthesis is growing on effective 

management interventions for conservation of particular species or habitats (e.g. 

Sutherland and others, 2019), there is much less evidence around what works for 

ecosystem services.  

The Government’s Environmental Improvement Plan 2025 (EIP25) for England identifies 

enhancing the quantity and state of our critical natural capital assets as a key objective 

(DEFRA, 2025). Producing tools that provide straightforward access to natural capital 

evidence is therefore important for implementing the EIP25. In 2024 Natural England 

produced their first State of Natural Capital Report for England (Lusardi and others, 2024). 

As such, there is a need to understand the supporting evidence on how natural capital and 

ecosystem services can be enhanced through land management interventions. This 

evidence needs to be in an accessible format so that it can inform this work. 

Consequently, the development of tools that provide straightforward access to this 

evidence is essential. 

In 2014, Natural England and the University of York co-developed and published MESER 

(Managing Ecosystem Services Evidence Review), a systematic review of the effect of 

specific management interventions on provisioning, regulating and cultural ecosystem 

services provided by broad habitats (NECR159). This was updated in 2017 (JP033) and 

evidence factsheets were created along with a web portal. The web portal has since 

ceased operation and although the original evidence was retained in a file, it has not been 

accessible to users. 

This report sets out the Managing Ecosystems Services Tool (MESET): an online resource 

that fills the gap created through the loss of the MESER web portal. MESET: 

• enables users to answer the question: “What is the evidence that management 

interventions on a habitat result in a change in the level of ecosystems services 

being provided?” 

• provides an easy to use, accessible tool to make evidence on ecosystem services 

and land management widely available 

• updates MESER terminology to be more comparable with current use of natural 

capital and land management interventions  

• contains more of the available evidence than MESER 

• can be updated in the future without needing to produce a new tool 

MESET has an updated evidence framework from that used in MESER, resulting in some 

of original evidence being reproduced and some updated. The revised framework has 
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been tested through a rapid evidence review for evidence for regulating ecosystem 

services for the period 1st January 2018 to 31st December 2020, leading to new evidence 

being included. As such, MESET contains significantly more evidence than MESER did, 

and the evidence is now categorised to align more strongly with current natural capital 

work.  

It is recognised that MESET contains evidence gaps. A recommendation is made that the 

MESET evidence framework is applied for provisioning and cultural ecosystem services 

across all habitats for the period 2018 to 2025, and regulating ecosystem services from 

2020 to 2025, with this new evidence added to MESET.  
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2. Overview of the Evidence Framework 

MESET builds on a previous project, MESER. The work conducted for MESER involved 

developing a database of evidence on how management interventions impact on 

ecosystem delivery in specific habitats. The methods used to create the evidence 

framework in MESER are summarized in Appendix 1. 

MESET updates the methods used so that evidence could be updated and added to. 

However, some methodological decisions taken during the production of MESER had to 

be retained to ensure the retention of the original evidence. 

In MESET’s evidence framework, the categorisation of habitat, ecosystem service and 

management intervention have been updated, clear definitions for each of the categories 

provided, and evidence has been added using a rapid evidence review approach for the 

time frame 1st January to 31st December 2020 focussed on regulating services.  

The evidence from both projects has subsequently been presented in a single user-

friendly tool. 

Section 2.1 details the methods used to update the categories and some of the information 

previously held.  

2.1. Updating habitat, ecosystem service and management intervention 

categories 

This section provides information on: 

• the updates made to the habitat categories  

• the changes made to the ecosystem services categories  

• the updates made to the terminology and content of the interventions list.  

2.1.1. Habitats 

MESET updates the habitat categorisation used, to align with the broad habitat asset 

categories of UK National Ecosystem Assessment (2011) as modified and used by Natural 

England (see Lusardi and others, 2018). This resulted in eight broad habitats shown in 

Table 1. This also addressed recognised evidence gaps in MESER, such as the lack of 

inclusion of Woodland as a habitat. 

To ensure the data held was brought into MESET, two key actions were undertaken. 

• Re-coding of the MESER dataset from one name to the other where a habitat’s 

name was changed, (e.g. ‘Freshwaters’ changed to ‘Freshwaters - Openwaters, 

Wetlands and Floodplains’; ‘Uplands’ changed to ‘Mountains, Moorland and 

Heath’). 
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• A review of the abstract or, in some cases, full text of the publication of the 

evidence held so it could be assigned to the new MESET category. For example, 

‘Lowland agriculture’ evidence has been recategorised into ‘Enclosed farmland’, 

‘Semi-natural grasslands’ and ‘Woodland’. 

Table 1 MESET Habitats aligned with UK National Ecosystem Assessment, with NE 

modifications shown in italics (Lusardi and others, 2018)  

Broad habitat 

type 

Habitats included 

Coastal Sand dunes, shingle, salt marsh, sea cliffs, coastal lagoons and 

intertidal sediment (beach and mud). 

Freshwaters - 

Openwaters, 

Wetlands and 

Floodplains 

Rivers, lakes, ponds, wetlands, groundwaters, as well as artificial 

freshwaters (reservoirs, canals, gravel pits), below the moorland 

line. 

Enclosed 

farmland 

Cropped and improved grassland fields (outside of urban areas) 

plus hedges, ditches and small woodlands interspersed among 

them. 

Semi-natural 

grassland 

All grassland that is not improved, below the moorland line and 

outside of urban and coastal areas. 

Woodland Vegetation dominated by trees >5m in height when mature and 

>20% canopy cover. Coniferous woodland plus broad-leaved, 

mixed and yew woodland, below the moorland line and outside of 

urban areas and small farm woodlands in enclosed farmland. 

Marine All English areas covered permanently by sea water or inundated 

with saline water at some stage in the tidal cycle, excluding those 

habitats covered by coastal. 

Mountains, 

Moorland and 

Heath 

All land above the moorland line, plus lowland heath. 

Urban Urban and suburban contiguous areas with populations >10,000 

people. 
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Appendix 2 shows how the habitat categories used in MESER align with those used in 

MESET.   

2.1.2. Ecosystem services 

In 2018 Natural England published ‘Natural Capital Indicators: for defining and measuring 

change in natural capital (NERR076)’ which identifies key components of the natural 

environment that are essential for supporting the long-term provision of benefits on which 

society relies. To align MESET with this and CICES 5.2 (Haynes-Young, 2023), the 

ecosystem service classifications used in MESER were reviewed.  

As a result: 

• Some of the ecosystem services required no changes, while some were changed 

by name only (e.g. ‘air quality’ became ‘air quality regulation’). Two new ecosystem 

services were added: urban cooling (regulating service) and existence value 

(cultural service). 

• ‘Wild species diversity’ was discussed at length. This was renamed to ‘biodiversity’ 

and, whilst the evidence was recoded for use in MESET, it was decided not to add 

new evidence (i.e. post 2017) to the web tool. This is because there is extensive 

evidence on biodiversity already held in the web portal Conservation Evidence, 

through the work of Prof. William Sutherland and his team.  

Appendix 3 shows how the ecosystem service categories used align with those used in 

MESET.  

To ensure the data held was brought into MESET, two key actions were undertaken. 

• Where the name of an ecosystem service was changed (e.g. ‘air quality’ to ‘air 

quality regulation’), the MESER dataset was re-coded accordingly.  

