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Summary

What is nature recovery?

The term ‘nature recovery’ is a central theme of UK environmental strategies
and legislation. Natural England describes, ‘recovering nature’ as ‘restoring
and enhancing the ecosystems that enable wildlife and people to thrive in a
growing population'.

This briefing focuses on frameworks for nature recovery in England, which
include the 25-Year Environment Plan, Local Nature Recovery Strategies and
Biodiversity Net Gain established under the Environment Act 2021 and
Environmental Delivery Plans established under the Planning and
Infrastructure Act 2025. The plans are landscape-scale actions to address
specific environmental impacts on protected sites or species.

All these measures aim to increase biodiversity. However, recent
assessments suggest England is “largely off track” to meet most
environmental commitments, with overall species loss and habitat
degradation yet to be reversed.

Evidence in nature recovery decision-making

Nature recovery decision-making draws on expert knowledge, scientific
research, technical grey literature (for example, reports not published in
academic journals) and environmental data. Effective decision-making often
requires combining and assessing these sources across different ecosystems
and spatial scales to develop the required evidence base.

Different types of evidence are required to address the various causes of
biodiversity loss, which differ in time and spatial scales, such as the global
impacts of climate change and the local and regional impacts of habitat loss.

The Planning and Infrastructure Act 2025 says that when designing
Environmental Delivery Plans “Natural England or the Secretary of State must
take account of the best available scientific evidence”.

Contributors to this POSTnote (including academics, nature recovery
practitioners, non-governmental organisations (NGOs) and regulatory bodies)
agree that evidence-based decision-making is essential for improving the
effectiveness of nature recovery actions across terrestrial and aquatic
environments.

Contributors generally agreed that a pathway is needed to ensure and
demonstrate the success of nature recovery initiatives. This includes early
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community engagement, targeted spatial planning, co-design of actions and
adaptive management supported by monitoring and evaluation.

Data presence, access and quality

Data can be a form of evidence once it is appropriately processed and
validated. There are usually pathways to translate data into useful types of
evidence for decision making. However, contributors raised concerns about
environmental data fragmenting across multiple repositories and
organisations with different licences and a lack of direct investment in the
data infrastructure by the government, which creates inconsistencies in
standards and accessibility.

Biodiversity monitoring data in the UK is collected for multiple regulatory
uses, such as international and national biodiversity targets. Most of the
terrestrial biodiversity data for these uses is collected by skilled volunteers
(‘citizen scientists”).

While there is collaboration through the National Biodiversity Network (a
biodiversity information-sharing network), there is no public investment in
much of this infrastructure. There are initiatives such as collaborative
evidence databases and quality, findable, accessible, interoperable and
reusable (QFAIR) data standards, but organisations may have limited
resources to make changes. Contributors noted that such initiatives are yet
to be universally adopted, and that biodiversity monitoring data management
is becoming more complex particularly due to the increasing volume of new
data types.

The government has several initiatives to encourage private sector investors
to pay landowners to conserve natural environments. However, the private
sector often has different data-collection requirements and commercial data
may not be openly available.

Contributors recommended designing clearer pathways for data management
or a formal recognition scheme for open data.

Collaboration, co-design and trust

Contributors said that increasing long-term policy stability will help to
develop shared nature-recovery goals. Early community engagement and co-
designing nature recovery actions with affected parties may help to reduce
conflict and improve trust.

Contributors generally supported neutral convening bodies to act as

facilitators for credible and impartial nature recovery decision-making at the
local or landscape scale.
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Implementation, evaluation and monitoring

Practitioners often rely on non-statutory guidance documents or expert
advice to translate evidence into action. Producing and keeping guidance up
to date is resource intensive. Moreover, researchers found that many
guidance documents do not provide relevant reference(s) to justify
recommended actions. Contributors suggested creating a centralised body
responsible for synthesising and translating nature-recovery evidence into
practical, evidence-based guidance.

Monitoring the state of the environment before and after nature-recovery
actions improves understanding of their effectiveness. Contributors
recommended adaptive management approaches that collect baseline data,
monitor impacts (using robust study designs) and adjust actions accordingly.

Time, training and funding constraints often restricts practitioners’ abilities to
evaluate research or monitor project outcomes. However, if nature recovery

projects engage communities this may include co-designing and participating
in citizen science monitoring to help assess these projects’ effectiveness.

Advances in monitoring technologies may enable more efficient evidence
collection but also generate large amounts of data that must be verified and
interpreted. Researchers suggest that artificial intelligence and machine
learning may help analyse, collate and synthesise evidence, but emphasise
the need for transparency and human oversight. New metrics to understand
ecosystem resilience may be required given climate and environmental
change.
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Background to nature recovery

What is nature recovery?

Natural England describes, ‘recovering nature’ as ‘restoring and enhancing
the ecosystems that enable wildlife and people to thrive in a growing
population'.’?

The government does not provide an official definition of nature recovery,
but the term is used frequently in policy documents, including:

o England’s 2018 25-Year Environment Plan, which introduced the Nature
Recovery Network commitment>®

o Local Nature Recovery Strategies,’ introduced under the 2021
Environment Act

o the 2025 Natural England strategy: Recovering Nature for Growth,!
Health and Security

o the Environment Agency’s nature recovery from source to sea
programme?®

‘Nature recovery’ has also been used by NGOs, professional bodies and
learned societies for initiatives seeking to address biodiversity® loss.%20

@ Researchers say that the policy term ‘nature recovery’ is poorly defined in an academic
context and covers a range of concepts and activities to restore natural processes,
suggesting that nature recovery is “the activity of helping life on Earth to thrive by repairing
human relationships with the rest of the natural world”.? Others have said nature recovery
“comprises action taken to improve habitat quality, coverage and connections, to enhance
biodiversity and species abundance, requiring a place-based, collaborative and community-
focused approach.”? Additionally, there are concerns surrounding what the goal of nature
recovery is when accurate baseline data is not available (to define what constitutes
recovery). Restoration to a past landscape or species assemblage may not be possible, but
restoration to a landscape that functions in a similar way may be.*

b Biodiversity is the abundance and variety of life on Earth.®12 The term refers not only to the
diversity of the biological components in an ecosystem (genes, species, populations and
ecosystems), but more broadly to the interactions between species, structures of biological
networks, and the overall functioning of ecosystems. The UK’s biodiversity decline is well
documented, as are its causes, such as the poor condition of existing protected sites,
changes in land management, pollution and climate change.%11:13-16:17 Tn 2026, Defra
pledged £90 million for threatened species recovery.!8 For further information please see
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What is evidence?

Evidence is any relevant data, information, knowledge and experience used
to assess an assumption and so support decision-making.?'-* Table 2
summarises the different types of evidence.

All contributors to this POSTnote agreed that using evidence in nature
recovery decision-making was a positive action.?’~*? Evidence-based nature
recovery aims to support good decision-making under uncertainty.%1247-50

Using evidence for nature recovery can be complex as it includes examining
the impact of measures on multiple ecosystems at different spatial scales,
with responses occurring over differing timescales.? Using evidence for
nature recovery requires targeted evidence-based measures to manage,
protect or restore natural environments and wildlife.22>4>°

This POSTnote will focus on nature recovery in England, and summarise the
challenges and opportunities of accessing, synthesising and applying the
‘best available scientific evidence’ to decisions and actions. Much of the
information given is applicable across the UK.

¢ Uncertainty “reflects the precision with which an outcome can be confidently forecast”.*?
Uncertainty can be reducible (for example, linguistic (vague language) and epistemic
(knowledge limitations)) or structural (for example, aleatory uncertainty (future
unknowns)).* Fields such as economics and public health adopt a value of information (VOI)
approach to managing uncertainty. VOI is a quantitative framework designed to “prioritise
and choose between different monitoring and research options”.!? Researchers recommend
acknowledging the presence of uncertainty, estimating its magnitude and using measures to
manage it.*>

d The drivers of biodiversity loss are varied (such as habitat degradation and climate change).
The different impacts of biodiversity loss occur over different time and spatial scales (figure
1) and require different types of evidence and actions to address them.5! The full impact of
an environmental stressor may not be observed for decades or even centuries after a change
occurs, creating an "extinction debt", where ecosystems are not in equilibrium with their
surroundings for the duration of this ecological time lag.>5%53
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Table 1: Evidence types

Evidence

type

Example

Knowledge o  Professional expert
developed knowledge such as that held
through by practitioners,® academics
experience and government officials.

and practice ,  Knowledge developed
through experience, such as
the place-based knowledge
of local communities and
landowners, 222462765

Description

Expert knowledge can be developed through
formal qualifications and accreditation or
lived experiences.

Knowledge developed through experience is
often overlooked when collating evidence,
but it may be critical for gaining the trust of
practitioners, landowners and
communities.®-%°

Primary e  Peer-reviewed journal
scientific articles (both natural and
research social sciences).

Individual studies that generate their own
data.”® These present for the first time the
results from experimental or observational
studies from all disciplines including both
social and natural sciences (see section 2.2
for more details).

