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Executive summary

Project context

Agri-environment schemes (AES), whereby farmers and other land managers are paid
to implement management with environmental objectives, are a primary conservation
policy mechanism for the government. Substantial public funding supports these AES.
The Environmental Land Management Schemes (ELMS) in England include the existing
Countryside Stewardship scheme (CS), and the recently introduced Sustainable
Farming Incentive (SFI), a broad and shallow scheme which aims to attract most
farmers. In addition, Landscape Recovery (LR, the top tier in ELMS) funds large-scale,
long-term individual projects which aim to undertake more substantial change in habitat.
There is an ambition for 70% of farmland and 70% of all farms in England to be under
ELMS by 2028 (Defra 2023Db).

Biodiversity is in decline, with the abundance or range of many species reducing over
the last few decades, across multiple taxa. Preventing the ongoing loss of biodiversity is
an urgent priority (Turney et al. 2020).

The UK government committed to targets in the recent Environmental Targets
Regulations 2023, which include halting the decline in species abundance by 2030, and
increasing species abundance by at least 10% by 2042. Species abundance is
summarised in this context as a composite indicator that combines change in species-
level abundance data for 1177 species across multiple taxonomic groups, relative to a
1970 baseline (Defra 2022).

In addition, the Environment Targets Regulations 2023 include habitat targets likely to
influence biodiversity, including for wildlife-rich habitat restoration or creation (Hall et al.
2024) and for woodland and trees outside woodlands in England (Natural England
2024).

Aim - This project aimed to appraise the potential for ELMS (CS and SFl) to support the
delivery of the species abundance targets relating to the species abundance indicator
(Tasks A and B) and wider biodiversity targets (Task C), in terms of ELMS design and
uptake. This project did not appraise the structure or content of the species abundance
indicator or targets per se; that has been the subject of a separate project (Henly & Henrys
2024).

Task A — broad approach

The objective of Task A was to assess the likely efficacy of CS and SFI 2023 options to
support species groups in the species abundance indicator.

This assessment drew on evidence collated for the recent Defra qualitative evidence
review of potential land management actions (QEIA, Defra 2023c).

Scoring within Task A focussed on terrestrial species groups in the abundance indicator
that were considered within the QEIA review, namely birds, mammals, butterflies,
moths, bumblebees and vascular plants. These groups contain 905 of the 1177 species
in the abundance indicator. Freshwater fish and invertebrates were not included in the
QEIA review, and are not covered here.

To utilise the evidence collated for the QEIA review, each QEIA action was assessed for
each terrestrial species group that forms part of the abundance indicator. Scores were
assigned for likely effect on the species group, confidence, and attributes of the
available evidence. Scores were assigned largely based on the QEIA evidence reviews,

UK Centre for

Ecology & Hydrology

ceh.ac.uk 3



&

supplemented by more recent published studies and the project team’s expert
knowledge.

Response variables scored were at the level of species group, or habitat associations
within a species group (e.g. butterfly species richness, abundance of farmland
mammals). The choice of response variable was determined by the response variables
in the evidence reviewed.

QEIA actions were matched to current options within CS and SFI 2023 schemes, and
the confidence of this matching process recorded. The scores assigned for each species
group per QEIA action were mapped to the matched CS or SFI option(s). These CS and
SFI options that were attributed biodiversity scores through the matching were the focus
of later Tasks in this project, and considered ‘priority options’ (in relation to biodiversity)
A dashboard was developed to demonstrate national uptake patterns of CS options
likely to benefit each species group.

Scores were summarised as the number of actions / options in each scoring category
per species group, and as the total option uptake in each scoring category.

Task A — key findings

The majority of actions in QEIA, and options within CS or SFI 2023, were scored as
likely to be beneficial to one or more species groups.

Of the 187 CS and SFI 2023 options which matched to QEIA actions scored for benefit,
only 20 CS options were scored as no likely effect or no evidence found across all the
species groups. These 20 CS options were mainly capital and supplementary options
that do not benefit biodiversity in themselves, but are likely to be combined with main CS
options that do support biodiversity.

For all taxa scored, more of the actions and options scored as beneficial were in a
category with low confidence (3, score based on expert judgement / species ecology)
than in a high confidence category (1, score based on empirical evidence).

Birds were the species group with the most AES actions / options scored as beneficial
with high confidence (1, score based on empirical evidence for QEIA, CS and SFI 2023).
In addition, more AES evidence was found for individual bird species responses, and for
change in abundance over time (population change), than for the other species groups.
In contrast, the insect taxa scored (butterflies, moths, bumblebees) had a greater
proportion of action scores attributed that were based on expert judgement /
understanding of species ecology. Overall, more scores for the insect taxa were
attributed with lower confidence than for birds.

Fewer actions or options could be scored with confidence (green or amber) for moths
than for birds, butterflies, bumblebees or plants. Moth are the group with most species in
the abundance indicator (446 species, 37.9% of indicator species). The shortage of
empirical results for moth responses to AES management types results in considerable
uncertainty around how AES is likely to affect abundance indicator species.

The type of empirical studies varied between the species groups, in addition to the
amount of empirical evidence. More QEIA actions were scored as having been the focus
of regional-scale studies for birds than for other taxa. Perhaps linked to the regional
scale of studies on birds, there were more composite studies on several AES options or
management types than for other taxa (‘C’ in Table 3), which reduced the certainty with
which scores for bird responses could be attributed to individual options or actions.
Spatial targeting, whereby the efficacy of an action or option depends on it being in a
particular landscape type or farming system, was important for around half the CS
options scored for birds, and for just a few options for other species groups. This may
reflect a difference in the type and amount of available evidence between the taxa, with
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the greater availability of evidence for birds making identification of spatial targeting
more likely.

Just under two-thirds of the QEIA actions were linked to CS or SFI 2023 options with
strong confidence, with the remaining linked with moderate or weak confidence. The
approach of assigning scores to CS and SFI options through links to evidence
previously collated for the QEIA project was time-efficient, but introduced some
uncertainty through this matching process and due to the sometimes vague and unclear
named actions in QEIA.

The rapid nature of this review has limited the extent to which wider expert judgement
could be considered, particularly in respect of the likely value of management at large
scales and the interaction of multiple, potentially conflicting measures. Such consultation
would be an important part of a more comprehensive review of scheme coverage of
target taxa.

Given the breadth and greater number of SFI 2024 (also referred to as SFI extended
offer) actions compared to previous SFI schemes, a future review of SFI 2024 actions in
relation to abundance of indicator species could be useful and should include wider
expert consultation.

There is a clear need for ongoing monitoring of AES, with feedback into option design, in
particular as option details for future SFI are still being developed. Monitoring and
evaluation of AES should focus on the taxa that dominate the species abundance
indicator (e.g. moths, birds, plants), if the role of AES in contributing to these targets is
to be better understood.

Established schemes such as CS were not designed to benefit all species that feature in
the abundance indicator targets. The scoring results indicate CS is likely to benefit the
indicator taxa considered here, but with low confidence in much of the scoring.
Significant additional actions that could be added to ELMS have not been found, but
further research might usefully be conducted to identify interventions for less well-known
taxa.

Task B — broad approach

The objective for Task B was to score the ELMS priority actions for likely effects on
changes to the abundance of individual species in the indicator, using available
evidence. Priority ELMS actions in this context were the146 CS and 20 SFI 2023
actions that were scored during Task A as likely to benefit one or more species groups.
A simplified version of the Task A scoring system was used in Task B, which captured
the likely response of a species to the action, and the certainty associated with the
response scores. Where no published evidence was available for a particular species
and priority ELMS action, no score was attributed.

Task B — key findings

Across the seven species groups scored, the available evidence for efficacy of priority
SFI 2023 and CS actions at species level was relatively sparse. More than half (580 out
of 905) of the abundance indicator species did not have scores attributed for any action.
This was due to a combination of lack of evidence, and AES management not being
relevant for all species considered.

The evidence available to support attribution of scores for species-level effects of AES
actions varied substantially across the species groups reviewed. Evidence was found to
assign species-level scores for at least one priority action for: 45 out of 55 indicator
butterfly species; only 40 (out of 446) indicator moth species; 52 (out of 168) indicator
bird species and most (165 of 209) indicator plant species.
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The majority of priority ELMS actions could be scored for at least one bird species (131
of 146 CS actions), and around half (74 actions) were scored for one or more plant
species.