• Where an ecosystem service was recategorized (e.g. ‘food’ was recategorized into 

‘produce from the sea’, ‘produce from land and freshwaters’, ‘cultivated crops’ and 

‘reared animals and outputs’), the abstract or full text of the publications held was 

reviewed to assign the previous evidence to the new MESET category.  

To test the MESET framework, and add new evidence, the project’s Steering Group 

proposed a focus on regulating services for the time frame 1st January 2018 to end of 

2020. This was based on the number of records across habitats and ecosystem services 

from 2018 onwards, the time taken to do the searches and review for each record, and the 

project time available.  

Regulating ecosystem services were defined as services that support the regulation and 

maintenance of natural ecosystem functions and processes (adapted from Dasgupta, 

2021). Each regulating service was given a description, captured in Table 2.  

https://publications.naturalengland.org.uk/publication/6742480364240896
https://publications.naturalengland.org.uk/publication/6742480364240896
https://www.conservationevidence.com/
https://www.zoo.cam.ac.uk/directory/bill-sutherland
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MESET therefore contains the evidence from MESER (as revised by the MESET 

framework), and new evidence for 2018 to end of 2020 for regulating services. The search 

for evidence is detailed in Section 3. 

Table 2 Ecosystem services used in MESET 

MESET ecosystem 

service categories 

Description 

Noise regulation Noise abatement or reduction by vegetation or 

ecosystems. 

Air quality regulation Filtration, sequestration, storage or accumulation of air 

pollutants by ecosystems or vegetation. 

Soil quality regulation Maintenance or enhancement of the conditions of soil that 

support healthy plant growth and soil biodiversity. 

Climate regulation Sequestration of carbon and fixation of greenhouse gases. 

Pest and disease 

control 

Natural control of pests, disease and invasive species 

(including affecting agriculture and forestry). 

Flood protection Reduced flood risk due to regulation of flow regime for 

peak events and reduced inundation from coastal flooding. 

Erosion control Soil retention; soil stabilisation, prevention of soil or 

sediment erosion, e.g. at the coast. 

Fire protection Capacity of an ecosystem to reduce the frequency, spread 

or magnitudes of fires. 

Urban cooling Temperature regulation, canopy, shade provision or solar 

obstruction, evaporation, transpiration, vegetation retaining 

less heat than concrete or hard landscaping. 

Pollination Provision of habitat for natural pollinators. 

Water quality regulation Dilution, decomposition, purification and filtration of water 

pollutants by ecosystems. 
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2.1.3. Management interventions 

To align with current practices such as those prescribed for in agri-environment schemes, 

the project team reviewed the list of 121 management interventions used in MESER, and 

produced a list of 92 interventions to include in MESET. Some adjustments were 

subsequently made later in the project (see section 3.3), and as a result: 

• 44 interventions retained unchanged  

• 31 re-named to broaden the scope of the intervention and/or reflect current 

terminology  

• 26 merged into the updated intervention terms 

• 20 interventions removed  

• 17 new interventions  

Appendix 4 shows in detail how the management interventions used in MESET align with 

those used in MESER. 

Management interventions were reclassified in terms of the updated habitat allocations 

(Table 1). Each MESET intervention (Appendix 4) was allocated to a set of habitats where 

they were deemed to be relevant and reviewed by the project team. The output of this 

process is collated in Appendix 5 which also shows that many of the interventions are 

allocated to multiple habitats.  

The resulting allocations were used to construct the literature search strings (see section 

3.1), and for the subsequent data extraction (see section 3.2).  

2.2. Digital referencing 

MESER provided a full reference to each resource that provided evidence. Not all had a 

digital link to access the publication online.  

To develop user functionality, in MESET digital object identifier (DOI) links (where 

available) were added to entries. These were identified using the Crossref Simple Text 

Query tool 1 (Crossref, 2025).  

Where DOIs were not available (, an internet search to identify the uniform resource 

locator (URL) was conducted. From the 1279 unique references, the outputs of both the 

Cross Ref process and internet search resulted in: 

• 1118 (87.4%) had DOI matches 

 

 

1 Retrieves Digital Object Identifiers (DOIs) for various publications, processing up to 1000 entries at a time. 
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• 139 (10.9%) publications were given URLs 

• 22 (1.7%) publications did not have a digital reference available 

The average year of publication of the missing digital references was 2003 (range 1979-

2010). An internet search confirmed that digital versions of these resources are not 

currently available. However, the entries from these sources are retained in MESET in 

case access changes in future. It should be noted that over time, links that work at the 

time of publication may become broken. 
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3. Searching for evidence  

With the underlying framework brought up to date through the processes detailed in 

Section 2, the project then moved into a rapid evidence review to test the framework.  As 

stated in Section 2.1.2, the search focussed on evidence for regulating services for the 

timeframe 1st January 2018 to 31st December 2020. This section sets out that process.  

3.1. Search strategy 

The focus was on searching via the Web of Science bibliographic database for literature 

sources using the topic option2. This may present as the searches not being 

comprehensive as they did not include grey literature, but was deemed appropriate to test 

the revised framework. Evidence that showed the impact of management interventions on 

regulating ecosystem services across habitats was reviewed. The following criteria was 

used for the literature search:  

• restricted to the UK 

• published between 1st January 2018 and 31st December 2020 

• had the search terms as set out in 3.1.1  

The evidence found through the searches adds to the evidence held in MESER all of 

which are now presented in the tool, with the exception of that falling within biodiversity 

(see section 2.1.2 for reasoning). 

3.1.1. Search terms  

A separate search was conducted for each habitat, using the interventions associated with 

that habitat (as defined in Appendix 5), but the same geographical terms and ecosystem 

service search terms. The search strings are in Appendix 6. The search string structure 

consisted of four different parts: 

1. Search terms that limited the search to UK countries only where possible. 

2. Search terms that defined the habitat of interest (listed in Table 1). 

3. Search terms that defined each of the interventions associated with the habitat of 

interest as defined in Appendix 5.  

4. Search terms that defined the ecosystem services of interest (listed in Table 2). 

 

The search string potentially restricted the results to those that only mentioned the 

country, and missed those results that may mention locations in the UK (e.g. specific sites 

 

 

2 The 'topic' option in Web of Science searches: title, abstract, keyword plus, and author keywords 
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or general locations). While a supplementary search to identify studies that didn’t name 

the country alone was not carried out, the search method did screen all the words in the 

title, abstract and keywords of each source. In most cases this combination of text in an 

international journal would mention the country and not just a region, unless the region 

was globally significant, e.g. Sahel, Amazon etc.". The review team found that the search 

string failed to exclude international sources, and at least 20% of papers were excluded 

during screening for this reason. 

3.1.2. Abstract screening 

The returns from each Web of Science search were collated in one spreadsheet and 

labelled with the habitat search in which they were identified. Publication abstracts were 

screened using the criteria in Table 3 and marked ‘yes’ for progression to full text data 

extraction if they were not excluded. Where multiple criteria for exclusion may have 

applied to a single publication, the one most easily identified was selected.   

Table 3 Screening exclusion criteria 

Exclusion criterion Justification for criterion 

Non-relevant research area Some publications from unrelated areas of 

research, such as the geological, medical or 

engineering sciences, may be returned by the 

search engine. 

No evidence for impact of an 

intervention on an ecosystem 

service 

Apparently relevant returns may not include 

the measurement of the impact of an 

environmental management intervention. 