Secondary o  Peer-reviewed reviews

Secondary research refers to the analysis

scientific which collate and analyse and synthesis of primary research.”!
research multiple sources of primary Systematic reviews and subject-wide
research (both natural and evidence syntheses summarise available
social sciences). primary evidence that meets a set of
prespecified quality criteria.”>”®
Systematic reviews are considered the
scientific evidence gold standard.>*”*~"
These methodologies are often broad in
focus?! and may overlook other evidence
forms.>678
Grey o Nature recovery guidance Literature from a trusted source usually not
literature documents or reports from externally reviewed.”® Guidance includes

technical advisory groups,
government, project reports
from practitioner
organisations and
unpublished case
studies.”®”>

recommendations with the aim of informing
the decisions and actions of practitioners.®3

For example, the Mammal Society ‘Hazel
Dormouse Mitigation Handbook’®® was
collated by volunteers and required
amendments and clarifications post-
publication.8!

e Conservation practitioners are organisations or individuals who implement conservation
actions.®0:%1 These include landowners, NGOs, environmental consultants and private nature
markets. They could be responsible for a single action (for example, designing fencing to
protect wader birds) or multiple actions over a landscape scale.5!
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Data o Data refers to many e Data can be collected before, during and
different types of products after a nature recovery action. Data which is
and can be used to produce collected before an action is baseline data,
other forms of evidence. It and repeat data collection after an action is
can be qualitative, monitoring data (monitoring is repeat
quantitative,®8 raw data, surveys using the same methods).*°

meta-data or a data product
such as code. Data can be e There is a pathway from data to the other

derived in different ways, types of evidence in the table that take
including but not limited to account of the context of the data collection
direct observation or (meta-data) and involves validation and
measurement, remote analysis.>!

sensed or modelled.
o Data standards ensure data is accurate and

reliable. Following the international quality,
findable, accessible, interoperable and
reusable QFAIR data principles increases
data’s impact by ensuring it meets
recognised standards.3%:33:8485

1.3 UK progress towards nature recovery

In 2022, the UK's Statutory Nature Conservation Bodies published a joint
statement, Nature Recovery for Our Survival, Prosperity and Wellbeing.%®
This set out how addressing biodiversity loss can mitigate risks to UK
national security,' human health®” and economic growth.%8

The Taskforce on Nature-related Financial Disclosures,® and other
organisations, have set out the risks of business “undervaluing” nature-
related dependencies, impacts, risks and opportunities.®-2%f

In 2023, the Office for National Statistics (ONS) estimated that UK natural
assets contributed £1.6 trillion to the UK economy and society.%* Multiple
government and parliamentary bodies have set out the risks of biodiversity
loss to economy and society (figure 1).1/>7/1586,94-9%6

f The 2026 report by the Intergovernmental Science-Policy Platform on Biodiversity and
Ecosystem Services (IPBES) reported that the ‘undervaluing’ of nature by business is fuelling
decline and risking the global economy.®! Globally, The United Nations Environment
Programme has warned that the triple planetary crises of nature and biodiversity loss,
climate change, and pollution are amplifying economic, geopolitical and social crises®

9 There is debate surrounding the assignment of monetary values to environmental services.
In environmental ethics, many researchers argue that the natural world has intrinsic value
(the value of things in and of themselves) which cannot meaningfully be measured in
monetary terms.%3
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Figure 1: Schematic of the feedback loops associated with biodiversity loss
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Source: UK Government, Global biodiversity loss, ecosystem collapse and national security assessment,
2026

Internationally, the UK is a signatory of the Convention on Biological
Diversity (which aims to conserve global biodiversity), the Biodiversity
Beyond National Jurisdiction Agreement (enshrined in the Biodiversity
Beyond National Jurisdiction Act 2026°7) and the 2022 Global Biodiversity
Framework (which includes an agreement to “halt and reverse biodiversity
loss by 2030").'>" The 30by30 target aims to achieve effective conservation!
and management of 30% of land and sea by 2030.% Defra reports that
“areas contributing towards 30by30 will include land within and beyond
Protected Areas” (table 2).1%%

h For more information, see the House of Lords Library briefing, Biodiversity and conservation:
International commitments and UK government policy and the House of Commons Library
briefing, Biodiversity loss: The UK's international obligations.

" The Natural Environment and Rural Communities Act 2006 defines nature conservation as
“the conservation of flora, fauna or geological or physiographical features”.?

i The UK has many different types of protected areas; some are established solely for nature
conservation, while others serve a range purposes including nature, landscape and amenity
values (table 2).19! They were established under national legislation, European Union
directives or global agreements. Monitoring of protected areas and species can inform
government targets and statistics. Additionally, nature recovery can occur outside of official
protected areas, such as on privately owned farmland, areas referred to as other effective
conservation measures (table 2).102
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Table 2: UK Protected areas and other effective conservation measures

Protected area

Description

designation

Sites of Special
Scientific Interest
(SSSI)

An area of land which is designated due to a special interest by reason of
any of its flora, fauna, geological, geomorphological or physiographical
features.1031%4 SSSI designation is a devolved matter. They are equivalent to
Areas of Special Scientific Interest in Northern Ireland.%

Special Protected
Areas (SPA)

Are protected areas for birds in the UK. They are designated under the
Conservation of Habitats and Species Regulations 2017 (as amended) in
England and Wales (including the adjacent territorial sea) and to a limited
extent in Scotland (reserved matters) and Northern Ireland (excepted
matters),10%106

Special Areas of
Conservation (SAC)

Designated under the same legislation as SPAs to establish a network of
important high-quality conservation sites that will make a significant
contribution to conserving the habitats and species identified in the Habitats
Directive.10>107

Ramsar sites

Wetlands of international importance designated under the UNESCO
Convention on Wetlands. Sites proposed for selection are advised by the
relevant statutory nature conservation body within the UK or the relevant
administration within each Crown Dependency or UK Overseas

Territory, 105108

National Nature
Reserves (NNR)

Selected as areas for public access and research. Their designation is a
devolved matter.1% In England, NNRs are designated under section 35 of
the Wildlife and Countryside Act 1981. NNRs are owned by or managed
through agreements with Natural England.®

Local Nature Reserves

(LNR)

Sites of importance for wildlife, geology, education or public enjoyment.
LNRs must be controlled by a local authority through ownership, lease or
agreement with the owner.10>10?

Marine Protected
Areas (MPAs) and
Marine Conservation
Zones (MC2)

Defined geographical areas of the marine environment established and
managed to achieve long-term nature conservation and sustainable use.!°
Designated under the Marine and Coastal Act 2009 for threatened marine
species and habitats.!% For more information on marine protected areas,
see POSTnote Marine Protected Areas and Highly Protected Marine Areas.

National Parks

Designated under the National Parks and Access to Countryside Act 1949 for
natural beauty, cultural heritage and recreational purposes.®

National Landscapes

In England, a National Landscape is legally referred to as an area of
outstanding natural beauty (AONB)!!! and in Scotland a National Scenic
Area.!'? National Landscapes cover a larger total area than National Parks
and include The Norfolk and Suffolk Broads.!'3 A designated National
Landscape must have a published management plans within three years of
the date of designation which “outlines the vision and strategy for
conserving and enhancing its natural beauty, including wildlife and cultural
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heritage, and promotes opportunities for the public understanding and
enjoyment of its special qualities.”!!

Other effective Internationally defined by the Convention on Biological Diversity as “a

conservation measure  geographically defined area other than a Protected Area, which is governed
and managed in ways that achieve positive and sustained long-term
outcomes for the in-situ conservation of biodiversity, with associated
ecosystem functions and services and where applicable, cultural, spiritual,
socio—economic, and other locally relevant values.”*%114116 They enhance
the national protected area network by supporting ecological connectivity,
such as local nature recovery strategy (LNRS) sites.

The Environment Act 20217 includes four legally binding nature recovery
targets and applies to the four parts of the UK and aims to “protect nature
and improve biodiversity”.11811% Strategies to achieve the Environment Act
targets vary between the devolved parts of the UK.120-123

Biodiversity monitoring data in the UK is collected for multiple uses including
statutory and operational requirements, such as international and national
biodiversity targets. Most terrestrial biodiversity data in the UK is collected by
skilled volunteers (citizen scientists).*

A wide range of other primary and secondary legislation and related delivery
mechanisms are relevant to nature recovery in England (some examples are
given in table 3).

The 2026 Office for Environmental Protection progress report towards
Defra’s Environmental Improvement Plan (EIP) 2023 says that England is
“largely off track” to meet its statutory commitment!?> to achieving “thriving
plants and wildlife”.!?> The government’s EIP 2025 aims to “provide a
roadmap for restoring England’s environment”.%>126

Section 3 of the Planning and Infrastructure Act 2025'?” includes provisions
for a Nature Restoration Fund that will support Environmental Delivery Plans
(EDPs). These plans are landscape-scale nature recovery actions,' as
opposed to individual measures.!13%13! The act requires EDPs to be designed
using the “best available scientific evidence”.*?”

k Biodiversity monitoring is limited by practicality, ease of data collection, expertise, and
funding. Although data quality challenges may arise for citizen science, engaging committed
and enthusiastic volunteers in monitoring efforts can contribute to the success of long-term
and large-scale monitoring programmes that would otherwise require substantial funding,
and methods have been established to analyse such volunteer-collected data, accounting for
a variety of possible biases. For example, the British Trust for Ornithology uses experienced
volunteers to carry bird surveys that inform the UK Biodiversity Indicators.!>* At a local level,
monitoring natural resources can also empower local stakeholders to put forward their views
on how resources should be managed to ensure the benefits of biodiversity are shared
equitably, based on the available evidence. For more information, see POSTbrief Biodiversity
Indicators and POSTnote Effective biodiversity indicators.