For the insect and mammal groups, the majority of priority actions could not be scored at
species level. For example, 106 of the 146 priority CS actions were not scored for any
butterfly species, 131 actions were not scored for any moth species, 136 could not be
scored for bumblebees, and there was no species-level evidence to score 121 actions
for bats or 124 actions for other mammals. This illustrates the paucity of published
evidence at species-level, and the variation in evidence across species groups.

The paucity of species-level evidence should not be interpreted as meaning CS and SFI
2023 actions are unlikely to benefit abundance indicator species. In general, there is a
gap between evidence of a general benefit to a species or group of species, or expert
opinion to that effect, and evidence of a specific relationship between management
implementation and an abundance response.

Where priority actions could be scored at species-level under Task B, in most instances
they scored as beneficial. For example, 129 (out of 131 scored priority CS actions) were
beneficial to at least one bird species, and 68 (of the 75 scored) actions were beneficial
to one or more plant species.

In addition, the Task A scoring showed that when expert opinion is included, the majority
of actions were scored as likely to be beneficial for one or more species in each group,
or for community responses.

However, the lack of available species-level evidence of CS and SFI action effects on
many abundance indicator species may be a risk to delivery of the indicator targets,
given that ELMS is a major conservation lever.

Task C — broad approach

The objective for Task C was to assess the coverage of broader biodiversity targets by
the ELMS (CS and SFI 2023) priority actions. The UK's Environmental Targets
(Biodiversity) (England) Regulations 2022 include a legally binding wildlife-rich habitat
restoration or creation target, and a woodland and trees outside woodland cover target.
Neither of these targets had a formal monitoring or reporting structure in place at the
time of this project. For Task C, we developed a data collation process which is not an
official method, to combine data sources for reporting progress to these targets. It must
be noted that this methodology can only provide a rough estimate of the contribution of
AES to meeting the targets. A more structured approach will be possible once an official
reporting and monitoring structure is developed.

The wildlife-rich habitat restoration or creation target aims to restore or create more than
500,000 hectares of a range of wildlife-rich habitats outside of protected sites by 2042,
with an interim target to restore or create 140,000 hectares of a range of wildlife-rich
habitats outside protected sites by 2028.

Within this target, ELMS actions are mentioned as forming one component of habitat
creation, along with other mechanisms such as Biodiversity Net Gain. AES or
government grants count towards the target because they are ‘reasonably expected to
lead’ to the creation or restoration of wildlife-rich habitat that is of sufficient quality for the
purpose of measuring progress towards the target’ (Hall et al 2024).

CS and SFI actions, with a principle objective of habitat creation, were matched to the
habitats listed in the wildlife-rich habitat definitions and descriptions document (Hall et al
2024), and current uptake of these options summarised.

The target for woodland and trees outside woodland is to increase the combined canopy
cover of woodlands and trees outside woodlands in England to 16.5% by end of 2050.
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e Current values of woodland in England in 2024 as a good baseline for the target to work
from are calculated and reported through National Forest Inventory Statistics 2024 (NFI)
(Brady 2024). Brady (2024) estimates this to be 1338 thousand hectares which accounts
for 10% canopy cover. Around 16 thousand hectares of publicly funded woodland
restocking were reported in the UK in 2023/24.

e Canopy cover is calculated for NFI statistics, by combining the measurements collected
during field survey with the area and general woodland composition data derived from
the NFI woodland map, and reports all woodland over 0.5 ha in size and at least 20 m
width. 3,128 hectares reported as planted in England in 2022/23 — a 40 percent increase
on the previous year (Brady 2024).

e AES option and actions were selected if their specific objective or aim was to create new
woodland or to plant trees outside of woodland (including those within hedgerows, but
not hedgerows themselves).

Task C - key findings

e The uptake of current creation options within CS and SFI 2023 that are likely to
contribute to the wildlife-rich habitat target is 37,2115 hectares. This is a substantial
contribution to the target to create 140,000 hectares by 2028.

¢ In addition, seven SFI 2024 actions are likely to contribute further to the target. Uptake
data for SFI 2024 actions were not available, within the timescales of this project, to
include in the total.

e The potential 188,315 ha of combined woodland creation and tree planting is a 14%
potential increase of woodland area under AES. This would see AES contribute towards
the canopy 2050 target of 16.5%.

Wider discussion

¢ Many factors influence the uptake and quality of implementation of AES options,
including social factors, the advice and training offered to farmers (Mills et al. 2021),
spatial factors, how straightforwardly the AES management fits into existing farm
operations, AES payment rates and farm incomes. Literature on these factors are briefly
covered in the main report discussion, along with a case study for one option type.

e Monitoring of AES impacts on biodiversity has not historically focussed on all the
species groups within the indicator, though there is some overlap with AES target
groups. Different monitoring approaches are discussed in the main report below.

Conclusions and gaps / recommendations

e The species abundance indicator scoring in this project focussed on terrestrial species.
A future assessment of the likely effects of AES on the abundance of freshwater species
within the abundance indicator is needed to fill this gap.

¢ This project found substantial gaps in the available evidence for AES effects on
abundance of individual species, for many of the species groups in the indicator. This
lack of evidence is a risk, in relation to how CS and SFI may help to deliver the
abundance indicator targets.

e Ongoing and upcoming monitoring will help to fill some of the gaps in understanding of
how ELMS may affect abundance change for a substantial number of indicator species.
However, additional modelling would need to be carried out to assess the contribution of
ELMS to abundance indicator targets, potentially including data from some of the long-
term, national species monitoring schemes.
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Introduction
Context

Agri-environment schemes (AES), whereby farmers and other land managers are paid to
implement management with conservation objectives, are a primary conservation policy
mechanism for the government. Substantial public funding supports these AES, in the UK
£357 million was spent on AES in 2022 (Defra et al. 2023a). The Environmental Land
Management Schemes (ELMS) in England include a continuation and development of the
existing Countryside Stewardship scheme (CS), and the recently introduced Sustainable
Farming Incentive (SFI), a broad and shallow scheme which aims to attract the majority of
farmers (Defra 2020). In addition, Landscape Recovery (LR, the top tier in ELMS) funds
large-scale, long-term individual projects which aim to undertake more substantial change
in habitat, and are coordinated across groups of neighbouring landowners and other
stakeholders (for example, conservation NGOs; Defra 2024). There is an ambition for 70%
of farmland and 70% of all farms in England to be under ELMS by 2028 (Defra 2023b).

Biodiversity is in decline, with the abundance or range of many species reducing over the
last few decades, across multiple taxa (for example, birds (Burns et al. 2021) and
pollinating insects (Powney et al. 2019)). Preventing the ongoing loss of biodiversity is an
urgent priority (Turney et al. 2020). The UK government committed to targets in the recent
Environmental Targets (Biodiversity) (England) Regulations 2023
(https://www.legislation.gov.uk/uksi/2023/91/made), which include commitments to halt the
decline in species abundance by 2030, and to increase species abundance by at least 10%
by 2042. Species abundance is summarised in this context as a composite indicator that
combines change in species-level abundance data for 1177 species across multiple
taxonomic groups, relative to a 1970 baseline, although most component species only
enter the dataset in the second half of the time series (Department for Environment, Food
and Rural Affairs 2022). In addition, the Environment Targets Regulations 2023 include
habitat targets likely to influence biodiversity, including for wildlife-rich habitat restoration or
creation (Hall et al. 2024) and for woodland and trees outside woodlands in England
(Natural England 2024).

Objective

This project aimed to appraise the potential for ELMS (CS and SFI) to support the delivery
of the species abundance targets relating to the species abundance indicator (Tasks A and
B) and wider biodiversity targets (Task C) in terms of ELMS design and uptake. This
project did not appraise the structure or content of the species abundance indicator or
targets per se; that has been the subject of a separate project (Henly & Henrys 2024).
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Overview of approach and tasks

The appraisal of the potential for CS and SFI to support delivery of the species abundance
targets was split into two tasks, A and B.

Task A was an assessment of the potential efficacy of management actions and options in
the Environmental Land Management Schemes (ELMS, specifically the Sustainable
Farming Incentive and Countryside Stewardship) to support species groups in the species
abundance indicator. Task A drew on the evidence reviewed in reports for the recent Defra
qualitative review of 741 potential land management actions (QEIA, Defra 2023c) in
relation to 12 biodiversity indicators, and wider indicators including air and water qualities,
carbon storage and greenhouse gas emissions. While biodiversity indicators were
assessed for potential land management actions in the QEIA review, the QEIA biodiversity
indicators did not relate directly to species or species groups in the abundance indicator.