Research conducted outside of the 

UK 

It was decided that this update to the database 

would include publications from the UK only. 

Evidence presented comes from a 

review paper 

Review papers may duplicate information from 

primary sources already included in our search 

results, or the authors may not have extracted 

all the evidence relevant to the purpose of this 

database.  

Evidence presented comes from a 

source that has not been peer-

reviewed 

Some sources may be returned in the 

searches that have not been peer reviewed 

(e.g. book chapters or conference 

proceedings). The peer review process 
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Exclusion criterion Justification for criterion 

provides a level of certainty about the quality 

of the evidence presented.  

Evidence is provided for the impact 

of an intervention on an ecosystem 

service beyond scope of this search 

This update to the database focussed on 

regulating ecosystem services, so evidence 

relating to the impacts of interventions on 

provisioning or cultural services was excluded 

at this stage.  

Three researchers conducted the screening, initially reviewing each other’s decisions until 

they were consistently aligned, and then placing a comment alongside any uncertain 

entries for review by the other researcher. Screening progressed at a rate of 

approximately 50 rows per hour, or 300 rows per 7.5 hour day (breaks were required to 

maintain this activity over longer periods). 

3.2. Full text screening and data extraction 

Papers that passed the abstract screening process progressed to full-text screening. If the 

full text provided evidence on the impact of a management intervention on an ecosystem 

service and met the criteria for inclusion in the database (see section 3.1) the data was 

extracted and placed into a separate pre-prepared spreadsheet. 

The data extraction for MESET (described in Table 4) was designed to complement the 

data extraction conducted in MESER, but in some cases updates were made (see 

Appendix 7). 

Three members of the research team acted as reviewers at the full-text screening and 

data extraction stage. The full text screening and data extraction took place at a rate of 

approximately four papers per hour. 

Table 4 MESET data extraction 

Data extraction 

column heading  

Description of data extraction 

Type of evidence  Evidence categorised within one of six categories (see 

Appendix 8). 

Geographical Location  A short description of the location of the study within the UK. 

Habitat Relevant habitat for each piece of evidence, which may be 

different from the search from which the paper was 

identified. 
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Data extraction 

column heading  

Description of data extraction 

Intervention Intervention relevant for each piece of evidence, drawn from 

the list of interventions for the specific habitat. 

Ecosystem service Ecosystem service that the intervention is having an impact 

on. 

Outcome An assessment [a] of the magnitude of the effect of the 

intervention on the ecosystem service using plus and minus 

symbols (++, +, 0, -, –) to denote the direction and strength 

of the impact.  

Summary A 1-2 sentence description of the evidence regarding the 

impact of the intervention on the ecosystem service for each 

evidence row (for internal use). 

Note [a]: Whilst the direction of the impact was relatively simple to ascertain from the 

literature, professional judgement was used for the assessment of the strength of that 

impact, based on a combination of effect size and significance. A 5 level scale (--, -, no 

effect, +, ++) was considered to be more useful in terms of applications for 

management than a 3-level scale of negative, no effect or positive. 

3.3 Quality Assurance 

Papers that had passed the full text review and extraction went through a quality 

assurance process. This took place in two stages:  

1. 7% of papers for the whole time period 2018 to end of 2020 were reviewed by a 

fourth reviewer who gave an assessment of the data extraction (agree/disagree).  

2. Approximately 15 percent of the 2018 papers were also assessed 

(agree/disagree) by a fifth reviewer. For this aspect, second stage papers were 

selected at random within each of the different habitats for which evidence was 

identified in the data extraction.  

After the QA of the data extraction of the references published in 2018, some changes and 

additions were made to the management intervention list and these were applied to the 

literature searches for the years 2018, 2019 and 2020. These adjustments can be seen in 

Appendix 9. For consistency, any data pre-2018 was recoded to these updated 

interventions. It is suggested that a further review of the interventions be made in any 

future evidence reviews for MESET. Reviewers' suggestions for further changes and 

additions to the intervention list are held in the data extraction database. 
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3.4 Results of the Search  

The number of pieces of evidence found per year (2018, 2019 and 2020) for each habitat 

is captured in Table 5 . There is variety in the number of pieces of evidence published 

each year, and for each habitat. Enclosed farmland has by far the highest volume of 

evidence across all three years, with Woodland and Marine having the lowest. The 

variation in volume was sense checked by the project team and found to be within 

expected levels of variation of published evidence due to the specificity of terms used in 

the search strings. For a discussion on the differentiation between woodland as a habitat 

and tree planting-related management interventions as evidence relating to other habitats, 

see 4.1. 

Table 5 Number of pieces of evidence per year (2018, 2019 and 2020) per habitat 

Habitat Number of pieces 

of evidence 

extracted in 2018 

Number of pieces of 

evidence extracted 

in 2019 

Number of pieces of 

evidence extracted 

in 2020 

Coastal 5 5 0 

Enclosed farmland 19 25 27 

Freshwater 5 11 9 

Marine 0 0 0 

Mountains, Moorland 

and Heath 

8 7 4 

Semi-natural 

grasslands 

3 5 3 

Urban 9 5 14 

Woodland 0 2 2 

TOTAL 49 60 59 
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4. Presentation as an evidence tool  

MESET is a user-friendly and accessible evidence tool and is delivered through a Google 

Sheets database interface. It can be accessed by clicking this link: MESET online. 

To assist users, two sheets are provided:  

1)  ‘READ ME’: introduces the database, has a user guide and a link to a user tracking 

form.  

2)  ‘DASHBOARD’: the parameters selected (habitat, ecosystem service and/or 

management intervention) returns: 

● a list of the relevant ecosystem services and/or management interventions 

● a graph to summarise the outcomes (from strongly positive to strongly 

negative) of the interventions 

● a graph to show the years in which that evidence was published 

● a reference list for the sources that provided the selected evidence (with a 

weblink the user can click to access the link directly)  

The dashboard is formatted so that it is as simple as possible to print the information 

selected by the user, or to save it as a PDF. Instructions are provided on how to do this.  

Users are reminded that: 

1) Interventions may have different outcomes for different habitats and there may be 

trade-offs between a) different regulating services, and b) for regulating and 

provisioning services.  

2) Management interventions may also affect habitats adjacent to the location they are 

undertaken, and their use needs to be informed by local context.  

A recommendation is made that they check the outcomes of a management intervention in 

all relevant habitats. 

4.1 Limitations 

With this first iteration of MESET, it is important to recognise any limitations of the tool.  

These are summarised below. 

1) Woodland is a new habitat addition and the method has yielded only 4 pieces of 

evidence for the period 2018-2020. A comparison with other habitats for the same 

time period suggests this is not exceptionally low. The tool does contain multiple 

management interventions related to woodland and trees in other habitats, 

including woodland creation. 

 

 

https://docs.google.com/spreadsheets/d/149CbiY9rkonLIuWOtjFnSww9ctqQLoXbkGVQGh7z7sY/edit?pli=1&gid=1841621900#gid=1841621900


Page 23 of 27 The Managing Ecosystem Services Evidence Tool (MESET) Method 

Report NEER163 

 

2) The same intervention can have both positive and negative impacts on ecosystem 

services. These can be revealed only by displaying results for each ecosystem 

service individually. Using the results for decision support requires users to 

understand local context, explore the results for trade-offs and consider whether 

impacts will be different across different habitats. 