I Various independent reviews for government have recommended large-scale nature
restoration (including the Corry!?® and Cunliffe!?® reviews).
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Table 3: Examples of legislation that intersects with nature recovery in England

Legislation Policy Relevance of aim to nature recovery objectives

delivery

mechanism
The Water River basin The regulations aim to improve and integrate the way water
Environment  management bodies are managed throughout England and Wales. England
(Water plans aims to reach good chemical and ecologi<_:a| statu_s in inland and
Framework coastal waters by 2027 at the latest.33 River basin management

plans set the legally binding, locally specific environmental

Directive) objectives that underpin water regulation and planning activities.

(England and They are focused around 10 River Basin Districts across

Wales) England.3* The plans provide a basis for investment programmes

Regulations such as: the Water Industry National Environment Improvement

2017132 Programme and ELMS schemes under the Agriculture Act 2020
(see below).1%

The UK The UK Marine The regulations require the UK to take the necessary measures to

Marine Biodiversity achieve or maintain Good Environmental Status (GES). This

Strategy Monitoring monitoring programme is a centralised monitoring and reporting

group for the marine environment, which has been established
since 2012. It is jointly convened by the Joint Nature
Conservation Committee!3” and Marine Assessment and Reporting
Group.!*® They produce three-part UK Marine Biodiversity
Monitoring Strategies to assess, monitor and take action to
achieved marine GES.!% The strategies are published every 6
years (the most recent was published in 2024). The strategies
assess what further action is necessary to achieve ‘good
environmental status’ across 11 descriptors, including
biodiversity.!3® The latest UK Marine Strategy report says that 13
out of 15 indicators are not achieving GES, despite 38% of waters
being Marine Protected Areas.!*

Regulations Programme
2010136

The Environmental Government initiative to support sustainable food production in
Agriculture Land England while enhancing the natural environment. These include:
Act 20204 Management e  The Sustainable Farming Incentive (SFI), which pays
Schemes farmers to adopt and maintain sustainable farming practices
(ELMS) that can protect and enhance the natural environment
alongside food production. The SFI was altered in 2026 to
include 71 actions. 31 actions from the previous SFI were
removed as they made less progress towards targets.'#

o The Countryside Stewardship mid and higher tiers, which
pay for more targeted actions relating to specific locations,
features and habitats (including one-off capital grants).

e Landscape Recovery, which pays for bespoke, longer-term,
larger-scale projects to enhance the natural environment by
bringing together multiple partners.b For example, the
Wareham Arc brings together over 25 landowners and land
managers to restore rivers habitats, create wetland
habitats, reconnect heathland habitats and take other
actions to increase species diversity and abundance.** By
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March 2026, a total of 56 Landscape Recovery projects
across England have been funded to develop plans for
habitat restoration on over 240,000 hectares.!*

The Local Nature There are 48 LNRS areas covering the entirety of England, which

Environment  Recovery set priorities for nature recovery at a local level and are a

Act 2021 Strategies statutory requirement, with around 30 published.'* They aim to

(LNRS) identify actions and locations where focused, evidence-based and
properly resourced activity should be prioritised to drive the
recovery of nature. LNRS are designed to inform the planning
process locally and provide landowners with options for what they
could do on their land.”**¢ Challenges to resolve include some
Local Environmental Record Centres not initially being invited to
consultations!*”:**® and farmers saying there is “untapped
potential” for integrating farmer-led data.3814°

The Biodiversity BNG provisions “require that habitats for wildlife are left in a

Environment  Net Gain measurably better state than they were before development”.

Act 2021 (BNG) Developers must increase biodiversity by 10% post-
development.®*? See the POSTnote Biodiversity net gain for more
information.

The Natural Capital The NCEA is Defra’s largest research programme and plans to

Environment  Ecosystem survey England’s “land, freshwater, and coastal ecosystems to

Act 2021 Assessment produce a baseline assessment of our natural assets by 2029,

(NCEA) with the aim of enhancing monitoring..?>**>2 The NCEA will

develop “products” such as the Living England Habitat Map, which
was created using open source remote sensing data.!>* The NCEA
is funded until 2029. Current plans do not include specific funding
for ongoing monitoring following this phase establishing the state
and presence of natural assets (future gains or losses from this
baseline are not being measured).!>/1>2

The Planning  Environmental

EDPs are a package of conservation measures that aim to offset

and Delivery Plans  and address the environmental impacts of development. They aim
Infrastructure (EDP) to “enable more strategic environmental planning”. They are
Act 2025 funded through developers paying into a Nature Restoration
Fund.®
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Current evidence for nature recovery

There are challenges at every stage of nature recovery that can limit
success. Contributors agreed that success depends on adopting and
implementing evidence-based actions with pathways for these actions to be
understood, accepted and enacted (figure 2), including by:

e engaging with stakeholders early on to identify shared
objective525,62,63,154

o collating preexisting evidence to inform decisions

o targeting actions through co-design with local stakeholders and clear
spatial planning (such as systematic conservation planning™ and
participatory mapping" methods)61-163,174-176

e using ongoing adaptive management,® including monitoring, evaluating

and sharing outcomes of an action, built into funding and policy
mode|539,49,161,180—182

m Systematic conservation planning is a data-driven framework used to identify the most
effective sites for conservation, restoration and management actions to achieve conservation
objectives. New tools help to prioritise areas for habitat creation.!5> They use spatial data
layers (such as species distribution, habitat types and ecosystem services) to select areas
that complement existing protected areas, and algorithms to find optimal solutions that meet
nature-recovery targets while minimising costs or conflicts.!% Systematic conservation
planning often involves stakeholder engagement, defining measurable targets and mapping
ecological processes. 16167 It was originally intended to be embedded within a participatory
process alongside stakeholders. However, some researchers suggest that systematic
conservation planning frameworks have had limited uptake because the participatory stage,
is often overlooked, leading to a focus on technical and economic effectiveness over social
and political considerations. 168169

" Participatory mapping for conservation is a collaborative, community-based approach that
combines local spatial knowledge and expert knowledge with digital mapping tools to
identify, visualise and manage natural resources. This identifies land-use conflicts by allowing
communities to define their own land-use boundaries, cultural values and valued natural
features, /156170172 translating ‘what works for nature’ into ‘what works for these people, in
this place’.1”? The Association of Local Environmental Records Centres (ALERC) says that
LERCs already have community networks which share data and local knowledge with them
that could provide baseline data. It suggests that different types of expertise are required to
centralise and manage mapping data, such as species and habitat experts, which LERCs
have in their teams, but who are not supported to deliver this role.”

° Adaptive management is a structured, iterative "learning by doing" approach used to
manage complex natural resource systems under high uncertainty, using monitoring to
evaluate outcomes to adjust management measures in real-time.1”7-17% See the POSTnote
Climate adaptation for nature for more information.
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Figure 2: Nature recovery pathway for successful implementation of
evidence-based actions

Initial Evidence Collaboration
community collation and co-design
consultation

Multiple contributors used the development of Local Nature Recovery
Strategies (LNRS) as examples of place-based nature recovery
pIanning.39'169'183

The 2025 Greater Manchester LNRS'#* was co-designed with over 20
partners, 818> |ocally led through public consultation,8¥” and collated
evidence in a State of Nature report.'8 Progress towards the Greater
Manchester LNRS will be monitored annually by the Natural Capital
group.186'186

Initial community engagement

Using evidence in nature recovery is a socially complex process that may
require bringing multiple evidence forms together.'8 Communities often
have emotive, historically-informed place attachment which can potentially
limit or enable nature recovery depending on how attachments are
acknowledged and reflected in nature recovery planning.”1**1% Social
scientists suggest integrating human behaviour change theories? when
convening interested parties,'’31%-2%! to promote neutral collaboration.

Academics say that meetings with landowners, nature recovery practitioners
and local communities from the moment projects are conceived promotes

P Research recommended developing “cues to care” which balance biodiversity and societal
opinions. For example, “easy wins” co-designed with local gardening groups could include
targeted mowing of the perimeter of biodiversity sites, which could change public
perceptions and increase acceptance.!®® The unique meanings and values that communities
attach to habitats or species in specific places do not align well with technical biodiversity
framings (based on utilitarian ethical approaches of maximising ecosystem service benefits
for all). For example, the cultural values that local communities place on habitats are often
related to complex relationships with places, intertwined with local histories and cultural
beliefs.191192 The ‘Towards a flourishing uplands: phase 1’ independent report for Defra has
set out the need for an approach that equally values people, place and nature and which
develops new ways of thinking about social, environmental, economic and cultural
flourishing.'?> For more information, see POSTbrief Net gain and The British Academy
discussion papers on Place-sensitive understandings of nature recovery.