Task A focussed on terrestrial species groups in the abundance indicator that were
considered within the QEIA review, namely birds, mammals, butterflies, moths,
bumblebees and vascular plants, which together contain 905 of the 1177 species in the
abundance indicator. Freshwater fish and invertebrates were not included in the QEIA
review, and are not covered here given the short timescales of this work.

In order to utilise the evidence collated for the QEIA review, each potential action
addressed by the QEIA was assessed for each of the species groups above, and scores
assigned for: 1) likely effect on the species group, 2) confidence in the effect score
assigned, and 3) to capture attributes of the evidence available. For Task A, scores were
assigned largely based on the QEIA evidence reviews, supplemented by more recent
published studies and the project team’s expert knowledge. A larger-scale review of the
wider literature was not possible due to the short timescales of Task A. Response variables
scored in Task A were at the level of species group, or habitat associations within each
species group (e.g. butterfly species richness, abundance of farmland mammals), rather
than per individual species.

QEIA actions were then mapped to current options within CS and SFI schemes, and the
scores assigned for each species group per QEIA action were assigned to the mapped CS
or SFI option(s). QEIA actions were only available as titles, whereas detailed prescriptions
were available for each CS or SFI option, thus a confidence rating was assigned for each
match. In order to explore national patterns in uptake of options likely to benefit the species
groups, a dashboard was designed to show: 1) the dominant scoring per 10 x 10 km
square across England for each species group and 2) the uptake of beneficial CS and SFI
options for each species group. Finally, uptake of the CS and SFI options in each scoring
category, for each species group, was summarised in Task A.

Task B was a more detailed assessment of the evidence for likely effects of CS and SFI
options on individual species within the species abundance indicator. This involved a
review of the published evidence available, to assign a score per species and per CS or
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SFI option. Task B differed from Task A in that the evidence was considered at the
resolution of individual species, and the assignment of scores was based on published and
publicly available evidence (expert judgment was not included). 905 species included in the
abundance indicator were assigned scores in Task B. The number of options per scoring
category were summarised.

Task C was an assessment of the potential for ELMS (CS and SFI) options to contribute to
the delivery of wider biodiversity targets, relating to wildlife-rich habitat restoration or
creation and woodland and trees outside woodland in England. Options likely to contribute
to the targets were identified, and their uptake summarised.

Full method details for Tasks A, B and C are in Sections 3-5 below.
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Task A — Assess the likely efficacy of ELMS actions
for potential to support species groups in the
species abundance indicator

Introduction
Context and objective

The objective of Task A was to assess the likely efficacy of management actions and
options in the Environmental Land Management Schemes (ELMS, specifically the
Sustainable Farming Incentive and Countryside Stewardship) to support species groups in
the species abundance indicator. Task A drew on evidence collated for the recent Defra
qualitative evidence review of potential land management actions (QEIA, Defra 2023c).
Task A scoring focussed on terrestrial species groups in the abundance indicator that were
considered within the QEIA review, hamely birds, mammals, butterflies, moths,
bumblebees and vascular plants. These groups contain 905 of the 1177 species in the
abundance indicator (Table 1). Freshwater fish and invertebrates were not included in the
QEIA review, and are not covered here given the short timescales of this work.

To utilise the evidence collated for the QEIA review, each QEIA action was assessed for
each terrestrial species group that forms part of the abundance indicator. Scores were
assigned for likely effect on the species group, confidence, and attributes of the available
evidence. Scores were assigned largely based on the QEIA evidence reviews,
supplemented by more recent published studies and the project team’s expert knowledge.
Response variables scored were at the level of species group, or habitat associations
within a species group (e.g. butterfly species richness, abundance of farmland mammals).

Table 1. Number of species within the abundance indicator, for each species group
reviewed in this project. Percentage of total species in the abundance indicator. This
project reviewed 77% of species in the abundance indicator.

Subgrolip Numper of species i!’] _ PerC(.-:Anta_lgPT of.total
species abundance indicator|species in indicator
Birds 168 14.3%
Mammals | 16| 1.4%
Bumblebees | 11| 0.9%
Moths | 444| 37.9%
Butterflies | 55| 4.7%
\Vascular plants 209 17.8%
Total 905 77%

QEIA actions were matched to current options within CS and SFI 2023 schemes, and the
scores assigned for each species group per QEIA action were mapped to the matched CS
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or SFI option(s). A dashboard was developed to demonstrate national uptake patterns of
CS options likely to benefit each species group.

Broad approach

Figure 1 summarises the approach used for Task A, with details of the methods in Sections
2.2-2.5.

The 741 QEIA actions were filtered, to remove any actions scored as unlikely to be relevant
to all the 12 biodiversity indicators assessed during QEIA (Defra 2023c). This resulted in
313 QEIA actions considered to have potential to benefit the species groups in the
abundance indicator (1. in Figure 1 below).

A rapid evidence review was conducted for each of the 313 shortlisted QEIA actions, for
each species group in Table 1. The rapid evidence review built on the detailed QEIA review
reports (Defra 2023c), references therein, and more recent papers (further details in
Section 2.2). A full primary evidence review was out of scope given the timescales of this
project. A scoring approach was used to summarise the likely efficacy of each QEIA action
for the species groups reviewed, and key characteristics of the evidence (2. in Figure 1,
details of scoring in Section 2.2).

Each ELMS (CS and SFI 2023) option was linked to one or more QEIA actions. The CS
and SFI actions were well defined, with management prescriptions available. QEIA actions
were less well defined, with only a title available for each action, and varied in breadth from
a specific management (e.g. Arable-01 Extended stubble - unharvested crop stubble
followed by a one-year fallow) to a broad aspiration to create wildlife habitat (e.g. ETPW-
171 Allow natural regeneration and extension of existing habitat (e.g. hedgerows, scrub,
rough grassland, Defra 2023c). Given the varying amount of detail in QEIA action titles, an
uncertainty rating was applied for the linking process (3. in Figure 1).

Landscape Recovery (LR) projects, the top tier of ELMS, were not included as
management is bespoke to each LR project and there is no publicly available information
on the detail of habitat management / creation or the uptake of LR projects. Ongoing
Environmental Stewardship (ES) options, a legacy AES that is being phased out but has
some agreements running to 2028 particularly in upland areas, were also not included. ES
uptake data was not publicly available for ongoing ES options, and as ES is being phased
out its likely contribution to AES delivery is small and diminishing.

For each CS and SFI option, the QEIA action with strongest link was used to attribute the
QEIA scores for each taxa response variable to the CS or SFI option (step 4. Figure 1).
Priority CS and SFI options were identified, as those which were likely to benefit at least
one species group. Spatial uptake of CS and SFI options were summarised (step 5), in
relation to the likely benefit / disbenefit for each species group, and various attributes of the
scoring that describe the type of AES evidence available. A dashboard was developed to
demonstrate national uptake patterns of CS options likely to benefit each species group.
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Butterflies, moths,
bumblebees, birds,
bats, (other)
mammals, plants.
1-6 response
variables scored per

2. Score each action
for likely effect on each
species group

in abundance indicator. taxon. \
741 initial / _ Evidence scores for: Uptake of options likely to
QEIA (Defra 313 QEIA 4. Attribute  * 161 Countryside affect species groups in
ELMS review) '  actions scores to Stewardship options _ the abundance indicator
actions 1. Remove linked ELMS * 20 Sustainable - CS (spatial
actions actions Farming Incentive dashboard)
not relevant actions + SFI (summary)
for
biodiversity 3. Link 5. Summarise
scored QEIA spatial uptake
actions to of ELMS
ELMS  QEIA actions linked to options.
options ELMS options.

Uncertainty rating for
each link.

Figure 1. Overview of approach taken for Task A. Further details in Sections 2.2 — 2.5 below.

any of 12 biodiversity indicators in QEIA review scoresheet (Defra 2023c).
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Likely effect of QEIA actions for each species group

A rapid scoring approach used to assess the likely efficacy of each of the 313 QEIA actions
for each species group (birds, mammals, butterflies, moths, bumblebees and vascular
plants). The review and scoring for mammals were split between bat species and other
mammal species in the abundance indicator.