 

3) The tool lacks the functionality to directly identify which pieces of evidence are 

positive or negative. Users need to explore the evidence source itself.  

 

4) The tool provides evidence for all ecosystem services up to 2017. For regulating 

services, the data has been updated and extends through the end of 2020. 

Therefore, the overall timeframes covered by the tool are limited. Further updates to 

the tool should review previous evidence as well.  
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5 Conclusion 

The Managing Ecosystems Services Evidence Tool (MESET) supports decision-making 

about management actions to enhance ecosystem services.  

By presenting a user-friendly, online evidence database, MESET enables users to 

generate graphical summaries that support understanding and decision-making around 

ecosystem services. This makes critical information more accessible to conservation 

practitioners, policymakers, and land managers. 

Through the work undertaken in this project—including the categorisation of evidence, and 

development of the tool into a live online interface verses a static resource—MESET is 

now ready to be populated with a comprehensive database of evidence on regulating 

services (2021–present) and cultural and provisioning services (2018–present). Widening 

the search from Web of Science peer reviewed literature to grey literature would make the 

search fully comprehensive. 

There are some limitations to the tool as it stands so to realise its full potential, further 

funding and resources are required. Continued investment will ensure the tool remains 

current and comprehensive, thereby supporting informed decisions to enhance ecosystem 

service provision and contributing to Natural England’s vision of thriving nature for people 

and planet. 
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	Foreword 
	The Managing Ecosystem Services Evidence Tool (MESET) is an accessible, user-friendly searchable tool that collates UK evidence on ecosystem service outcomes of land management interventions. It is an update to and replacement of the Managing Ecosystem Services Evidence Review, published in 2017 (JP033, formerly NECR159). 
	MESET contains an evidence database covering evidence for regulating, provisioning and cultural ecosystem services up to 2017, and evidence for regulating services from 2018 to the end of 2020. The tool provides users with an overview of the evidence following a search, along with a summary of the quantity of evidence and the direction of the effect. A full reference list for the evidence cited is produced (with digital referencing where available), and the tool provides the functionality for the user to do
	Practitioners can access evidence on the ecosystem service outcomes across 93 management interventions for eight habitats. This supports decision-making for sustainable management of natural capital and the provision of ecosystem services. 
	MESET is a joint project between Natural England and The University of York. 
	  
	Executive summary 
	1.
	1.
	1.
	 The Managing Ecosystem Services Evidence Tool (MESET) helps inform management decisions aimed at enhancing ecosystem services by providing access to evidence. It enables users to answer the question: “What is the evidence that management interventions on a habitat result in a change in the level of ecosystems services being provided”? 

	2.
	2.
	 MESET supports the development of evidence-based conservation and management practices to enhance the quantity and state of our critical natural capital assets, a key objective of the Environment Improvement Plan 2025 (EIP25), and Natural England's ambitions regarding nature recovery for health, growth and security. 

	3.
	3.
	 Contained within MESET (the tool) is an evidence database: the output of a rapid evidence review of the effects of management interventions on ecosystem services, across different habitats.  

	4.
	4.
	 MESET builds on MESER (Managing Ecosystem Services Evidence Review), published 2017 (JP033, formerly NECR159) through a revised evidence framework whereby the habitat classifications, ecosystem service categories, and management interventions used in MESER have been updated, and data recoded to ensure consistency across all collected evidence. The data is presented in a new accessible spreadsheet.  

	5.
	5.
	 Users can interrogate the evidence for 93 interventions across regulating, provisioning and cultural ecosystem services and eight habitats. The framework has been subsequently tested and used to update the evidence for regulating ecosystem services for the timeframe 1st January 2018 to 31st December of 2020. 

	6.
	6.
	 The habitat classifications, ecosystem service categories, and management interventions used in MESER have been updated, and recoded to ensure consistency across all collected evidence. 

	7.
	7.
	 Habitat classifications are aligned with an adapted version of the UK National Ecosystem Assessment broad habitat categories. Eight habitats are included: Coastal; Freshwaters – Openwaters, Wetlands and Floodplains; Enclosed farmland; Semi-natural grasslands; Woodland; Marine; Mountains, Moorland and Heath; and Urban. 

	8.
	8.
	 Regulating ecosystem services included are noise regulation, air quality regulation, soil quality regulation, climate regulation, pest/disease control, flood protection, erosion control, fire protection, urban cooling, pollination, and water quality regulation. These have had their evidence updated to the end of 2020. 

	9.
	9.
	 Provisioning ecosystem services included are energy, products from the sea, produce from aquaculture, cultivated crops, reared animals and outputs, wild food from the land and freshwaters, timber and other wood products, and plentiful water. These are yet to have their evidence updated beyond 2017. 

	10.
	10.
	 Cultural ecosystem services included are aesthetic/inspiration/spiritual/religious, education/research, existence value, and recreation/tourism. These are yet to have their evidence updated beyond 2017. 

	11.
	11.
	 Management interventions have been updated. Of the 121 interventions originally identified in MESER, 44 remained unchanged, 31 have been renamed to broaden scope or reflect current terminology, 27 have been merged into updated terms, 20 have been removed, and 17 new interventions have been added, resulting in a final list of 92 interventions. 

	12.
	12.
	 MESET includes significantly improved digital referencing, with Digital Object Identifiers (DOI) added to 87.4% of publications and Uniform Resource Locators (URL) to another 10.9%. Only 1.7% of publications could not be digitally referenced. 

	13.
	13.
	 The search strategy for MESET focuses specifically on evidence from the UK. Custom search strings were constructed for each habitat, consisting of four components: geographical terms limiting to UK countries, habitat terms, intervention terms specific to each habitat, and ecosystem service terms. The search was conducted in the Web of Science bibliographic database. 

	14.
	14.
	 contains two sheets: a "READ ME" sheet with an introduction and user guide, and a "DASHBOARD" sheet where users can select parameters (habitat, ecosystem service, and/or management intervention) to generate evidence summaries. 
	 The online tool
	 The online tool



	15.
	15.
	 The tool’s dashboard presents a menu enabling users to generate graphical summaries based on selected ecosystem services and management interventions. The charts show the management intervention outcomes (from strongly positive to strongly negative), publication years, and a reference list for the selected evidence with direct web links (where available) for accessing source materials. Instructions are given so that the user can generate PDF summaries of the evidence they select. 

	16.
	16.
	 MESET does contain evidence gaps. The most significant of these is that provisioning and cultural ecosystem services have not had their evidence updated to the end of 2020 as regulating services have done.  

	17.
	17.
	 Despite these gaps, MESET represents a significant advancement in making evidence on ecosystems services management accessible to conservation practitioners, policymakers and land managers. With further funding, the tool could be updated to cover a more complete evidence base to provide access to evidence to support Natural England’s objectives. 
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	1. Introduction 
	Evidence-based conservation and management was identified as a developmental priority in the field of conservation by Sutherland and others (2004). It is now considered an essential tool to guide decision making for sustainable management of natural capital and provision of ecosystem services (Malone and others, 2014; Hayes and others, 2018; Christie and others, 2022). Whilst the evidence synthesis is growing on effective management interventions for conservation of particular species or habitats (e.g. Suth
	The Government’s Environmental Improvement Plan 2025 (EIP25) for England identifies enhancing the quantity and state of our critical natural capital assets as a key objective (DEFRA, 2025). Producing tools that provide straightforward access to natural capital evidence is therefore important for implementing the EIP25. In 2024 Natural England produced their first State of Natural Capital Report for England (Lusardi and others, 2024). As such, there is a need to understand the supporting evidence on how natu
	In 2014, Natural England and the University of York co-developed and published MESER (Managing Ecosystem Services Evidence Review), a systematic review of the effect of specific management interventions on provisioning, regulating and cultural ecosystem services provided by broad habitats (NECR159). This was updated in 2017 (JP033) and evidence factsheets were created along with a web portal. The web portal has since ceased operation and although the original evidence was retained in a file, it has not been
	This report sets out the Managing Ecosystems Services Tool (MESET): an online resource that fills the gap created through the loss of the MESER web portal. MESET: 
	•
	•
	•
	 enables users to answer the question: “What is the evidence that management interventions on a habitat result in a change in the level of ecosystems services being provided?” 