9 Human behaviour-change theories explain how actions are initiated, modified or maintained,
primarily through cognitive, social and environmental factors. There are multiple theories,
each with different approaches.!?-1%8 For more information, see POSTnote Enabling green
choices for net zero.
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empathetic understanding of opposing positions, helping to align opinions
and support future decision-making.66:1>4:174,190,202-204

Top-down friction can develop when landowners and local communities
perceive actions as having been imposed without consultation or evidence."
Collaborative workshops convened by a body with no perceived prior
interests can help develop shared nature-recovery goals.*>*

Contributors stressed that reducing friction helped to stop people feeling
disenfranchised, and said that disenfranchisement could lead to people
taking actions that disrupt formal participatory processes.?%

Evidence collation

If evidence is absent, inaccessible, incomplete or of poor quality, it may
create difficulties in reaching consensus on effective nature-recovery
actions.®

Evidence presence

Evidence gaps may create challenges when making cost-effective decisions,
including when scaling conservation actions to a landscape approach.206-210

One cause of evidence gaps is a lack of systematic biodiversity data
collection. What evidence is available often reflects the contributions of
specialist interest groups or volunteer activity of citizen scientists, who do not
always have the resources to reflect all aspects of biodiversity or understand
all the issues needed to track nature recovery effectively.!69203210,211s

Researchers recommend creating clearly designed experiments to provide
evidence of the effectiveness of nature recovery actions. They say that
studies without robust evidence-based experimental design can lead to
“ineffective or counterproductive programs” that do not distinguish the
effects of an action from natural variation in conditions.?!3:26.:63.174

Researchers observe that initial study design can constrain how transferable
evidence is,?'* and that even robust evidence may not be applicable in all
contexts.?931215

Studies suggest that the most robust ecological experimental designs
consider replication,?'® controls and randomisation.?'* Based on theory and

" Referred to as “power over” in conservation literature: the ability of an actor or set of actors
to constrain the choices available to another actor or set of actors in a nontrivial way.!72

s One example of the difference in species record numbers are observations from the National
Biodiversity Network (NBN) atlas. The NBN has 19 million observations of the marine birds
sandpipers, plovers, gulls and auks, compared with 3 million beetle records.?!2 ALERC says
there is no funding to undertake new survey work to provide the data for specific evidence
questions,'#” and the Centre for Environment, Fisheries and Aquaculture Science (CEFAS)
says it can be difficult to collect evidence on marine biodiversity due to the inaccessibility of
these environments, so data may be comparatively sparse.>!
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simulations, randomised controlled trials and ‘before-after control-impact’
designs should provide the most robust estimates, followed by ‘control-

impact’ designs, ‘before-after’ designs and, finally, ‘after’ designs (table
4).214,216

Table 4: Features and suitability of different study designs?®

Ecological examples of

Design Description and suitability use

Randomised e Randomly assigns treatments and controls e«  Peatland restoration,
controlled trial across replicated units to robustly test field margins.
(RCT) causal effects while minimising bias and

confounding.

o  Suitable when the object of study is
appropriate for randomisation due to
unpredictable impacts and small-scale

replicates.
Before-after o« Compares changes over time between an e Marine protected area
control-impact affected site and a comparable control site effectiveness, renewable
(BACI) to isolate the effect of an intervention or energy infrastructure.

disturbance.

o  Suitable when data is available pre-impact
and when appropriate controls are present.

Control-impact +« Compares conditions between affected and e«  Oil spill or other pollution
(CT) control sites at a single point in time, event.
without pre-impact data.

o Suitable for large-scale replicates which are
difficult to randomise with unpredictable

impacts.
Before-after o Compares conditions at a site before and o  Wildlife tunnels under
(BA) after an intervention or impact to infer roads.

change over time, without a control.

e Measurements made before and after a
nature-recovery action.

e Suitable when data is available pre-impact
and when the impacts are predictable to
allow measurements to be compared.

After e Measurement after a nature recovery Pond creation.

action.

o  Suitable for most systems, where control is
unfeasible.
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Correlative
studies

Understanding relationships between e The relationship

different variables. between land use and
pollinator diversity.

Suitable for most systems, especially those

which are difficult to access, such as marine

environments, or where experimental

design and a control is unfeasible, such as

landscape-scale nature recovery actions.

Correlative approaches may provide useful
information where potential confounding
variables can be accounted for.3?

Research suggests that ‘after’ is the most common experimental design,
despite some researchers suggesting that pre-ecological action monitoring
provides “less biased estimates than simpler observational designs”.?!” Other
researchers suggest that experimental designs are not always possible and
that correlative approaches can still be useful.3?t

Data as a form of evidence

Data can be a form of evidence once it is appropriately processed and
validated.“3!8 Environmental data/repositories aim to receive, collate and
distribute data alongside accompanying metadata.’ They suggest QFAIR data
principles,??? would support translating data into evidence. QFAIR data is:

e quality

« findable

e accessible

e interoperable

o reusables4176:223,224

t CEFAS also raises concerns that accurate and systematic baseline data is not available for
ecosystems that have been degraded over long periods, and that it therefore may not be
possible to define nature-recovery goals as restorations of past species assemblages.>!

U CEFAS says raw data is considered evidence only once subjected to some form of validation
so that it is possible to assign a weight to the data when coming to an overall judgement.>!

v Metadata is data that “provides information about other data”.?!8 It includes information
about what a dataset contains, where it was collected and how to access the data.?!? It
allows a potential user to evaluate the relevance of a dataset to their intended application.
Good metadata increases evidence transparency by being accurate, beneficial, clear and
distinctive.?2° One metadata repository is data.gov.uk, where central government, local
authorities and public bodies can publish data.??! This includes terrestrial, freshwater and
marine data.
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Data centre managers suggest QFAIR principles are not consistently
understood or adopted by practitoners.3*22>-2%7 Research suggests more
transparent data with detailed metadata will promote trust between
communities and practitioners.”174226 Examples of environmental data
centres and repositories are summarised in table 5.

of some environmental data centres and repositories

Focus

Data repository

Local Environmental
Record Centres
(LERCs)?%®

LECRs aim to “collect, collate and manage information on the natural
environment for a defined geographic area”, much of which is provided by
citizen scientist recorders. LERCs are all not-for-profit. There are 42
members of the Association of Local Environmental Record Centres, 18 of
which are accredited LERCs.??® LERCs work to a shared data model,
generating sustainable income through charging fees for their services to
cover their costs.*” The requirement to charge some users for access can
limit the use of their data,?!1>3° but various sectors’ best practice guidance
recommends engaging with the LERC in the area their members are
working. All LERCs provide free services to members of the public and
volunteers/voluntary organisations, and some LERCs run small grant
schemes to provide funding and support to local groups.'%’

Biological Record
Centre (BRC)*3!

The BRC provides national leadership and coordination for collecting
terrestrial, freshwater and marine wildlife species records across the UK.?3!
The work of the BRC is a major component of the National Biodiversity
Network, a collective partnership for exchanging biodiversity
information.212:232

Environmental
Information Data
Centre (EIDC)?*3

One of five data centres contributing to the Natural Environment Research
Council’s Environmental Data Service.?** It is hosted by the UK Centre for
Ecology & Hydrology and manages nationally important datasets concerned
with terrestrial and freshwater science.?3

Marine Environmental

Data and Information
Network (MEDIN)

MEDIN is a partnership of UK organisations committed to improving access
to, and stewardship of, UK marine data. It supports seven accredited data
archive centres, each specialising in a different type of marine data. MEDIN
is funded by a consortium of 16 predominantly governmental sponsors.?3>236

Citizen science data
repositories (such as
iNaturalist)?’

Online repositories where records are crowdsourced from citizen scientists
and casual observers. Automated image analysis can be used to identify
likely matches to a picture and initial verification is completed by
volunteers.3>!% Some data is openly accessible and large volumes of data
are collected.

Global record centres
and repositories (for
example, Global
Biodiversity
Information Facility
(GFIB)?%®)

International networks and data infrastructure tools centred on specific
species, environments or types of data. These are designed to collate data
across country boundaries and can be used as evidence for international
frameworks. The UK node of the GFIB is the National Biodiversity Network,
a partnership between NGOs, government, LERCs and voluntary groups to
collect biodiversity data and make it more available.?!2232
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Contributors say that lack of integration in environmental data infrastructure
is @ major challenge for evidence-based decision-making.?62%° They raise
concerns that the current management of UK terrestrial environmental data
is fragmented, siloed, complex and constrained by licensing and funding
issues,*3237,3940.239,290w | ERCs argue that their infrastructure is available to
overcome data fragmentation but not supported to provide that service.'’

Representatives of LERCs say that managing data for terrestrial biodiversity
is challenging due to the diversity of complex sources and
repositories.33147:148.227 For example, they state that LERCs are central in
developing LNRS and providing local expertise, 47148243 and that they
generate a sustainable income by charging users for to access their
services.3>147:148,169,211,228 The Association of Local Environmental Records
Centres warned that Defra’s rule on only using open data for its projects may
undermine the viability of LERCs.147*

Contributors also said that emerging private nature markets may regard data
as a tradeable commodity.?** Data can often be collected with no obligation
or direct incentives to share>*2!* (for example, environmental consultancies
retaining data for future commercial uses),3>4%:183.24> which can create
tensions with voluntary sector recorders.3> One suggested solution was
stronger incentives and expectations for data sharing.*Y

Contributors also suggest there is poor understanding of nature recovery on
private land,?*” and said some landowners were concerned about data
ownership if it was shared with public bodies.3® Researchers suggest that
working alongside landscape-level intermediaries, such as catchment
partnerships or farmer clusters,#!°> could enhance the sharing of private

% The need to improve data sharing was a key recommendation in the Corry Review of
environmental regulation, which was overseen by Defra.'?® Defra has a Data Roadmap, a
‘Digital and Data Strategy’ to 2030,%*! and has provided its Data Services Platform as a
repository for governmental data.?*?