The rapid evidence review to support the scoring drew on the detailed QEIA review reports
(Defra 2023c) and references therein. In addition, more recent papers and other evidence
known to the project team was included. To supplement the project team’s specific
expertise, the Bat Conservation Trust completed a brief expert opinion-based review of the
assessments. A full primary evidence review and extended consultation with a wider range
of experts were out of scope given the timescales of Task A. Examples of the evidence
reviewed for four of the QEIA actions, and the scores attributed, are given in detail for one
case study QEIA action below, and a further three QEIA actions in Appendix 8.1.

Scoring system and response variables

The QEIA actions were scored for each species group at the level of composite or
community response variables, for example total abundance of all species in a taxon or
species richness. Much of the evidence of AES efficacy is for community response
variables, particularly for invertebrates and plants. The species responses scored for each
group were informed by the response variables in the evidence being reviewed. Responses
scored for all taxa included total abundance and species richness. For some taxa, scores
were also attributed to the response of groups of species associated with specific habitats
(e.g. woodland vs farmland butterflies). Where species-specific evidence was found (mainly
for birds and a few butterfly species), this was flagged during the Task A scoring and
included in Task B1.

A main score of 1-5 was attributed to each species group response variable and action to
capture the likely benefit and uncertainty associated with any benefit (scores 1-3),
disbenefit (score 4) or no likely effect of the action (5) on the species group response. The
likely scale of any benefit or disbenefit (minor vs. major effect) was also captured, Table 2.
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Table 2. Main scoring codes for rapid evidence review in Task A.

Evidence number denoting likely benefits (and Benefit level
confidence in benefit rating linked to type of
evidence) vs dishbenefit or no likely effect
1 ** Major benefit
* Minor benefit
5 Benefit, at least 1 empirical study showing ** Major benefit
result * Minor benefit
3 Likely benefit, expert judgement / ** Likely major benefit
understanding of species ecology * Likely minor benefit
4 ** Major disbenefit
* Minor disbenefit
5 No likely effects on this species / species
group / taxon X = untested, expert judgement

Additional score codes were attributed to capture key features of evidence that may affect
confidence in the evidence, or the relevance of the study to the abundance indicator. For
example, additional codes included whether the evidence related to change in abundance
over time (population effects) or a spatial comparison, and whether spatial targeting was
required for the action to be successful for that species group.

Additional scoring codes

C evidence only from COMPOSITE studies of multiple AES option types, effects
likely/partially attributable to this action.

D mixed effects: benefits for some taxa but disbenefits for others

L evidence only from LOCAL studies, e.g. single or few sites

M refers to a MANAGEMENT plan (generally score as 3 M)

R evidence from at least one REGIONAL study, multiple sites across several regions
relevant to action management

T requires spatial TARGETING for benefit

P evidence of POPULATION (temporal) change (only mobile taxa, not plants)
X untested

Hypothetical examples of scoring system

1 ** P T action with empirical evidence of population growth effects for a given bird species,
that requires spatial targeting to be effective

2*L action with limited empirical evidence of increase in species richness for
bumblebees, evidence from local-scale studies

4 ** | action shown to strongly disbenefit specific priority arable weed species, evidence
from local-scale studies
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Case study scoring examples

The following case study illustrates the rapid scoring approach applied to each species
group in detail for one QEIA actions. Three additional case studies are in Appendix 8.1.
Scores were attributed using the system described above (Section 2.2.1). The footnotes
explain the rationale for each element of scoring, and the references that contributed to
scoring that response variable. The codes for the case studies below refer to the QEIA
codes (Defra 2023c). The details in square brackets ([]) link each element of the scoring to
the evidence.

Scoring of all QEIA actions took this approach, given the timescales of this project a
detailed write-up for each action was not possible.

1. Arable_01: Extended stubble — unharvested crop stubble followed by a one-year fallow
[Restoration, management and enhancement / Cropland]

Birds:

No classification (B) 1*DPRT
Farmland (F) 1*DPRT
Upland (V) 5X
Woodland (W) 5X

Coastal (C) 5X
Wetlands/waterbodies

(WW) 5 X

[F:1] Whilst no evidence was found pertaining to how different types of fallow impact
farmland birds (i.e. fallow or set-aside), all fallow options have been found to benefit
farmland birds when compared to cropped fields (Buckingham et al. 1999; Poulsen et al.
1998; Aebischer et al. 2000; Henderson et al. 2000; Firbank et al. 2003; Roberts & Pullin
2007; see also Van Buskirk & Willi 2004 for a meta-analysis of 127 studies).

[F:**] Given that this action can impact several priority farmland species, across a broad
geographical area (arable/lowland regions in the UK), this action was deemed to have a
major impact on avian biodiversity.

[F:D] However, fallow fields can also be detrimental to farmland birds. For example,
Skylark nests encounter higher rates of predation in open areas, compared to fields sown
with cereals (Donald 2002).

[F:T] The duration over which a field is left fallow can impact benefit some species over
others: Finches and Buntings were found to be more abundant in the first year of fallow,
while Thrushes and the Grey Partridge prefer older fallow (Buckingham 1999). This
variability affords some capacity to manage the action for target species.

[F:P] The provision of fallow fields following stubble increases breeding densities,
reproductive output and winter population abundances, and tends to favour the widest
groups of farmland birds.
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Invertebrates:

Bumblebees 2**LT
Butterflies (Farmland) 1 **
Butterflies (Woodland) 5X
Moths 3*

Bumblebees: There are a small number of studies showing good evidence of significant
positive effects of fallow land on bumblebee abundance and species [2 **] on some fallow
land (equating to ETPW-257) and stubbles (similar to Arable01), but studies are localised
[L], and results were strongly dependent [T] on fallow type and duration (Kuussaari et al.
2011; Pywell et al. 2017). Sowing low rates or simple seed mixtures of robust species (e.qg.
ETPW-257) was associated with significant benefits of fallow land for bumblebees,
compared to conventional cereal crops. Naturally regenerated fallows (e.g. Arable02) were
most beneficial on light soils.

Butterflies (Farmland): There are multiple widespread studies [1] providing strong
evidence that rotational fallows (ETPW-257, Arable01, Arable 02) are associated with
arable butterfly species richness and abundance [**]. Greatest benefits on two-year
fallows, fallows undersown with uncompetitive grasses or legume-rich mixes (e.g. ETPW-
257), and naturally regenerated stubble or fallows (Arable01, Arable02) (Kuussaari et al.
2011; Toivonen et al. 2015, 2016; Pywell et al. 2017).

Butterflies (Woodland): It remains untested to what extent nearby arable fallows may be
used by butterflies associated with woodlands, but effects are likely to be negligible [5 X].
Moths: While there is no specific evidence for benefits of fallow land for moths, the strong
positive evidence for butterflies and bumblebees gives good reason for expert opinion to
infer a likely benefit [3], although the magnitude is uncertain and so was conservatively
assumed to be, at least, minor [*].

Bats: 3*

No specific evidence of benefits of extended stubble management exists for bat species,
but a possible benefit [3] is inferred from the likely benefit to invertebrate prey of bat
species. The strength of benefit is less certain, so we assume a minor benefit [*].

Mammals (excluding bats):

Mammals (Farmland) i
Mammals (Farmland, Priority) 1 **
Mammals (Woodland) 5 X
Mammals (Woodland, Priority) 5 X

Mammals (Farmland): Fallow, stubbles and ‘set-aside’ land are widely reported [1] to be
associated with increased abundance of [**], or usage by, generalist farmland mammals,
such as Rabbits and Roe Deer (Putnam 1986, Firbank 2003). Small mammals, such as
mice and voles, are more abundant in fallow or set-aside land in arable landscapes,
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compared to crops (Macdonald et al. 2007, Janova & Heroldova 2016), which is good
evidence of significant benefits for their major predators on farmland, i.e. the Red Fox.
Mammals (Farmland, Priority): There is strong evidence from multiple widespread
studies [1] that the priority Brown Hare is positively associated [**] with fallow land
compared to cropped land (an extensive review by Smith et al. 2005; see also Hof & Bright
2010).

Mammals (Woodland) and Mammals (Woodland, Priority): There is no specific
evidence that mammals in woodland habitats, including the priority Hazel Dormouse,
benefit from these options, and any effects are presumed to be negligible [5 X].