	•
	•
	 provides an easy to use, accessible tool to make evidence on ecosystem services and land management widely available 

	•
	•
	 updates MESER terminology to be more comparable with current use of natural capital and land management interventions  

	•
	•
	 contains more of the available evidence than MESER 

	•
	•
	 can be updated in the future without needing to produce a new tool 


	MESET has an updated evidence framework from that used in MESER, resulting in some of original evidence being reproduced and some updated. The revised framework has 
	been tested through a rapid evidence review for evidence for regulating ecosystem services for the period 1st January 2018 to 31st December 2020, leading to new evidence being included. As such, MESET contains significantly more evidence than MESER did, and the evidence is now categorised to align more strongly with current natural capital work.  

	It is recognised that MESET contains evidence gaps. A recommendation is made that the MESET evidence framework is applied for provisioning and cultural ecosystem services across all habitats for the period 2018 to 2025, and regulating ecosystem services from 2020 to 2025, with this new evidence added to MESET.  
	  
	2. Overview of the Evidence Framework 
	MESET builds on a previous project, MESER. The work conducted for MESER involved developing a database of evidence on how management interventions impact on ecosystem delivery in specific habitats. The methods used to create the evidence framework in MESER are summarized in Appendix 1. 
	MESET updates the methods used so that evidence could be updated and added to. However, some methodological decisions taken during the production of MESER had to be retained to ensure the retention of the original evidence. 
	In MESET’s evidence framework, the categorisation of habitat, ecosystem service and management intervention have been updated, clear definitions for each of the categories provided, and evidence has been added using a rapid evidence review approach for the time frame 1st January to 31st December 2020 focussed on regulating services.  
	The evidence from both projects has subsequently been presented in a single user-friendly tool. 
	Section 2.1 details the methods used to update the categories and some of the information previously held.  
	2.1. Updating habitat, ecosystem service and management intervention categories 
	This section provides information on: 
	•
	•
	•
	 the updates made to the habitat categories  

	•
	•
	 the changes made to the ecosystem services categories  

	•
	•
	 the updates made to the terminology and content of the interventions list.  


	2.1.1. Habitats 
	MESET updates the habitat categorisation used, to align with the broad habitat asset categories of UK National Ecosystem Assessment (2011) as modified and used by Natural England (see Lusardi and others, 2018). This resulted in eight broad habitats shown in Table 1. This also addressed recognised evidence gaps in MESER, such as the lack of inclusion of Woodland as a habitat. 
	To ensure the data held was brought into MESET, two key actions were undertaken. 
	•
	•
	•
	 Re-coding of the MESER dataset from one name to the other where a habitat’s name was changed, (e.g. ‘Freshwaters’ changed to ‘Freshwaters - Openwaters, Wetlands and Floodplains’; ‘Uplands’ changed to ‘Mountains, Moorland and Heath’). 

	•
	•
	 A review of the abstract or, in some cases, full text of the publication of the evidence held so it could be assigned to the new MESET category. For example, ‘Lowland agriculture’ evidence has been recategorised into ‘Enclosed farmland’, ‘Semi-natural grasslands’ and ‘Woodland’. 


	Table 1 MESET Habitats aligned with UK National Ecosystem Assessment, with NE modifications shown in italics (Lusardi and others, 2018)  
	Broad habitat type 
	Broad habitat type 
	Broad habitat type 
	Broad habitat type 
	Broad habitat type 

	Habitats included 
	Habitats included 



	Coastal 
	Coastal 
	Coastal 
	Coastal 

	Sand dunes, shingle, salt marsh, sea cliffs, coastal lagoons and intertidal sediment (beach and mud). 
	Sand dunes, shingle, salt marsh, sea cliffs, coastal lagoons and intertidal sediment (beach and mud). 


	Freshwaters - Openwaters, Wetlands and Floodplains 
	Freshwaters - Openwaters, Wetlands and Floodplains 
	Freshwaters - Openwaters, Wetlands and Floodplains 

	Rivers, lakes, ponds, wetlands, groundwaters, as well as artificial freshwaters (reservoirs, canals, gravel pits), below the moorland line. 
	Rivers, lakes, ponds, wetlands, groundwaters, as well as artificial freshwaters (reservoirs, canals, gravel pits), below the moorland line. 


	Enclosed farmland 
	Enclosed farmland 
	Enclosed farmland 

	Cropped and improved grassland fields (outside of urban areas) plus hedges, ditches and small woodlands interspersed among them. 
	Cropped and improved grassland fields (outside of urban areas) plus hedges, ditches and small woodlands interspersed among them. 


	Semi-natural grassland 
	Semi-natural grassland 
	Semi-natural grassland 

	All grassland that is not improved, below the moorland line and outside of urban and coastal areas. 
	All grassland that is not improved, below the moorland line and outside of urban and coastal areas. 


	Woodland 
	Woodland 
	Woodland 

	Vegetation dominated by trees >5m in height when mature and >20% canopy cover. Coniferous woodland plus broad-leaved, mixed and yew woodland, below the moorland line and outside of urban areas and small farm woodlands in enclosed farmland. 
	Vegetation dominated by trees >5m in height when mature and >20% canopy cover. Coniferous woodland plus broad-leaved, mixed and yew woodland, below the moorland line and outside of urban areas and small farm woodlands in enclosed farmland. 


	Marine 
	Marine 
	Marine 

	All English areas covered permanently by sea water or inundated with saline water at some stage in the tidal cycle, excluding those habitats covered by coastal. 
	All English areas covered permanently by sea water or inundated with saline water at some stage in the tidal cycle, excluding those habitats covered by coastal. 


	Mountains, Moorland and Heath 
	Mountains, Moorland and Heath 
	Mountains, Moorland and Heath 

	All land above the moorland line, plus lowland heath. 
	All land above the moorland line, plus lowland heath. 


	Urban 
	Urban 
	Urban 

	Urban and suburban contiguous areas with populations >10,000 people. 
	Urban and suburban contiguous areas with populations >10,000 people. 




	Appendix 2 shows how the habitat categories used in MESER align with those used in MESET.   
	2.1.2. Ecosystem services 
	In 2018 Natural England published ‘’ which identifies key components of the natural environment that are essential for supporting the long-term provision of benefits on which society relies. To align MESET with this and CICES 5.2 (Haynes-Young, 2023), the ecosystem service classifications used in MESER were reviewed.  
	Natural Capital Indicators: for defining and measuring 
	Natural Capital Indicators: for defining and measuring 
	change in natural capital (NERR076)


	As a result: 
	•
	•
	•
	 Some of the ecosystem services required no changes, while some were changed by name only (e.g. ‘air quality’ became ‘air quality regulation’). Two new ecosystem services were added: urban cooling (regulating service) and existence value (cultural service). 