*x In evidence to the Environmental Audit Committee, the Association of Local Government
Ecologists said that enhancing data through LERCs is essential for the success of policies like
LNRS, but that LERCs are under significant financial pressure and struggle to deliver.6 LERCs
can't charge for data, in line with the National Biodiversity Network (NBN) Principles, but can
charge for services to cover the costs of data stewardship. Defra has requested that LERCs
publish data under an open licence, but has not offered financial support for this.'4

¥ An example cited was the National Underground Asset Register, which contains data from
over 300 asset owners and maps over 3 million kilometers of buried pipes and cables.?%

z Catchment partnerships adopt a catchment-based approach to managing a river basin. The
catchment-based approach is a community-led approach across government, local
authorities, water companies, landowners, wildlife and environmental NGOs, businesses and
other stakeholders, which has established catchment partnerships in over 100 river
catchments across England and cross-border with Wales.?*8-25! Farmer clusters use a farm-
led, outcome-orientated approach where groups of neighbouring farmers have identified and
instigated their own conservation initiatives as a collective. Farmers appoint a lead farmer,
choose their own advisor, set their own targets and record progress. Farm clusters are a
‘bottom-up’ alternative to ‘top-down’, government-initiated agri-environmental schemes.?-
255 A recent study found that the capacity of farm clusters to engage in private nature
markets often depends on the capacity of the facilitator (lead farmer) and level of
information and support for groups.2®
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market monitoring data and address variable or ambiguous data quality
concerns to ensure usability.?/1%°

Centralising data repositories

By comparison, MEDIN centralises marine data access and management with
clearer pathways for data submission, depending on the data type.®

To overcome terrestrial data-fragmentation challenges, some environmental
NGOs are developing ‘data lakes’, which are centralised, scalable repositories
that manage evidence, including raw data, that can be analysed using
machine learning methods.?>-261

UK Research and Innovation (UKRI) funding and many peer-review journals
require any data to be submitted to a repository.”® Contributors question
levels of compliance,?** but agree that data from publicly funded research
should be shared and made accessible, given its long-term value.3%33

The 2021 Species Data Pathway, commissioned by the Geospatial
commission, included 14 recommendations around defining a biodiversity
data framework, investment, principles and standards, and data use and re-
use.?®> These were supported by National Biodiversity Network members, but
have yet to be implemented.'*

Evidence accessibility
Evidence can be inaccessible due to:>*7°

e Legal and licensing restrictions. Data may be behind paywalls or
restricted by confidentiality or intellectual property rules.®3:176:211

e Limited visibility. Grey literature and community-held knowledge are
often not indexed in academic databases, systematically archived or
may have limited veracity. Researchers argue there is a difference
between a lack of studies and a failure to search studies.>* To make
grey ecological literature more accessible, The British Ecological Society

a Types of data collected in aquatic environments include biological, chemical and physical
measurements which need to be handled differently.23> The MEDIN network coordinates
seven data archive centres which have specific data focuses. For example, marine
biodiversity data is recorded in DASSH.2>8 The collated data can be highly complex, and from
over 600 different organisations.3 Best practice strategies such as a single clear convening
group and appropriate funding for managing marine data could be translated to the
terrestrial environment.3° Despite best practice, CEFAS suggests challenges remain in linking
observations and determining cause and effect in different marine ecosystems,* which often
needs specialist knowledge or skills to make the links from the available data.3°

bb UKRI is currently developing a data policy which will apply to all its research councils?%2. The
current data policy for the Natural Environment Research Council (NERC) says that “the
environmental data produced by the activities funded by NERC are considered a public good
and they will be made openly available for others to use.”?%3 It requires NERC-funded
scientists to make their data openly available within two years of collection, and to deposit it
in a NERC datacentre for long-term preservation.264
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has have created Applied Ecology Resources, an open resource for
information sharing.>%79:214,226

o Institutional and network constraints. Evidence may sit within
practitioner networks that require trust in order to be accessed. Equally,
some evidence forms may be undervalued. For example, social scientists
report a scientific culture of undervaluing qualitative data.?%20%:266,267

e Lack of time and funding for synthesis to collate and evaluate evidence.
This limits the extent of quality assurance and the diversity of evidence
sources used in decision-making.*?>*268269 Scientific literature evidence
may be challenging for practitioners to interpret and apply.

e Language barriers. Evidence produced in non-English languages or using
non-standard terminology may be missed or misinterpreted in
conventional searches.?70-272

Several initiatives have tried to address accessibility by collating and
synthesising evidence:

o  The Collaboration for Environmental Evidence provides guidelines for
and produces systematic reviews® of specific conservation questions.?”

o Conservation Evidence is a “free, authoritative information resource
designed to support decisions about how to maintain and restore global
biodiversity”.3*>%272 It collates evidence on the effectiveness of actions
(peer-reviewed scientific research and grey literature) in searchable
database and evidence synopses,**->*13*271 without applying systematic
review methodologies.

e  Other initiatives focus on a particular question. For example, the Marine
Life Information Network is a database that produces evidence
assessments reviewing “the effects of human activities and natural
events on marine species and habitats”, accompanied by confidence
scales to support decision-making.d¢:22>

« Systematic reviews are a form of evidence synthesis that use a predefined, transparent and
replicable methodology to identify, select and critically appraise all relevant research
addressing a specific question. They typically involve comprehensive literature searches,
explicit inclusion and exclusion criteria, and structured assessment of study quality to
minimise bias. This differs from other review types, such as narrative or traditional literature
reviews, which are generally more selective and interpretive and may not follow a
standardised search or appraisal process.?326:72-76:156

dd Confidence scales are a common mechanism to communicate uncertainty in ecological
measurements. The type of scale varies between organisations. For example, the Office for
Environmental Protection uses a 3% change methodology to calculate a ‘significant’
change.?”* The Marine Life Information Network uses a rating of high, moderate, low, very
low or not relevant to appraise the specificity of evidence available to support an
assessment.?’>
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Evidence quality

Studies suggest the type of evidence required can vary according to different
contexts, such as location,?? objective and size of action, or the recipient of
the evidence:?76 22:33,:227

Ecologists raise concerns around evidence scalability for landscape-level
decision-making,2>:364042:56,277 gych as scaling from single wildflower-sowing
actions to multiple landscape-level actions to support pollinators.

Contributors called for more transparency when applying evidence to
decision-making, including transparently documenting its quality and when
there is a lack of evidence.3463181.195.278 For example, some contributors
criticised inaccuracies in Natural England’s Living England map (which was
developed using remote sensing),®® arguing that inaccuracies in mapping
shared with landowners undermined the credibility of planned actions.383°

Others disagreed, advising against letting the “perfect be the enemy of the
good”.260,261,281,282 For example, structured citizen science monitoring
schemes can provide high-quality, large-scale, long-term monitoring data.??
Although other citizen science data can be fragmented, lack metadata or be
of variable or ambiguous quality, it can still be valuable for researchers.?%?

Researchers report a lack of evidence that meets the quality thresholds for
systematic reviews." 317528 They suggest effective decision-making for
nature recovery actions involves identifying the threshold of sufficient
evidence to inform a decision.?>47:58180 They say that all evidence based on
research contains uncertainties,?>4344:46,287-290

All contributors advised not allowing uncertainties to limit actions, such as
possible "no regrets" actions.3® However, they raised the challenge of
communicating evidence limitations and uncertainties between researchers,
practitioners and policymakers. Contributors producing guidance raise
concerns about the government oversimplifying environmental evidence,
leading to assumptions and inaccuracies in its communications and
policies.?!

¢ Natural England’s Living England map has been developed as part of Defra’s Natural Capital
and Ecosystem Assessment program.!51152:279 The tool uses geospatial data (field and
satellite data) in a machine-learning framework to create a broad habitat probability map for
the whole of England’.?7%280 It provides information on the extent, distribution and location
of broad habitat types and cannot record gain or loss of “wildlife rich habitat”. It has an
average accuracy of 88.4% in its modelled output, which contains uncertainties based on
challenges in acquiring sufficient ground truth data. Open publication of the map resulted in
local inaccuracies being identified; academics warn this can disillusion landowners during
consensus building on the evidence base.3® ALERC recommended including links to additional
local habitat data resources generated by humans doing field surveys that may be better
suited to user needs, in line with the ‘findability’ aspect of the QFAIR data principles.*

ff Evidence hierarchies are tools used within medical evidence to determine what constitutes
*high-quality’ research evidence.?8* They place meta-analyses and systematic reviews (see
section 1.3 ‘What is evidence?’) as the highest level of evidence and they weight case
studies, expert opinion or anecdotal evidence at the lower level of evidence.?8
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One option developed to aid communicating uncertainty and increased
transparency in policy decisions is the balanced evidence assessment model
(BEAM). BEAM visualises the confidence of any assumptions by weighting
evidence based on relevance, reliability and strength of support for a given
assumption,99:2?

Collaborating and co-designing nature recovery
options

Collaboration and co-design of nature recovery actions with affected parties
may help to reduce conflict and improve trust.

Consensus and nature recovery

Researchers say that achieving nature recovery requires multiple affected
parties to engage.?>148:260.292.293 Co-designing conservation actions and
decisions using multiple evidence forms can reduce uncertainty and increase
the buy-in of affected parties.6%6176 Research suggests that landowners
believe some forms of evidence are weighted as more important.®¢%> One
study also suggests that conscious or unconscious weighting of evidence by
academic researchers may discount experience-based knowledge.?