Plants:
Plants 1*
Plants (Rare arable) 1~

There are multiple studies providing good evidence [1] for fallow options providing some
benefits for plant richness and abundance on farmland [*], with most concentrating on the
rarer arable plants only [1 *]. Short rotation, one-year fallow (Arable02) benefits species
richness of arable annual species, whereas two-years or longer may benefit undesirable
and problematic grasses and arable weeds (Wilson 1992; Albrecht et al. 2016; Pywell et al.
2017). Arable01 is expected to provide similar benefits for plant species richness, including
for rare arable plants where these are present, due to the extended period of crop stubble
followed by a one-year of fallow (Walker et al. 2007).
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3.2.2 QEIA scoring results

Table 3. Count of scores across 313 QEIA actions for each species group. For groups with
multiple response variables scored, count is for the maximum main score.

Number of QEIA actions

Score

QEIA action scoring (max)

Butterflies
Moths
Bumblebees
Birds

Bats
Mammals
(terrestrial)

A. Main score for benefit, disbenefit or no

likely effect:
— 36| 22| 27| 49 18 | 37

0
Benefit, at least 1 empirical study showing result 2 12| 11| 32| 42| 14| 16| 18
Likely benefit, expert judgement / species ecology 3 136 | 154 | 129 | 106 | 154 | 123 | 121
5 5 5 7 7 7 7
No likely effect 5 119 | 71| 84|109 |138|146| 76
No evidence found X 5| 50| 36 0 0 3| 54
1-3

Likely benefit regardless of confidence 184 | 187 | 188 | 197 | 168 | 157 | 176

above

Likely disbenefit for one or more species in group 4 0OR 1-

(4 above is a likely disbenefit for most species) 3 with 'D' Lr| 20) 12 91} 27} 101 26

B. Likely size of effect if action scored as

beneficial:

-large likely effect size w%t-h3;* 55| 42| 66| 78| 57| 49| 58
- small likely effect size V\ﬁtﬁ* 79| 91| 78| 119|111 | 66| 75
C. Spatial targeting required for action to be Contains

effective T 3 1| 13|109| 20 1 3
D. Characteristics of evidence:

Evidence for population change / abundance Contains 3! ol ol 19! ol ol o
change over time P

Evidence from composite studies of multiple

actions Contains

- lower confidence attributing effect to specific 'C' 10 9 9| 22| 10 8 8
action

Evidence from regional or national studies Contains

(otherwise only from smaller scale studies) R 51 12| 4] 65| 11| 4 12
Total number QEIA actions scored 313 | 313 | 313 | 313 | 313 | 313 | 313
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Counts of evidence scores across QEIA actions per species group (Table 3) have been
grouped by four themes. Rows in theme A summarise the number of QEIA actions against
the main score attributed for benefit (with confidence relating to type of evidence used),
disbenefit or no likely effect on response variable scored, per species group. Where AES
effects on species grouped within a response variable are likely to differ, the main score
attributed is for most species covered by the response. Theme B summarises the scores
for whether any benefit of the QEIA action is likely to be large or small for the species
response being scored. Note effect size scoring was less commonly attributed to
responses scored 3 (likely benefit but best evidence found was expert judgement or
understanding of species ecology, no empirical studies), hence the totals for ** and * under
B may not sum to the total for likely benefit regardless of confidence.

The rows in Table 3 under themes C and D give counts of evidence scores across the 313
QEIA actions attributed for characteristics of the AES study that affect how directly the
evidence can be linked to species abundance indicator targets, or affect our confidence in
the score. For example, studies on a combination of several AES actions or management
types may provide strong empirical evidence for benefits for a particular species, without
quantifying the relative contribution of each AES action type. Scores from these composite
studies (‘C’) are attributed with lower confidence to individual QEIA actions. There is
evidence for some species groups that AES management efficacy varies depending on the
spatial context in which it is applied — for example, the farming system (arable vs grassland
vs mixed) or the landscape type. Scores of ‘T’ were attribute to capture information on
actions that needed to be spatially targeted in order to have an effect on the species
response that was scored (Table 2).
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Discussion — QEIA action scoring outcomes

The evidence base for efficacy of AES management varies substantially across taxa, both
in terms of the amount of published research and the methodologies used in research.
Birds were the taxon with the most published research linked to AES options or
management types. In addition, more AES evidence was found for individual bird species
responses, and for change in abundance over time (population change), than for the other
taxa considered here. More QEIA actions were scored as having been the focus of
regional-scale studies for birds than for other taxa (‘R’ in Table 3). Perhaps linked to the
regional scale of studies on birds, there were more composite studies on several AES
options or management types than for other taxa (‘C’ in Table 3), which reduced the
certainty with which scores for bird responses could be attributed to individual QEIA
actions. More actions were scored as needing spatial targeting to be effective in supporting
birds, than for other taxa. This may reflect differences in the quantity and detail of evidence
available rather than species requirements, but it may also reflect the scale of use of
landscape by species groups that differ in mobility. Many options will work better in different
contexts, e.g. in different farming systems. This is discussed in more detail in relation to
varying efficacy of CS options on birds in Section 2.4.3 below.

In contrast, the insect taxa scored (butterflies, moths, bumblebees) had a greater
proportion of action scores attributed that were based on expert judgement / understanding
of species ecology. Overall, more scores for the insect taxa were attributed with lower
confidence than for birds (Table 3, e.g. counts of score 3 vs. score 1). There were fewer
regional-scale and fewer composite studies of AES efficacy on insects, linked to the
amount of empirical evidence available as well as the likely smaller spatial scales over
which some insect taxa travel. Moth are the group with most species in the abundance
indicator (446, 37.9% of indicator species Table 1), yet fewer QEIA actions could be scored
with confidence (green or amber) for moths than for birds, butterflies, bumblebees or
plants. The shortage of empirical results for moth responses to AES options or
management types results in high uncertainty around how AES is likely to affect
abundance indicator species.

It is important to note that a significant source of uncertainty in the review process was the
lack of specificity or explanation of the QEIA actions, which often had an element of
ambiguity. Future programmes collecting such information would benefit from either more
explicit links to established management measures or description of what is meant beyond
a short title.

Despite the uncertainty, and differences in the amount and type of evidence across the
species groups, most of the 313 QEIA actions were scored as likely to be beneficial for one
or more of the species groups scored.
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3.3.1

3.3.2

Linking QEIA actions to ELMS (Countryside Stewardship
and Sustainable Farming Incentive) options

Approach

An existing (development stage) spreadsheet detailing the links between QEIA and AES
options (including Environmental Stewardship; Countryside Stewardship and Sustainable
Farming Incentive) was provided by Defra. QEIA option links to AES were reviewed and

edited where appropriate. AES options that were equivalent to existing AES codes were

added.

QEIA reports were scrutinised to ensure accurate reflection and aim of the actions were
matched with AES option descriptions and aims. AES option descriptions, aims and details
were scanned online to ensure links were sensible. A link strength was allocated to each
match based upon the following score 0 = no known link; 1 = tentative link (some attributes
or aims in common); 2 = moderate link (many attributes and aims in common); 3 = strong
link (direct match in attributes and aims). Table 4 has examples of QEIA and AES action
link strengths.

Table 4. Examples of link strength between QEIA and AES options

Link QEIA action AES option AES option
strength code description
Strong Plant and establish TE1 Planting Standard
appropriate species Hedgerow trees
of field boundary trees
Moderate Restore peatland vegetation UP3 Management of
moorland*
Weak Create areas of scrubby flower- GS1 Take small areas out
rich grassland of management

* An example where the AES option may cover much more than the QEIA action, and the
latter is not specific

Case Study examples

Arable_01: Extended stubble — unharvested crop stubble followed by a one-year
fallow

There are three possible matches for this QEIA with similar aims:

1) AB2 - Basic overwinter stubble - After the harvest there will be stubble until mid-
February.

2) AB6 - Enhanced overwinter stubble - After harvest, the stubble from the summer’s crop
will be left until the 31 July of the following year providing important seed and forage for
farmland birds during the autumn and winter.
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3) AB7 - Whole crop spring cereals and overwinter stubble - Establish a spring cereal crop
(not maize) and harvest as a whole crop. Leave the stubble until the following spring. The
stubble will provide a habitat throughout the autumn and winter, until the following spring

Match with AB6 but only with moderate confidence score. In the QEIA Arable_01 action the
crop is left unharvested vs harvested in AB6, and stubble is left for 1 year vs until 31 July
for AB6. While AB6 is the best match available, the differences reduce confidence.