	•
	•
	 ‘Wild species diversity’ was discussed at length. This was renamed to ‘biodiversity’ and, whilst the evidence was recoded for use in MESET, it was decided not to add new evidence (i.e. post 2017) to the web tool. This is because there is extensive evidence on biodiversity already held in the web portal , through the work of  his team.  
	Conservation Evidence
	Conservation Evidence

	Prof. William Sutherland and
	Prof. William Sutherland and




	Appendix 3 shows how the ecosystem service categories used align with those used in MESET.  
	To ensure the data held was brought into MESET, two key actions were undertaken. 
	•
	•
	•
	 Where the name of an ecosystem service was changed (e.g. ‘air quality’ to ‘air quality regulation’), the MESER dataset was re-coded accordingly.  

	•
	•
	 Where an ecosystem service was recategorized (e.g. ‘food’ was recategorized into ‘produce from the sea’, ‘produce from land and freshwaters’, ‘cultivated crops’ and ‘reared animals and outputs’), the abstract or full text of the publications held was reviewed to assign the previous evidence to the new MESET category.  


	To test the MESET framework, and add new evidence, the project’s Steering Group proposed a focus on regulating services for the time frame 1st January 2018 to end of 2020. This was based on the number of records across habitats and ecosystem services from 2018 onwards, the time taken to do the searches and review for each record, and the project time available.  
	Regulating ecosystem services were defined as services that support the regulation and maintenance of natural ecosystem functions and processes (adapted from Dasgupta, 2021). Each regulating service was given a description, captured in Table 2.  
	MESET therefore contains the evidence from MESER (as revised by the MESET framework), and new evidence for 2018 to end of 2020 for regulating services. The search for evidence is detailed in Section 3. 
	Table 2 Ecosystem services used in MESET 
	MESET ecosystem service categories 
	MESET ecosystem service categories 
	MESET ecosystem service categories 
	MESET ecosystem service categories 
	MESET ecosystem service categories 

	Description 
	Description 



	Noise regulation 
	Noise regulation 
	Noise regulation 
	Noise regulation 

	Noise abatement or reduction by vegetation or ecosystems. 
	Noise abatement or reduction by vegetation or ecosystems. 


	Air quality regulation 
	Air quality regulation 
	Air quality regulation 

	Filtration, sequestration, storage or accumulation of air pollutants by ecosystems or vegetation. 
	Filtration, sequestration, storage or accumulation of air pollutants by ecosystems or vegetation. 


	Soil quality regulation 
	Soil quality regulation 
	Soil quality regulation 

	Maintenance or enhancement of the conditions of soil that support healthy plant growth and soil biodiversity. 
	Maintenance or enhancement of the conditions of soil that support healthy plant growth and soil biodiversity. 


	Climate regulation 
	Climate regulation 
	Climate regulation 

	Sequestration of carbon and fixation of greenhouse gases. 
	Sequestration of carbon and fixation of greenhouse gases. 


	Pest and disease control 
	Pest and disease control 
	Pest and disease control 

	Natural control of pests, disease and invasive species (including affecting agriculture and forestry). 
	Natural control of pests, disease and invasive species (including affecting agriculture and forestry). 


	Flood protection 
	Flood protection 
	Flood protection 

	Reduced flood risk due to regulation of flow regime for peak events and reduced inundation from coastal flooding. 
	Reduced flood risk due to regulation of flow regime for peak events and reduced inundation from coastal flooding. 


	Erosion control 
	Erosion control 
	Erosion control 

	Soil retention; soil stabilisation, prevention of soil or sediment erosion, e.g. at the coast. 
	Soil retention; soil stabilisation, prevention of soil or sediment erosion, e.g. at the coast. 


	Fire protection 
	Fire protection 
	Fire protection 

	Capacity of an ecosystem to reduce the frequency, spread or magnitudes of fires. 
	Capacity of an ecosystem to reduce the frequency, spread or magnitudes of fires. 


	Urban cooling 
	Urban cooling 
	Urban cooling 

	Temperature regulation, canopy, shade provision or solar obstruction, evaporation, transpiration, vegetation retaining less heat than concrete or hard landscaping. 
	Temperature regulation, canopy, shade provision or solar obstruction, evaporation, transpiration, vegetation retaining less heat than concrete or hard landscaping. 


	Pollination 
	Pollination 
	Pollination 

	Provision of habitat for natural pollinators. 
	Provision of habitat for natural pollinators. 


	Water quality regulation 
	Water quality regulation 
	Water quality regulation 

	Dilution, decomposition, purification and filtration of water pollutants by ecosystems. 
	Dilution, decomposition, purification and filtration of water pollutants by ecosystems. 




	2.1.3. Management interventions 
	To align with current practices such as those prescribed for in agri-environment schemes, the project team reviewed the list of 121 management interventions used in MESER, and produced a list of 92 interventions to include in MESET. Some adjustments were subsequently made later in the project (see section 3.3), and as a result: 
	•
	•
	•
	 44 interventions retained unchanged  

	•
	•
	 31 re-named to broaden the scope of the intervention and/or reflect current terminology  

	•
	•
	 26 merged into the updated intervention terms 

	•
	•
	 20 interventions removed  

	•
	•
	 17 new interventions  


	Appendix 4 shows in detail how the management interventions used in MESET align with those used in MESER. 
	Management interventions were reclassified in terms of the updated habitat allocations (Table 1). Each MESET intervention (Appendix 4) was allocated to a set of habitats where they were deemed to be relevant and reviewed by the project team. The output of this process is collated in Appendix 5 which also shows that many of the interventions are allocated to multiple habitats.  
	The resulting allocations were used to construct the literature search strings (see section 3.1), and for the subsequent data extraction (see section 3.2).  
	2.2. Digital referencing 
	MESER provided a full reference to each resource that provided evidence. Not all had a digital link to access the publication online.  
	To develop user functionality, in MESET digital object identifier (DOI) links (where available) were added to entries. These were identified using the Crossref Simple Text Query tool  (Crossref, 2025).  
	1
	1
	1 Retrieves Digital Object Identifiers (DOIs) for various publications, processing up to 1000 entries at a time. 
	1 Retrieves Digital Object Identifiers (DOIs) for various publications, processing up to 1000 entries at a time. 



	Where DOIs were not available (, an internet search to identify the uniform resource locator (URL) was conducted. From the 1279 unique references, the outputs of both the Cross Ref process and internet search resulted in: 
	•
	•
	•
	 1118 (87.4%) had DOI matches 

	•
	•
	 139 (10.9%) publications were given URLs 

	•
	•
	 22 (1.7%) publications did not have a digital reference available 


	The average year of publication of the missing digital references was 2003 (range 1979-2010). An internet search confirmed that digital versions of these resources are not currently available. However, the entries from these sources are retained in MESET in case access changes in future. It should be noted that over time, links that work at the time of publication may become broken. 
	  