Practitioners are crucial for nature recovery,® but the success of nature
recovery actions may be compromised if local community representatives,
interest groups, academics, data coordinators and local authorities are not
design participants. Strategies to support co-design include place-based,
bottom-up participatory mapping.17#417>199,162,175,182,199,205.294 Gome examples of
where participatory co-design has been implemented successfully are
summarised in table 6.3662176,182,202,295

99 BEAM builds on other established decision-support tools, including theories of change,
argument maps and structured decision-making. It involves explicitly defining conservation
projects’ assumptions, critically evaluating the strength of support and weight of the
available evidence, and confidence in an assumption's validity.?? If multiple assumptions are
being tested then the “critical weakest link approach” is adopted.?! Findings are visualised
and the lack of pre-assigned data hierarchy provides flexibility for diverse evidence forms to
be considered.?
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Table 6: Examples of projects using participatory co-design for nature

recovery
Project

Sea the Value

Description

A project that uses participatory mapping to measure the variety of values
(social, economic and environmental) of marine biodiversity.

The University of York
Environmental
Sustainability Institute
and Natural England
workshop?®

A systematic conservation-planning stakeholder workshop which brought
NGOs, landowners and government together to prioritise areas that may
be considered for Site of Special Scientific Interest notification.

The Cornwall and Isles
of Scilly Local Nature
Recovery Strategy
(LNRS)??

A strategy that used systematic conservation planning to embed
biodiversity modelling within a participatory process with stakeholder
collectives and the wider public through a series of workshops, surveys,
events and consultations.

RENEW ExCASES
Mission: The Future of
Biodiversity Renewal

A project focused on “Renewing biodiversity through a people-in-nature
approach”.3%° The mission aims to explore different views, perspectives
and ambitions on biodiversity renewal and renewal practices through
interdisciplinary collaborations.3%

RSPB reserves strategy

Each RSPB reserve has a strategy ‘owned’ by the site practitioner,
ecological adviser, land agent and, if required, other scientists and
specialists. The strategy is prepared through local community discussions
and includes annual reporting and audits. Strategies are reviewed every
five years.>®

Governance models and trust

Practitioners and academics agree that a large challenge for effective co-
design is fostering and maintaining trust between participants.?*37-
39,147,169,.215.226 For example, private nature markets and landowners report
limited trust in continuity of government policies and strategies for investing
in measures.3”:38:183,245277 priyate nature markets could potentially contribute
to nature recovery."h302-305

Contributors said that reputational risks, commercial interests or funding
considerations?%® can limit evidence sharing between organisations.!76:268
They were widely supportive of a trusted intermediary acting as a credible,

hh A preprint has estimated total annual nature finance flows of £1.1 billion (of which £703.9
million were public finance, £142.4 million private finance and £388.5 million
philanthropic/NGO finance).30!
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impartial convening body to mediate between different parties and develop
shared aspirations for nature recovery.-36:63:169,189,202,277,307

One initiative to promote collaboration and standardise evidence collection
and synthesis is the Joint Nature Conservation Committee accord, co-
developed with NGOs, agencies, government bodies, scientists, landowners
and land managers, which includes commitments to strengthen the evidence
base for nature recovery.?40.260.2613 Ag of 2025, there were 32 signatories,
including ALERC, Natural England, NatureScot and Natural Resources
Wales.3% The accord is the first step’ towards identifying opportunities
where collective effort can help reduce barriers.

Implementation and evaluation

Practitioners, organisations or individuals who implement nature recovery
actions, often rely on non-statutory guidance or advice to translate evidence
into action, and there has been a lack of evaluation of actions implemented.

Guidance for conservation practitioners

Practitioners currently rely on guidance documents or trusted advice to act
as a bridge between evidence and practice.?*28:3240,54,56,79,169,207,226,239,281,310
Environmental NGOs suggest a cultural gap between scientific evidence and
practice,342>4176:239.261 and say that the overarching challenge is to get
“academics to think like practitioners, and practitioners to think like
academics”.?6!

Guidance can be produced by NGOs, learned societies, academic consortiums
or regulators, such as the good practice guidelines produced by the Bat

i Contributors suggested multiple bodies which could act as trusted intermediaries, depending
on the local context/circumstances. These included: universities, learned societies, place-
based organisations such as catchment partnerships or farming clusters, NGOs or parish
councils, 248:256:306

i The *Building Better Evidence for Nature’ accord aims to build “more comprehensive
evidence to inform conservation actions and track progress towards biodiversity targets;
efficiencies in survey effort, tools, processes, support, analysis and investment; and
engagement of wider organisations, sectors and communities in the study, appreciation and
action for the recovery of nature.” To achieve this it contains several ambitions and
commitments including: standardising methods and protocols for data collection and
analysis, adhering to QFAIR data principles, sharing data and analytical pipelines and
research, seeking opportunities for collaboration, and encouraging wider uptake of the
accord.3%

k Due to the complexities of different environments, there are multiple environment-specific
‘codes’ and ‘accords. For example, the Saltmarsh Code was developed by a Saltmarsh code
consortium including the UK Centre for Ecology and Hydrology, Environment Agency, the
International Union for Conservation of Nature’s (IUCN) National Committee for the UK, and
multiple NGO and academic groups, all with the aim of accelerating saltmarsh restoration.3?

28 23 April 2026



Evidence for nature recovery, POSTnote 767

Conservation Trust.®3311' NGOs and societies with limited resources often
rely on volunteers to build consensus and review evidence for
guidance.*>¢*27 Contributors suggested some guidance is outdated and
contradicts current evidence.?”/6364240

Nature-recovery practitioners may be required to adhere to certain statutory
guidance that is out of date to fulfil licencing criteria.™ 2% Contributors
suggested that co-designing specific and accessible evidence-based guidance
may help translate complex scientific evidence,%37>%8! increasing practitioner
evidence adoption.332%

For example, in the health sector, the National Institute for Health and Care
Excellence produces “useful and usable guidance”.>?*™ Some contributors
suggested a similar centralised body was needed for evidence synthesis and
translation to practical evidence-based guidance for nature recovery
actions.#%63:202:310 However, others suggested centralisation could lead to a
loss in specialised expertise,?*! and/or delays in guidance production.?®?

Practitioners’ capacity

The ecology sector is characterised by seasonal short-term contracts, which
limits capacity and training opportunities and can foster risk
aversion.540:5464292 Researchers suggest many practitioners lack the
resources to evaluate evidence.®4%176:208

Ecological consultants report a shortage of graduates with the practical field
skills to produce high-quality evidence.®2°:3840,5% Social research suggests a

I'Natural England (NE) has removed the Bat Survey Guidelines from their standing advice for
protected species and development following government statements identifying bats as a
“blocking issue” for developments.311-314 NE’s Standing Advice “is provided in place of an
individual response to a consultation on a planning application and should be taken into
account by planning authorities when making decisions on development proposals”.315 NE is
changing its approach to planning and bat-licensing systems, with greater emphasis on the
effectiveness of compensation measures, including off-site compensation.316

mm One review found only 9% of conservation guidance documents (out of 301 reviewed)
provided references relevant to justify the recommended actions.®* Another found that
12.5% of species assessments from the IUCN red list included species-specific quantitative
data.3'” For example, the use of bat gantries continues despite evidence showing they are
ineffective at providing safe passage over roads.?6:27,272,318-323 Bat gantries are pylon-and-
wire structures designed to encourage bats to fly across roads safely by guiding them above
traffic, often featuring plastic spheres for sonar detection. Studies indicate that these do not
mitigate traffic collision risks, and that bats will continue to fly at unsafe low altitudes.

" For more information please see the House of Commons Library briefing Deciding which
medicines are used in the NHS briefing and the NICE website. Decisions are developed by
independent committees of experts, with 11 independent academic centres to draw on for a
review and critique of the evidence. All written submissions and statements from
stakeholders, patient, clinical and NHS-commissioning experts are brought together into a
presentation for the committee to discuss. The draft guidance containing the committee’s
recommendations are then publicly consulted on before the committee meets again to
consider the consultation responses before making final recommendations. Consultees can
appeal against the final recommendations in the final draft guidance.
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quantitative STEM background may influence attitudes to non-traditional
evidence sources.9>32

Research suggests a lack of training becomes a larger challenge during
complex decision-making at a landscape scale.?**°%:64180.195 The Association
of Local Government Ecologists suggested convening evidence-training
workshops'® to upskill ecological teams.®

Contributors raised concerns that evidence is often overlooked?* due to
resource constraints, including;1%°%63.7>

e  Financial constraints leading to trade-offs between the number of
actions made and monitoring their outcomes,3238:56:195.239,268 Thjs can
lead to monitoring reflecting funding obligations or regulatory
requirements, rather than decision-maker needs,36:64157,247,277,327

e Infrequent monitoring of social, cultural and economic impacts such as
attitude shifts, values, and nature-access impacts.*1>7:195,199,205,240

o Time constraints that limit critical evaluation of evidence, which
becomes more complex at a landscape scale.?*28:32/41,5659,64,180,195
Collating evidence across fragmented infrastructure increases this
constraint (see section 2.2 for more detail).?2>%”7

Social research suggests practitioners perceive evidence-based practice as
“daunting” and feeling “impossible”.?’¢ The National Farmers’ Union
suggested there are a lack of tools to help landowners apply evidence.®
Researchers have sought to address this by co-designing novel tools,** such
as the evidence-to-decision tool, 8328 the cool farms biodiversity metric3?°
and strategic evidence framework.276:PP

Evaluation and adaptive management

Researchers report a lack of impact evaluation alongside nature-recovery
policy and practice at all scales.>®1>7:2% Collecting monitoring data before and

°° The Environmental Audit Committee has previously said that local planning authorities are
severely under-resourced in terms of ecological expertise and recommended that the
government prioritise investing in training and upskilling talent in ecology.32¢ Contributors
said that more than ecological skills would be needed to share different forms of evidence
and expertise with practitioners, landowners and communities,?> but that large-scale, long-
term citizen science monitoring could address ecological skills gaps.3?