ETPW-116: Provide a flower rich habitat for wild pollinators with a range of flowering
times and flowering structures

Two possible CS & SFI options:

1) AB1/ AHL1 Pollen and nectar flower mix — Management will ensure there is
sustained flowering throughout the spring and summer; with list of species which
need to be established

2) ABS8 - Flower-rich margins and plots - Once established, the margin/plot will flower
throughout the summer to provide an abundant supply of pollen and nectar. The
seed mix will contain a minimum of 4 grass species and 10 wildflower species. No
individual flower species will exceed 25% of the total wildflower species component
by weight.

All options match the QEIA action with strong confidence; QEIA action is general across
both permanent and rotational approaches to providing floral resources.

For this action, AB1 has been attributed. AB8 was linked to another QEIA action that was
more specific to flower-rich and species-rich margins, field corners and plots (ETPW-205c)
and is also considered within the summaries of CS scoring and uptake data.

QEIA action to ELMS option matching outcomes

Countryside Stewardship and Sustainable Farming Incentive (Pilot, 2023 and 2024) options
were each matched to a QEIA action. The information for SFI pilot was only available on
broad standards, these could not be used to link to specific QEIA actions to attribute
scores. SFI 2024 (also referred to as SFI extended offer) actions were matched to QEIA
actions but there are no available uptake data on these, so no further analysis was done
using those pairings. Environmental Stewardship options were also matched; they were
also not used in analysis but provided useful information when looking at gaps. Table 5
provides the number of QEIA actions, with a link strength, to CS and SFI 2023 options and
actions.
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Table 5. Number of QEIA actions with, no, weak, moderate or strong link to CS and SFI
2023 options.

QEIA to CS and SFI link Number of QEIA
strength action matches
No link 84
Weak link 15
Moderate link 22
Strong link 192
Total 313

Missing within this are 84 QEIA actions, e.g. Create agroforestry systems, precision
systems for fertiliser and pesticide application, which don’t link to CS or SFI 2023 options.
However, most of these QEIA actions do link to updated options within SFI 2024. Three
existing ES options also match to QEIA actions where CS and SFI do not, e.g. an option
specifically to collect and sow locally sourced grass and wildflower seed.

One high-scoring QEIA action did not match with any confidence to CS or SFI 2023
actions; “Adapt mowing or first grazing dates on improved or semi-improved grassland; use
mowing techniques to reduce mortality”. This was a high scoring QEIA action for
bumblebees, plants and birds. Whilst there are many AES grazing options which are
designed with the aim of providing diverse sward structure e.g. GS17 & GS15: Lenient
grazing supplement along with other options for haymaking, there do not appear to be any
specific options which detail the management of this QEIA action.

Some scored QEIA actions that did not match to current options in CS or SFI 2023 do
match to new actions in the SFI 2024 scheme, that at the time of this analysis was not yet
open for applications. Upcoming actions with SFI 2024, without comparable options in
current schemes, include two agroforestry actions (AGF1, AGF2) and four actions for
precision farming (PRF1, PRF2, PRF3, PRF4). Many of the other SFI 2024 actions are
similar to those in SFI 2023, or to ongoing CS options. SFI 2024 includes actions targeted
at priority habitats, priority species and heritage features. These will require endorsement
from a Natural England or Historic England advisor in the SFI 2024 application process, as
they are targeted. Further details of SFI 2024 see this link.
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3.4
the abundance indicator

3.4.1 CS and SFI 2023 scoring results

Likely effectiveness of CS and SFI for species groups in

Scores were attributed to QEIA actions (Section 2.2), which were then matched to CS and
SFI 2023 option codes (Section 2.3). Tables 6 and 7 give the counts of scores for 166 CS

and 21 SFI 2023 options, using the same scoring system as for QEIA actions in Table 3.

Table 6. Count of scores across 166 CS actions for each species group.

Number of CS options
(%]
Score a3 S =

Countryside Stewardship (CS) scoring (max) 2 2 % =

8l 2| 2| o Eg o

bt S e kel 1] E =l ¢

= o S = c | 8o B

oM = oM m m | =S& a
A. Main score for benefit, disbenefit or no
likely effect:

[CkaeiE e o< | | 15| 2 11| 29
Benefit, at least 1 empirical study showing result 2 5 3| 17| 40 14 6
Likely benefit, expert judgement / species ecology 3 72| 79| 65| 59| 82| 58| 70

1 1 1 2 0 5 1
No likely effect 5 63| 43| 52| 36| 76| 75| 45
No evidence found X 1| 20| 16 0 0 3| 15
Likely benefit regardless of confidence 1-3above | 101 | 102 | 97 | 128 | 90| 83| 105
Likely disbenefit for one or more species in group 4 0R 1-3
(4 above is a likely disbenefit for most species) with 'D’ 8| 10 41 62| 12 6 !
B. Likely size of effect if action scored as
beneficial:
-large likely effect size 1-3,with**| 26| 22| 33| 48| 32| 26| 38
- small likely effect size 1-3, with * 52| 54| 47| 80| 57| 39| 44
C. Characteristics of evidence:
Evidence for population change / abundance COf]tf?‘inS 4 0 ol 15 0 0 0
change over time P
Evidence from composite studies of multiple
actions Contains
- lower confidence attributing effect to specific 'C' 8 ! 6 6 4 6 6
action
Evidence from regional or national studies Contains
(otherwise only from smaller scale studies) 'R' S| 1 4l 40 5 3| 15
D. Sp:_;mal targeting required for action to be Corlltrlauns 0 0 5| 81| 15 0 1
effective T
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Table 7. Count of scores across 21 SFI 2023 actions for each species group.

Number of SF| actions

(]
o =
Sustainable Farming Incentive (SFI) scoring Score _@ 2 n .8
ma0 2 |3 23 .
S| E| 8| e2|eY E
= o S| | 8| 8o S
m = oM m| | =& a
A. Main score for benefit, disbenefit or no
likely effect:

[CaEviE e | < 7| s| o 4| s
Benefit, at least 1 empirical study showing result 2 2 1 2 1 2 2 2
Likely benefit, expert judgement / species ecology 3 8| 11 7 9| 14 9 5

0 0 0 0 0 0 0
No likely effect 5 4 2 2 2 4 5 6
No evidence found X 0 2 2 0 0 0 2
Likely benefit regardless of confidence 1-3above | 16 | 16 | 16 | 18 | 16 | 15| 12
Likely disbenefit for one or more species in group 4 0OR 1-3 0 0 0 9 > 0 0
(4 is a likely disbenefit for most species) with 'D'
B. Likely size of effect if action scored as
beneficial:
-large likely effect size 1-3, with ** 7 6 9 8 6 6 7
- small likely effect size 1-3, with * 5 4 3 9 8 5 1
C. Characteristics of evidence:
Evidence for population change / abundance Contains 0 0 0 4l 0 0 0
change over time P
Evidence from composite studies of multiple Contains
actions - lower confidence attributing effect to o 2 3 2 1 1 1 2
specific action
Evidence from regional or national studies Contains
(otherwise only from smaller scale studies) R 2 2 3 ° 1 2 2
D. Spatial targeting required for action to be Contains
effective T 0| O 2| 11| 1 o| O
Total number SFI actions scored 20| 20| 20| 20| 20| 20| 20

The majority of CS and SFI 2023 actions were likely to benefit the species groups reviewed

(Tables 6 and 7). Confidence in the scores attributed and the characteristics of empirical
studies on AES efficacy both varied across the species groups, following the same broad

patterns as for scores initially attributed to QEIA actions (Section 2.2.3 above).
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Priority CS and SFI 2023 options

Of the 187 CS and SFI 2023 options which matched to QEIA actions scored for benefit,
only 20 CS options were scored as no likely effect or no evidence found (scores of 5 or 6)
across all the species groups. These 20 CS options were mainly capital and supplementary
options that do not benefit biodiversity in themselves (e.g. FG5 Fencing supplement —
difficult sites or LV7 Livestock troughs) but are likely to be combined with main CS options
that do support biodiversity.

The high proportion of CS and SFI 2023 options scored as likely to benefit the species
groups is not surprising, given that conservation of biodiversity is a key objective of AES
schemes, and that many of the species groups on which AES management was focussed
have been included in the species abundance indicator. The 167 CS and SFI 2023 actions
that scored as beneficial for at least one species group were considered priority actions
and were used in work under Task B for this project.