	3. Searching for evidence  
	With the underlying framework brought up to date through the processes detailed in Section 2, the project then moved into a rapid evidence review to test the framework.  As stated in Section 2.1.2, the search focussed on evidence for regulating services for the timeframe 1st January 2018 to 31st December 2020. This section sets out that process.  
	3.1. Search strategy 
	The focus was on searching via the Web of Science bibliographic database for literature sources using the topic option. This may present as the searches not being comprehensive as they did not include grey literature, but was deemed appropriate to test the revised framework. Evidence that showed the impact of management interventions on regulating ecosystem services across habitats was reviewed. The following criteria was used for the literature search:  
	2
	2
	2 The 'topic' option in Web of Science searches: title, abstract, keyword plus, and author keywords 
	2 The 'topic' option in Web of Science searches: title, abstract, keyword plus, and author keywords 



	•
	•
	•
	 restricted to the UK 

	•
	•
	 published between 1st January 2018 and 31st December 2020 

	•
	•
	 had the search terms as set out in 3.1.1  


	The evidence found through the searches adds to the evidence held in MESER all of which are now presented in the tool, with the exception of that falling within biodiversity (see section 2.1.2 for reasoning). 
	3.1.1. Search terms  
	A separate search was conducted for each habitat, using the interventions associated with that habitat (as defined in Appendix 5), but the same geographical terms and ecosystem service search terms. The search strings are in Appendix 6. The search string structure consisted of four different parts: 
	1.
	1.
	1.
	 Search terms that limited the search to UK countries only where possible. 

	2.
	2.
	 Search terms that defined the habitat of interest (listed in Table 1). 

	3.
	3.
	 Search terms that defined each of the interventions associated with the habitat of interest as defined in Appendix 5.  

	4.
	4.
	 Search terms that defined the ecosystem services of interest (listed in Table 2). 


	 
	The search string potentially restricted the results to those that only mentioned the country, and missed those results that may mention locations in the UK (e.g. specific sites 
	or general locations). While a supplementary search to identify studies that didn’t name the country alone was not carried out, the search method did screen all the words in the title, abstract and keywords of each source. In most cases this combination of text in an international journal would mention the country and not just a region, unless the region was globally significant, e.g. Sahel, Amazon etc.". The review team found that the search string failed to exclude international sources, and at least 20% 

	3.1.2. Abstract screening 
	The returns from each Web of Science search were collated in one spreadsheet and labelled with the habitat search in which they were identified. Publication abstracts were screened using the criteria in Table 3 and marked ‘yes’ for progression to full text data extraction if they were not excluded. Where multiple criteria for exclusion may have applied to a single publication, the one most easily identified was selected.   
	Table 3 Screening exclusion criteria 
	Exclusion criterion 
	Exclusion criterion 
	Exclusion criterion 
	Exclusion criterion 
	Exclusion criterion 

	Justification for criterion 
	Justification for criterion 


	Exclusion criterion 
	Exclusion criterion 
	Exclusion criterion 

	Justification for criterion 
	Justification for criterion 



	Non-relevant research area 
	Non-relevant research area 
	Non-relevant research area 
	Non-relevant research area 

	Some publications from unrelated areas of research, such as the geological, medical or engineering sciences, may be returned by the search engine. 
	Some publications from unrelated areas of research, such as the geological, medical or engineering sciences, may be returned by the search engine. 


	No evidence for impact of an intervention on an ecosystem service 
	No evidence for impact of an intervention on an ecosystem service 
	No evidence for impact of an intervention on an ecosystem service 

	Apparently relevant returns may not include the measurement of the impact of an environmental management intervention. 
	Apparently relevant returns may not include the measurement of the impact of an environmental management intervention. 


	Research conducted outside of the UK 
	Research conducted outside of the UK 
	Research conducted outside of the UK 

	It was decided that this update to the database would include publications from the UK only. 
	It was decided that this update to the database would include publications from the UK only. 


	Evidence presented comes from a review paper 
	Evidence presented comes from a review paper 
	Evidence presented comes from a review paper 

	Review papers may duplicate information from primary sources already included in our search results, or the authors may not have extracted all the evidence relevant to the purpose of this database.  
	Review papers may duplicate information from primary sources already included in our search results, or the authors may not have extracted all the evidence relevant to the purpose of this database.  


	Evidence presented comes from a source that has not been peer-reviewed 
	Evidence presented comes from a source that has not been peer-reviewed 
	Evidence presented comes from a source that has not been peer-reviewed 

	Some sources may be returned in the searches that have not been peer reviewed (e.g. book chapters or conference proceedings). The peer review process 
	Some sources may be returned in the searches that have not been peer reviewed (e.g. book chapters or conference proceedings). The peer review process 


	TR
	provides a level of certainty about the quality of the evidence presented.  
	provides a level of certainty about the quality of the evidence presented.  


	Evidence is provided for the impact of an intervention on an ecosystem service beyond scope of this search 
	Evidence is provided for the impact of an intervention on an ecosystem service beyond scope of this search 
	Evidence is provided for the impact of an intervention on an ecosystem service beyond scope of this search 

	This update to the database focussed on regulating ecosystem services, so evidence relating to the impacts of interventions on provisioning or cultural services was excluded at this stage.  
	This update to the database focussed on regulating ecosystem services, so evidence relating to the impacts of interventions on provisioning or cultural services was excluded at this stage.  




	Three researchers conducted the screening, initially reviewing each other’s decisions until they were consistently aligned, and then placing a comment alongside any uncertain entries for review by the other researcher. Screening progressed at a rate of approximately 50 rows per hour, or 300 rows per 7.5 hour day (breaks were required to maintain this activity over longer periods). 
	3.2. Full text screening and data extraction 
	Papers that passed the abstract screening process progressed to full-text screening. If the full text provided evidence on the impact of a management intervention on an ecosystem service and met the criteria for inclusion in the database (see section 3.1) the data was extracted and placed into a separate pre-prepared spreadsheet. 
	The data extraction for MESET (described in Table 4) was designed to complement the data extraction conducted in MESER, but in some cases updates were made (see Appendix 7). 
	Three members of the research team acted as reviewers at the full-text screening and data extraction stage. The full text screening and data extraction took place at a rate of approximately four papers per hour. 
	Table 4 MESET data extraction 
	Data extraction column heading  
	Data extraction column heading  
	Data extraction column heading  
	Data extraction column heading  
	Data extraction column heading  

	Description of data extraction 
	Description of data extraction 


	Data extraction column heading  
	Data extraction column heading  
	Data extraction column heading  

	Description of data extraction 
	Description of data extraction 



	Type of evidence  
	Type of evidence  
	Type of evidence  
	Type of evidence  

	Evidence categorised within one of six categories (see Appendix 8). 
	Evidence categorised within one of six categories (see Appendix 8). 


	Geographical Location  
	Geographical Location  
	Geographical Location  

	A short description of the location of the study within the UK. 
	A short description of the location of the study within the UK. 


	Habitat 
	Habitat 
	Habitat 

	Relevant habitat for each piece of evidence, which may be different from the search from which the paper was identified. 
	Relevant habitat for each piece of evidence, which may be different from the search from which the paper was identified. 


	Intervention 
	Intervention 
	Intervention 

	Intervention relevant for each piece of evidence, drawn from the list of interventions for the specific habitat. 
	Intervention relevant for each piece of evidence, drawn from the list of interventions for the specific habitat. 


	Ecosystem service 
	Ecosystem service 
	Ecosystem service 

	Ecosystem service that the intervention is having an impact on. 
	Ecosystem service that the intervention is having an impact on. 