PP The evidence-to-decision tool is co-designed between conservation evidence group and
nature recovery practitioners to help guide practitioners through the process of making
evidence-based decisions.33° It includes three steps: first, define the decision context;
second, gather evidence; and third, make an evidence-based decision. Throughout the
process, the tool provides prompts to support practitoners.181,328330 The cool farms
biodiversity metric is a biome-specific tool which facilitates assessments of the effectiveness
of specific farm-management practices by incorporating evidence. The assessment generates
a farm-scale, action-based biodiversity management assessment, scored using expert
judgements and expert assessment of experimental evidence.3? The strategic evidence
framework aims to bridge the gap once evidence is collated into its application in decision-
making. It aims to enable organisations to create a strategy for using scientific evidence that
is appropriate for the range of decisions required and time allocated.?7%
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after a nature recovery action, or harnessing historic citizen-science data
where present, provides information on effectiveness. %424/

Adaptive management involves evaluating data to assess the impact of a
nature recovery action and altering the action, using (collated) scientific
evidence of effectiveness to inform decisions if the desired objective is not
being achieved.?>%157:247 Practitioners state resources, time and funding
constraints limit long-term evaluations against baselines,5*195:268,38,40,56,183,214
but contributors stated the need for adaptive management.20422°:282

99 Contributors suggested tracking data relative to a baseline before and after an action using
a repeated survey method is an effective and efficient approach to determining the
effectiveness of actions with respect to outcomes and value for money.>!
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Future opportunities for nature
recovery

Policies will determine evidence collection requirements, but new approaches
supplying data may enable more efficient evidence collection as well as
creating challenges.

Aligning public and private nature markets

Nature markets aim to deliver environmental benefits either through
government (public) or investors and businesses (private) paying landowners
to conserve natural habitats. 331333

Contributors suggested that public and private nature market evidence
requirements are currently misaligned, which they said holds back
investment and market development.37:39208:334.335 This can lead to differing
evidence-collection requirements and duplicated effort to fulfil licence and
private investor criteria, increasing project costs.?”" They suggested
solutions including financial incentives or regulatory requirement to upload
evidence to LERCs and ensuring evidence-quality thresholds for credits were
being achieved.3>37:240

Nature-recovery actions are implemented over decades. For example,
Biodiversity Net Gain outcomes must be achieved within a 30-year period.3¥”
Private nature markets report that long-term policy instability limits
investment,37:245:277,335338-340 Raesearch suggests that short political cycles can
alter risk appetites and perceptions around the levels of evidence likely to be
required for different actions,208:240.291,339

Novel techniques

Novel evidence-collection approaches

Contributors suggested recent innovations could help collect and synthesise
evidence more efficiently to address capacity constraints and evidence gaps

" The British Standards Institute has developed the Nature Investment Standards, which
attempt to bring “greater confidence and consistency to nature markets in the UK".33 The
standards are a voluntary set of conditions that set out clear guidelines on transparency,
measurement, governance and environmental benefits in nature markets.33%33¢ However,
private investors can still require their own project metrics, increasing the risk of projects not
aligning with national biodiversity priorities.3*33>
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if there is clear understanding of why evidence is being collected and how it
can be used to answer questions.s

Other challenges identified include:

o data management

e integration with traditional monitoring and data gathering methods
e security and ethical considerations

Data centres report capacity challenges for managing and validating new
data streams, such as environmental DNA (table 7).%3322” However,
researchers suggest that novel technologies have several

adva ntages: 155,169,299,300

o they create clearer standards, data integration tools and protocols for
enhancing data access, processing and accuracy?**

« they make advanced technologies cheaper, more reliable and cover
greater temporal and spatial areas in real time

o they increase collaboration across sectors to promote faster and better
technology rollout from research to practice

AI and machine learning can be used to analyse evidence generated using
new methods (summarised in table 7).234-3%3 For example, the UKHab
project has trained machine learning models on 10,000 ground-level photos
to automatically recognise different habitat classifications.343-34

Table 7: Examples of methods generating new data streams

Method Description Example

Molecular Genetic material shed by organisms (for eDNA has been used to monitor great-
methods example, cells or faeces) can be crested newts since a Natural England
including extracted from environmental samples  review and advice note in 2014.3%6:3%0,351

environmental  such as water, soil or air. Techniques One study of 35 ponds found that a

DNA (eDNA) allow species presence and community  single water sample during the newt
composition to be detected without breeding season correctly detected newts
direct observation. Limitations include  that were present 99.3% of the time.3>?
costs, bioinformatic requirements and Natural England reviewed the 2014
the possibility of detecting DNA from advice note in 2023, comparing different
organisms no longer present locally.>*¢~  methodologies for eDNA collection and
349 analysis.3>3

s For example, the approach required to understand how groups of species across England
are faring is likely to differ from that needed to make the same assessment but for a single
site. 14

t Explanation of volume of data produced with an example compared with traditional
methods.
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Remote Aerial imagery at a range of distances The UK Centre for Ecology and
sensing, from land can be used to monitor Hydrology’s (UKCEH) land-cover map
including habitat extent, land cover and uses sentinel-2 satellite band data and
drones and environmental change.®%3 Uncrewed  machine learning to classify different
satellite aerial vehicles®’ can be equipped with  habitat types.3®° In marine environments,
monitoring cameras, LiDAR" or multispectral remote, in-situ and satellite data can be
sensors. The data produced can be combined to develop ‘digital twins’, which
analysed using machine learning or are virtual models linked to real-time
classification algorithms to visualise data.3®! Creating a digital representation
findings. Remote-sensing data requires  of the ocean is one of the 10 UN ocean
ground-truthing with in-situ decade challenges.3%? TESSERA
observations to retain accuracy,®?* and (Temporal Embeddings of Surface
experts warn that using landscape-scale Spectra for Earth Representation and
evidence to make local decisions can be Analysis) is an open foundation model
challenging.* that preserves spectral-temporal signals
in 128-dimensional latent representations
at 10-meter resolution globally. It uses
self-supervised learning to summarise
petabytes of Earth-observation data to
provide insights into ecosystem
dynamics, agricultural food systems, and
environmental change detection.3%3
Autonomous Uncrewed vehicles (for example, The National Oceanographic Centre uses
vehicles autonomous underwater vehicles, a range of autonomous vehicles which
gliders or surface vehicles) equipped can be deployed for months to years,
with sensors collect environmental data  recording and transmitting data.3*” These
such as temperature, salinity, imagery  include propellor-driven autonomous
or chemical measurements in remote or underwater vehicles and gliders which
hazardous environments,364-366 rely on oceanic currents to move.368
Acoustics Passive acoustic monitoring uses The British Trust for Ornithology Acoustic

microphones or hydrophones to record
species-specific sounds.3%%37° Active
acoustics can be used to identify and
map different environments. Automated
classification algorithms can identify
species and monitor activity patterns
but can be inaccurate and require
expert groundtruthing.?*

Pipeline provides tools for detecting and
identifying multiple taxonomies including
insects, mammals and birds. The tools
include species identification and data
management, including bespoke audible
classifiers.3”* The National Woodland bat
survey uses echolocation calls and social
calls for monitoring.372374 Data is
analysed using a sound-classification
system developed by the Bat
Conservation Trust.>*! Active acoustics
can be used to survey underwater

u | jght Detection and Ranging (LiDAR) is a remote-sensing method which uses light to
measure distances to the earth’s surface. This data can be used to develop precise three-
dimensional information about the earth’s surface.3%83%°
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environments and help to identify and
map different types of habitat, and
determine species abundance.37>:376:377

Autonomous Automated monitoring systems The UKCEH's autonomous monitoring of
Sensors combine sensors, imaging devices and  insects system which offers a platform
machine-learning classification to detect for long-term autonomous monitoring of
organisms or environmental variables moths, 379,380
continuously over long periods with
minimal human action.3”8
Al-assisted Machine-learning and computer-vision  Approximately half of all UK grassland
image analysis tools analyse large volumes of imagery  species can be found along England’s
for habitat to identify species, map habitats or roads, with 91 species either threatened
classification assess vegetation. They reduce survey  or near threatened. The DeepVerge
time and improve consistency but rely project classifies road verge plant
on high-quality training data and may biodiversity using Al image assessment,
show bias or variable accuracy across publicly available street-view imagery
habitats. and volunteer survey data from 3,900 km
of roadside verges to detect the presence
of positive indicator species with 88%
accuracy.3® This is not yet as high as an
experienced human surveyor with
sufficient expertise.!*’
Trained Uses of wildlife detection dogs in A study has shown wildlife-detection

detection dogs

ecological surveys include locating
elusive species, scats, carcasses, or
invasive plants.38? Detection dogs have
been used as a monitoring technique
for decades, but have recently been
applied to a wider field of applications
and assessed for effectiveness. 383384385

dogs were more effective than humans in
surveying for the presence of rare fungal
species, detecting a greater proportion of
targets and fewer false positives.38
Another study searching for the pellets of
critically endangered Tasmanian masked
owls showed dogs found 89% of pellets,
while human surveyors found 40%.3%’
Wildlife-detection dogs could be
integrated with other novel approaches
such as drones for uses such as wildlife
carcass detection.38