Spatial targeting - variation in AES option efficacy across landscapes

AES effects on species groups may vary with landscape type and farming system. There
was insufficient evidence to attribute separate scores by landscape / farming type for the
main scoring exercise (Sections 3.2 and 3.4.1). However, the scoring summaries of bird
responses to AES showed a substantial number of QEIA actions and CS/SFI actions
require spatial targeting to be effective for birds (e.g. 109 of the 313 QEIA actions scored,
Table 3).

For birds, analysis of Breeding Bird Survey (Heywood et al. 2024) data has shown
responses to grouped AES options can differ for some species, depending on whether the
option is applied in an arable, grassland or mixed farming system (Ward and Siriwardena,
unpublished, following Baker et al. 2012). Tests led to a wide range of results for individual
species, with both positive and negative effects of an AES option group detected
depending on the background landscape in which the management was applied (Table 8).
The study involved running many statistical tests, so it is possible that several significant
results appeared by chance, and it is likely that some patterns reflect uncontrolled
landscape or land-use biases. However, the inclusive approach taken to the species
selected for the study means that any real effects of AES on species population growth
rates should have been detected. Thus, individual positive or negative results should not be
over-interpreted, but clear balances of effects in one or other direction for a given species
or option are unlikely to occur by chance and can be considered to indicate reliable
evidence for an overall benefit or disbenefit of the management involved.
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Table 8. Summary of significant responses of growth rate tests on individual bird species to
AES option types in three different landscapes (arable, mixed, pastoral) from 2002-2022
Ward and Siriwardena, unpublished).

_ _ Total Percentage of tests
Option CS option Landscape [number ignifi ignifi
category codes f Significant S|gr?|.f|cant S|gn|f'|cant
of tests positive  |negative
Arable 36 47 22 25
Stubble AB2, AB6
’ " |Mixed 36 61 50 11
management |AB7, OP1 X
Pastoral 34 56 38 18
Arable 36 58 31 28
Extended .
Xtende AB6 Mixed 36 61 33 28
stubbles
Pastoral 36 47 31 17
AB9, AB10, |Arable 42 50 10 40
W-Ild bird seed |AB13, Mixed 42 50 29 21
mix AB16,
GS3, op2 |Pastoral 40 60 35 25
Arable 13 46 15 31
Suppl t
foi‘;p ementaly| As12, oP3 |Mixed 13 69 23 46
Pastoral 13 15 0 15

The overall effectiveness of AES management was, in general, highly variable between
bird species that might conceivably benefit, and all option categories featured combinations
of positive and negative effects on individual species, although variable net effects (Table
8). Note also that this approach treats all species as equal; in reality, the importance of
individual options depends on the ecology, conservation status and distribution of individual
species, so a focus on, say, priority species might yield different results.

Fewer actions were identified as needing spatial targeting to be effective for the other taxa
scored (Sections 3.2.2 and 3.4.1). This may reflect a difference in the type and amount of
available evidence between the taxa. Most evidence was available for birds, and also more
actions were scored as having evidence of population change and studies conducted at
regional scales. The greater availability of evidence for birds makes identification of spatial
targeting more likely. Where spatial targeting is identified as necessary for an action, this
has sometimes been delivered through advice to land managers from specialist advisors,
for example working for Natural England or for conservation NGOs (Mills et al. 2021). SFI
schemes with uptake data available (SFI 2023 and precursors) did not include an element
of advice in their application process. However, the upcoming SFI 2024 scheme does
include tailored options that require input from an advisor.
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National patterns in CS option uptake

An ArcGIS Dashboard was created, combining spatial uptake patterns of CS options in
England with scores attributed to CS options (Sections 2.2-2.41), with a separate tab for
each of the seven species groups scored. Each of these tabs included two different panels
to visualise predominant scores and total of beneficial options summarised at National
Character Area and 10km OS grid level. Further information was displayed through click-on
pop-ups showing detailed scores for each area. The Dashboard is hosted in UKCEH’s
ArcGIS portal. Access to the dataset describing the location of all scheme options land
under management within the CS Agri-Environment Scheme was obtained from the Natural
England Open Data service at
(https://defra.maps.arcgis.com/home/item.htmi?id=ald134a1747040faa8709776ad8f22c4).

Dashboard link
https://www.arcgis.com/apps/dashboards/0a7636faf9d540a49d75b059dd7f7ffc

Map images below (Figures 2-9) show examples of the dashboard outputs. Please use the
link to dashboard to explore the patterns in more detail.

For each species group in Figures 2-9 below, the left dashboard panel shows predominant
benefit scores (scores 1=green, 2=amber and 3=yellow) attributed to CS option, at OSGB
10km and National Character Areas level. Grey pixels represent areas where data is not
available or no score predominance can be identified. The right-hand panel shows total
uptake of options scored as beneficial to the species group (OSGB 10km only). Separate
layers show predominant score and uptake of options applied to land parcels (measured in
hectares) vs. options applied to linear features (uptake measured in metres).

We were unable to include SFI uptake in the dashboard, as spatially referenced SFI uptake
data were not publicly available.
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Figure 4. Map of beneficial option scores (left) and uptake (right) for butterflies.
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Figure 5. Map of beneficial option scores (left) and uptake (right) for moths.
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Figure 6. Map of beneficial option scores (left) and uptake (right) for bumblebees.
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Figure 7. Map of beneficial option scores (left) and uptake (right) for bats.

The left panel of this dashboard shows predominant benefit scores (scores 1. 2 and 3) attributed to Countryside Survey options at OSGB 10km and National Character Areas level, for each species group. Grey pixels represent areas where data is not available or no score predominance can be identified. The right-hand panel shows total uptake of all Countryside Stewardship
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Figure 8. Map of beneficial option scores (left) and uptake (right) for other mammals.
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Figure 9. Map of beneficial option scores (left) and uptake (right) for plants.
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3.45

Total uptake of CS and SFI 2023 options by scoring categories

Total uptake data as of 1%t April 2024 were publicly available from Defra
(https://www.gov.uk/government/statistics/cs-es-and-sfi-option-uptake-data-2024, accessed June
2024). These uptake data were summarised per scoring category for the 167 priority CS and SFl
2023 options (Section 2.4.2), for each species group. Options with uptake measured in parcels
(ha) were summarised separately (Tables 9 & 10) from options applied to linear features (e.g.
hedgerow management) with uptake measured in kms (Tables 11 & 12).

For CS parcel options, uptake of options likely to be beneficial (scored 1-3, i.e. regardless of
evidence base) for birds (~2 million ha or 20,000 km?) was greater than for other taxa. As noted
in relation to the QEIA scoring summary (Section 2.2.4), bird conservation has been a focus of
AES option design for decades and the evidence base is also largest for birds, both of which may
have contributed to this. Within CS, uptake of options likely to be beneficial for butterflies, moths,
bumblebees and plants was also substantial (1.1 — 1.3 million ha or 11,000-13,000 km2),
although the benefit score varied across taxa. There was more uptake scored as 1 (clear
evidence of benefit from empirical evidence) for butterflies and plants than for moths or
bumblebees.

The lower uptake of beneficial options for bats and other mammals may reflect less focus on
mammals in the design of AES options, and less evidence on which to base a score as being
beneficial. Mammals make up <2% of species in the abundance indicator (Table 1).

Uptake of SFI 2023 parcel options likely to be beneficial varies less between the insect taxa than
CS uptake, due to the small number of scored SFI 2023 options (16 options with uptake data for
parcels). The national uptake data available for both schemes was for uptake as of April 2024.
SFI 2023 uptake is likely to have increased since April until the scheme closed for new applicants
in summer 2024, thus the SFI 2023 uptake here is likely to be an underestimate. SFI 2024 was
not open for applicants while Task A work was ongoing, this will increase overall SFI uptake,
showing the potentially critical role for this scheme in delivering for biodiversity.

We were only able to look at uptake for a single year of SFI actions due to the availability of
uptake data and the broad nature of SFI 2022 standards, which could not be linked to individual
QEIA actions to attribute scores. Due to this and to uncertainty in the extent to which SFI options
will have similar effects to their CS counterparts, it is critical to ensure that the effects of SFl on
biodiversity are monitored effectively, as SFI develops and uptake is likely to increase.
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Table 9. Total uptake of 105 priority CS actions applied to land parcels, per scoring category and species group.