	Outcome 
	Outcome 
	Outcome 

	An assessment [a] of the magnitude of the effect of the intervention on the ecosystem service using plus and minus symbols (++, +, 0, -, –) to denote the direction and strength of the impact.  
	An assessment [a] of the magnitude of the effect of the intervention on the ecosystem service using plus and minus symbols (++, +, 0, -, –) to denote the direction and strength of the impact.  


	Summary 
	Summary 
	Summary 

	A 1-2 sentence description of the evidence regarding the impact of the intervention on the ecosystem service for each evidence row (for internal use). 
	A 1-2 sentence description of the evidence regarding the impact of the intervention on the ecosystem service for each evidence row (for internal use). 




	Note [a]: Whilst the direction of the impact was relatively simple to ascertain from the literature, professional judgement was used for the assessment of the strength of that impact, based on a combination of effect size and significance. A 5 level scale (--, -, no effect, +, ++) was considered to be more useful in terms of applications for management than a 3-level scale of negative, no effect or positive. 
	3.3 Quality Assurance 
	Papers that had passed the full text review and extraction went through a quality assurance process. This took place in two stages:  
	1.
	1.
	1.
	 7% of papers for the whole time period 2018 to end of 2020 were reviewed by a fourth reviewer who gave an assessment of the data extraction (agree/disagree).  

	2.
	2.
	 Approximately 15 percent of the 2018 papers were also assessed (agree/disagree) by a fifth reviewer. For this aspect, second stage papers were selected at random within each of the different habitats for which evidence was identified in the data extraction.  


	After the QA of the data extraction of the references published in 2018, some changes and additions were made to the management intervention list and these were applied to the literature searches for the years 2018, 2019 and 2020. These adjustments can be seen in Appendix 9. For consistency, any data pre-2018 was recoded to these updated interventions. It is suggested that a further review of the interventions be made in any future evidence reviews for MESET. Reviewers' suggestions for further changes and a
	3.4 Results of the Search  
	The number of pieces of evidence found per year (2018, 2019 and 2020) for each habitat is captured in Table 5 . There is variety in the number of pieces of evidence published each year, and for each habitat. Enclosed farmland has by far the highest volume of evidence across all three years, with Woodland and Marine having the lowest. The variation in volume was sense checked by the project team and found to be within expected levels of variation of published evidence due to the specificity of terms used in 
	Table 5 Number of pieces of evidence per year (2018, 2019 and 2020) per habitat 
	Habitat 
	Habitat 
	Habitat 
	Habitat 
	Habitat 

	Number of pieces of evidence extracted in 2018 
	Number of pieces of evidence extracted in 2018 

	Number of pieces of evidence extracted in 2019 
	Number of pieces of evidence extracted in 2019 

	Number of pieces of evidence extracted in 2020 
	Number of pieces of evidence extracted in 2020 



	Coastal 
	Coastal 
	Coastal 
	Coastal 

	5 
	5 

	5 
	5 

	0 
	0 


	Enclosed farmland 
	Enclosed farmland 
	Enclosed farmland 

	19 
	19 

	25 
	25 

	27 
	27 


	Freshwater 
	Freshwater 
	Freshwater 

	5 
	5 

	11 
	11 

	9 
	9 


	Marine 
	Marine 
	Marine 

	0 
	0 

	0 
	0 

	0 
	0 


	Mountains, Moorland and Heath 
	Mountains, Moorland and Heath 
	Mountains, Moorland and Heath 

	8 
	8 

	7 
	7 

	4 
	4 


	Semi-natural grasslands 
	Semi-natural grasslands 
	Semi-natural grasslands 

	3 
	3 

	5 
	5 

	3 
	3 


	Urban 
	Urban 
	Urban 

	9 
	9 

	5 
	5 

	14 
	14 


	Woodland 
	Woodland 
	Woodland 

	0 
	0 

	2 
	2 

	2 
	2 


	TOTAL 
	TOTAL 
	TOTAL 

	49 
	49 

	60 
	60 

	59 
	59 




	 
	  
	4. Presentation as an evidence tool  
	MESET is a user-friendly and accessible evidence tool and is delivered through a Google Sheets database interface. It can be accessed by clicking this link:  
	MESET online.
	MESET online.


	To assist users, two sheets are provided:  
	1)
	1)
	1)
	  ‘READ ME’: introduces the database, has a user guide and a link to a user tracking form.  

	2)
	2)
	  ‘DASHBOARD’: the parameters selected (habitat, ecosystem service and/or management intervention) returns: 

	●
	●
	 a list of the relevant ecosystem services and/or management interventions 

	●
	●
	 a graph to summarise the outcomes (from strongly positive to strongly negative) of the interventions 

	●
	●
	 a graph to show the years in which that evidence was published 

	●
	●
	 a reference list for the sources that provided the selected evidence (with a weblink the user can click to access the link directly)  


	The dashboard is formatted so that it is as simple as possible to print the information selected by the user, or to save it as a PDF. Instructions are provided on how to do this.  
	Users are reminded that: 
	1)
	1)
	1)
	 Interventions may have different outcomes for different habitats and there may be trade-offs between a) different regulating services, and b) for regulating and provisioning services.  

	2)
	2)
	 Management interventions may also affect habitats adjacent to the location they are undertaken, and their use needs to be informed by local context.  


	A recommendation is made that they check the outcomes of a management intervention in all relevant habitats. 
	4.1 Limitations 
	With this first iteration of MESET, it is important to recognise any limitations of the tool.  These are summarised below. 
	1)
	1)
	1)
	 Woodland is a new habitat addition and the method has yielded only 4 pieces of evidence for the period 2018-2020. A comparison with other habitats for the same time period suggests this is not exceptionally low. The tool does contain multiple management interventions related to woodland and trees in other habitats, including woodland creation. 


	 
	 
	2)
	2)
	2)
	 The same intervention can have both positive and negative impacts on ecosystem services. These can be revealed only by displaying results for each ecosystem service individually. Using the results for decision support requires users to understand local context, explore the results for trade-offs and consider whether impacts will be different across different habitats. 


	 
	3)
	3)
	3)
	 The tool lacks the functionality to directly identify which pieces of evidence are positive or negative. Users need to explore the evidence source itself.  


	 
	4)
	4)
	4)
	 The tool provides evidence for all ecosystem services up to 2017. For regulating services, the data has been updated and extends through the end of 2020. Therefore, the overall timeframes covered by the tool are limited. Further updates to the tool should review previous evidence as well.  


	  
	5 Conclusion 
	The Managing Ecosystems Services Evidence Tool (MESET) supports decision-making about management actions to enhance ecosystem services.  
	By presenting a user-friendly, online evidence database, MESET enables users to generate graphical summaries that support understanding and decision-making around ecosystem services. This makes critical information more accessible to conservation practitioners, policymakers, and land managers. 
	Through the work undertaken in this project—including the categorisation of evidence, and development of the tool into a live online interface verses a static resource—MESET is now ready to be populated with a comprehensive database of evidence on regulating services (2021–present) and cultural and provisioning services (2018–present). Widening the search from Web of Science peer reviewed literature to grey literature would make the search fully comprehensive. 
	There are some limitations to the tool as it stands so to realise its full potential, further funding and resources are required. Continued investment will ensure the tool remains current and comprehensive, thereby supporting informed decisions to enhance ecosystem service provision and contributing to Natural England’s vision of thriving nature for people and planet. 
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