Novel evidence synthesis approaches

Al has the potential to boost expert capabilities by accelerating evidence
synthesis from literature.*>%>%176,209,389-335 Rasearchers raise concerns that
human oversight is required for transparency,3438%:3%5-3%7 agnd AI models with
clear governance and human safeguards are being developed.?4%3%7:3% These
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retain metadata and streamline evidence collation, freeing resources for
anaIysis.5°'74'389'399'W

Novel metrics

Current approaches are focused on the wildlife species that currently occur in
England, but environmental change is expected to lead to novel species
assemblages in future."" Researchers have suggested that a shift to metrics
that provide better understanding of changing ecosystem dynamics are
needed.*02403

Environmental delivery plans

The Planning and Infrastructure Act 2025'%” introduced a Nature Recovery
Fund to support landscape-scale environmental delivery plans (EDPs; further
details in table 2). Natural England has said it will “only make EDPs where
there is robust evidence to support a strategic approach”, 404405

The first EDPs will set out habitat-scale actions to achieve nutrient neutrality
in 16 river catchments across England.*®”"Y Great-crested newt EDPs will
build on existing district-level licencing schemes.544042

Nutrient neutrality and newt EDPs will be reviewed after the first year, with
an accompanying parliamentary statement.!?” By autumn 2026, the

W One Al tool being developed to synthesise evidence is the UKRI-funded METIUS project.
This project aims “to harness cutting-edge Al to dramatically improve the speed, relevance
and accessibility of evidence synthesis for decision-makers tackling urgent challenges”.#00,401

W For more information see POSTnotes Climate adaptation for nature and The habitat
restoration target.

* The level of evidence required for EDPs to be effective was contested by NGOs in relation to
The Planning and Infrastructure Act. The Wildlife and Countryside Link suggested the
amendment: “Natural England may only decide to prepare an EDP for a protected feature if
it can demonstrate that implementing conservation measures as part of an EDP could
contribute to a significant environmental improvement in the conservation status of the
relevant environmental feature at an ecologically appropriate scale”.406

¥Y See POSTnote Changes to nutrient neutrality in England for more information.

% Newt translocation, the previous approach, was not found to be successful compared with
the district licencing system, which creates suitable replacement pond habitat in the area.*%®
NE suggests that the great-crested newt EDPs are “streamlining processes and introducing a
digital service” for the district-level licencing (DLL) evidence base.** DLL was introduced in
2016 to focus investment on creating and restoring ponds and monitoring and maintaining
them for 25 years. Previously, developers had to trap and relocate individual great-crested
newts before starting work,*% despite evidence suggesting translocations found no
conclusive evidence for the effectiveness in maintaining populations.“® Since 2019, DLL
within Kent has created or restored 380 ponds, with 61% of these being colonised by great-
crested newts.*0 Integrating the EDP within the current DLL framework is supported by The
Amphibian and Reptile Conservation NGO.#!
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government plans the “targeted deployment of EDPs” to “accelerate the
development of nuclear energy”.*?

Policy options

Contributors to the POSTnote proposed a range of policy options to improve
the use of evidence for nature recovery (table 8).

Policy area

Proposed options

REV G EE

Considerations

Stakeholder Encourage early and ongoing e«  Identifies shared Differing values
engagement, engagement with objectives. and place
governance and landowners, communities and . attachment.
participatory practitioners through a IAEITales mimigle
. : e and diverse Long-term
planning trusted intermediary in the evidence. credibility as a
nature-recovery process. neutral party.
e Reduces power
imbalances and Funding for
stakeholder friction. convening bodies.
e Relates to the initial The trusted
community intermediary
consultation and could be a
collaboration and collective,
co-design steps in university or
the nature recovery learned society.
pathway (figure 2).
Environmental Improve integration of e Reduces data Data licencing
data environmental data and fragmentation and and ownership.
infrastructure consider incentives or siloing. . .
and sharing requirements for data sharing FITNETES, [ealE
Supports findable, and voluntary-
across sectors. accessible, sector

interoperable and
reusable data.

Supports evidence
synthesis and
strategic planning.

Relates to the
evidence collation
step in the nature
recovery pathway
(figure 2)

organisations
continuing to pay
LERCs for shared
data services.*3

Need for
improved
metadata
provision.
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Commaodification
of data in private
nature markets.

Evidence access,

Support initiatives that:

Increases access to

Evidence may

synthesis, o  Use robust experimental relevant information remain difficult to
quality and designs. for_practltl_o_ner and apply if not 3
Sy _ pollc_y decision context specific
itk o Collate, syn_thes_lfse and making. or robust.
translate scientific
evidence. Supports scaling of «  Resource
conservation requirements to
o  Transparently decisions by co- synthesise
communicate evidence ordinating nature evidence and
uncertainty. recovery evidence. maintain accurate
guidance.
Builds stakeholder
trust by e  Excessive
acknowledging emphasis on
uncertainties. uncertainty could
delay actions
Could include a needed to meet
more centralised targets.
approach to
evidence synthesis
and guidance
production.
Relates to the
implementation and
monitoring step in
the nature-recovery
pathway (figure 2)
Practitioner Provide support (for example, Improves the use of e«  Practitioner short-

capacity, skills
and guidance
documents

training workshops) to
increase existing
practitioners’ ability to
evaluate and apply
evidence.®®@

Support mechanisms for
updating guidance
documents used by
practitioners implementing

evidence in decision
making

Co-designing
specific and
accessible evidence-
based guidance to
translate complex
scientific evidence
and increase

term and
seasonal
contracts.

Time and
financial
constraints.

Losses in
specialised
expertise within

aa Tn the Environmental Audit Committee’s 2025 Environmental sustainability and housing
growth report, it recommended that “planning qualifications and accreditation should include
mandatory training in ecology” and that the “government works with the Planning Advisory
Service to develop suitable continuous professional development modules in ecology, carbon

literacy and climate change”.3%6
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actions to ensure these are
evidence based and up to
date.

practitioner
evidence adoption.

A centralised body
for evidence
synthesis and
translation to
evidence-based
guidance for nature
recovery actions.
However, others
suggested
centralisation could
lead to.

Relates to the
implementation and
monitoring step in
the nature recovery
pathway (figure 2).

organisations
relying on
guidance, and
delays in
guidance
production.

Evaluation and

Embed long-term monitoring e

Evaluates

Monitoring can

adaptive and adaptive management effectiveness of reflect regulatory
management within nature recovery actions. requirements
programmes. : L] t il
e Allows actions to ecological
change if outcomes effectiveness of
differ from actions.
expectations.
These are usually
e Relates to the repeated surveys
evaluation and using the same
adaptive protocol often
management step in based on best
the nature recovery practice
pathway (figure 2). guidelines, which
need to be based
on up-to-date
evidence.
Time, capacity
and financial
constraints.
Aligning public Align requirements for e  Ensures projects Policy instability
and private quality, monitoring and align with may limit long-
nature market evidence sharing between biodiversity term investment
incentives public schemes and private priorities. in nature
! nature markets. recovery markets.
standards, « Improves confidence
evidence Backstops for long-term in environmental Concerns about

requirements

nature recovery policies, such
as the targets in the

markets.

data ownership or
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and the public
goods delivered

Environment Act, to provide
long term policy certainty.

Better aligning incentives
created by private market
and the public goods that
communities want
delivered.*®

Reduces duplication
of monitoring effort.

Relates to the
collaboration and
co-design and
implementation and
monitoring steps in
the nature recovery
pathway (figure 2).

commercial
confidentiality.

Adoption of
novel monitoring
technologies
and approaches
including AL

Support the development and
integration of emerging
monitoring technologies and
analytical tools including Al-
assisted evidence analysis
and synthesis.

Increases efficiency
of evidence
collection and
synthesis.

Less intrusive
environmental
monitoring.

Larger spatial
coverage of
monitoring.

Human-caused
environmental
change increases
the risk of failure of
nature recovery
actions. Measuring
the ability for the
resiliency of
ecosystems to
respond to
disturbance may

help reduce this risk.

Relates to the
evidence collation,
implementation and
monitoring and
evaluation and
adaptive
management steps
in the nature
recovery pathway
(figure 2)

Data
infrastructure
capacity to
manage novel
data sources.

Availability of
technical
expertise to
assess the quality
of Al outputs.

The reliability of
Al in mapping
progress against
environmental
targets is still
uncertain.**

Developing
evidence-based
metrics on
ecosystem
resilience to
inform new
approaches.

Sources: Roundtable interviews personal comments; Environmental Audit Committee, Environmental sustainability and

housing growth, 2025
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