CS option uptake (ha)

O
. . . )
Counltry3|de SFewardshlp option uptake per score Score (max) ® 3
— options applied to parcels (hectares) A 9 "
b= - E %)
g £ £ 8 2 E? | %
S [s} S = © S K
m p m m m = o o
Main score for benefit, disbenefit or no likely effect:
Benefit, at least 1 empirical study showing result 2 3,800 3,500 464,000, 653,200 73,000 133,000 8,800
Likely benefit, expert judgement / species ecology 3 738,293 835,393 362,593| 1,085,140 1,257,790 516,193 723,793
No likely effect 5 755,740, 192,250, 332,640 48,203 743,843| 1,058,740, 172,250
No evidence found X 700 563,490, 549,300 0 0 0] 532,900
Likely benefit regardless of confidence 1-3 above 1,269,393| 1,268,293( 1,142,093| 2,009,630 1,330,790 877,893] 1,313,683
Likely disbenefit for one or more species in group (4 is 4OR 1 1950000 196,000 40200, 468780 180,600 127,600 187,600
a likely disbenefit for most species) 1-3 with'D
Spatial targeting required for action to be effective T 0 Of 219,800| 1,538,630 249,100 0 8,200
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Table 10. Total uptake of 16 priority SFI 2023 actions applied to land parcels, per scoring category and species group.

SFI option uptake (ha)

Sustainable Farming Incentive (SFI) 2023 option g
uptake per score — Score (max) o L
. . (%} ()

options applied to parcels (ha) 2 2 %

= n re e "

2 < = L 12 £ =

S o > = © T T <

M = 0 m m = o o
A. Main score for benefit, disbenefit or no likely
effect:
Benefit, at least 1 empirical study showing result 2 3,400 0 174,700 500 10,700 1,600 3,400
Likely benefit, expert judgement / species ecology 3 709,400 887,500, 444,100( 461,700, 912,100( 717,300, 780,200
No likely effect 5 193,800 61,600 61,600( 430,000, 279,300] 287,500, 155,300
No evidence found X 0 132,200, 132,200 0 0 0 132,200
Likely benefit regardless of confidence 1-3 above | 1,008,300 1,008,300] 1,008,300 772,100 922,800 914,600, 914,600
le_ely dls_beneflt_for one or more species in group (4is |40OR '1-'3 with 0 0 ol 433,900 10,700 0 0
a likely disbenefit for most species) D
Spatial targeting required for action to be effective T 3,400 O 445,500 0 10,200 0 0
6 UK Centre for
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Table 11. Total uptake of 12 priority CS actions applied to linear features, per scoring category and species group.

CS linear option uptake (km)

Countryside Stewardship (CS) option uptake per 2
score Score (max) 3 a9
- options applied to linear features (kms) o 2 k%)

= [<5) ]

‘= = E %)

: £ £ 2 2 E? | §

= o S = © T T <

0 = 0 o8] m = o o
Main score for benefit, disbenefit or no likely effect:
Benefit, at least 1 empirical study showing result 2 69,300 69,300 6,534 0 2,600 69,300 71,900
Likely benefit, expert judgement / species ecology 3 1,789 4,389 4,389 67,593 77,564 4,389 0
No likely effect 5 64,877 3,877 3,877 3,877 64,936 3,877 5,666
No evidence found X 0 61,000 61,000 0 0 61,000 61,000
Likely benefit regardless of confidence 1-3 above 80,233 80,233 80,233 141,224 80,164 80,223 78,434
le_ely dls_beneflt_for one or more species in group (4is |40OR '1-'3 with 2.600 2.600 2.600 138623 2.600 0 0
a likely disbenefit for most species) D
Spatial targeting required for action to be effective T 0 0 0 77,564 2,600 0 0
6 UK Centre for
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Table 12. Total uptake of priority SFI 2023 actions applied to linear features, per scoring category and species group.

SFI option uptake (km)

Sustainable Farming Incentive (SFI) 2023 option §J<
uptake per score Score (max) 4 g
- options applied to linear features (kms) _6 3 c_<g

= [}

= n re) e 0

g 5 E 3 @ ED E

5 S S = © T <

m = m [oa) as] = o o
Main score for benefit, disbenefit or no likely effect:

0 0 55,200 55,200 0 0 0

Benefit, at least 1 empirical study showing result 2 55,200 55,200 0 0 0 55,200 55,200
Likely benefit, expert judgement / species ecology 3 32,200 32,200 32,200 32,200 87,400 32,200 0
No likely effect 5 0 0 0 0 0 0 32,200
No evidence found X 0 0 0 0 0 0 0
Likely benefit regardless of confidence 1-3 above 87,400 87,400 87,400 87,400 87,400 87,400 55,200
le_ely dls_beneflt_for one or more species in group (4is [4 OR .1_.3 with 0 0 0 55.200 0 0 0
a likely disbenefit for most species) D
Spatial targeting required for action to be effective T 0 0 0 55,200 0 0 0
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Task A conclusions

The ambition for widespread uptake of ELMS (SFI and CS) across 70% of farmland in
England makes it one of the major policy levers for the species abundance indicator
targets. The scoring of QEIA actions in Task A showed gaps in the empirical evidence base
for the effects of AES on biodiversity. Empirical evidence across a range of taxa was only
available for a few AES actions / options.

Evidence for specific ELMS options was sought largely through links to evidence previously
collated for the QEIA project, which was time-efficient. However, this approach introduced
additional uncertainty by filtering the evidence for well-defined management prescriptions
through sometimes vague and unclear named actions in QEIA.

The majority of actions in QEIA, and options within CS or SFI 2023, were scored as likely
to be beneficial. However, for all taxa scored, more of the actions and options scored as
beneficial were in a category with low confidence (3, score based on expert judgement /
species ecology) than in a high confidence category (1, score based on empirical
evidence). Birds had the most AES actions / options with category 1 scores for QEIA, CS
and SFI 2023.

Only one high-scoring QEIA action, which related to adapting mowing and first grazing
dates to reduce mortality of biodiversity taxa, was found not to link to any current ELMS
options (CS or any SFI scheme). This QEIA action did link to a former ES option. This is a
minor gap in the option coverage of the current ELMS schemes. Other potential gaps in the
coverage of the current ELMS options as assessed here, are likely to be met by the SFI
2024 scheme that was not open to applicants at the time of this analysis.

The species abundance indicator contains many Lepidoptera (moth and butterfly) species
(41% of the total species, Table 1). Given their dominance, the lack of empirical evidence
for AES effects on moths is particularly important. Of the 187 QEIA actions scored as likely
to benefit moths, 154 of the scores had low confidence (score based on expert judgement /
species ecology).

The abundance indicator fundamentally considers change in species abundance, but much
of the empirical evidence does not inform about this specific parameter in species ecology,
especially at the national or landscape scale. In general, there was less evidence for AES
effects on individual species than for community response variables (e.g. total abundance
or species richness of a taxon), in particular for moths and plants. Species-specific
evidence is considered in more detail in Task B of this project. However, despite the
paucity of empirical evidence there may not necessarily be knowledge gaps in all cases,
because AES management approaches are often informed by expert knowledge and
species ecology has been taken into account. The rapid nature of this review has limited
the extent to which wider expert judgement could be considered, particularly in respect of
the likely value of management at large scales and the interaction of multiple, potentially
conflicting measures. Such consultation would be an important part of a comprehensive
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review of scheme coverage of target taxa. Given the difference in the breadth of SFI 2024
actions compared to previous SFI schemes, a future review of SFI 2024 actions in relation
to abundance of indicator species could be useful, and should include wider expert
consultation.

There is a clear need for ongoing monitoring of AES, with feedback into option design, in
particular as option details for future SFI are still being developed. Monitoring and
evaluation of AES should focus on the taxa that dominate the species abundance indicator
(e.g. moths, birds, plants), if the role of AES in contributing to these targets is to be better
understood.

Established schemes such as CS were not designed to benefit all species that feature in
the abundance indicator targets. The scoring results indicate CS is likely to benefit the
indicator taxa considered here, but with low confidence in much of the scoring. Significant
additional actions that could be added to ELMS have not been found, further research
might usefully be conducted to identify interventions for less well-known taxa.
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Task B — Assess priority ELMS actions for likely
effect on species in abundance indicator

Introduction
Context and objectives

The objective for Task B was to score the ELMS priority actions for likely effects on
changes in the abundance of individual species in the indicator, using available evidence.
Priority ELMS actions in this context were thel46 CS (Countryside Stewardship) and 20
SFI 2023 (Sustainable Farming Incentive) actions that were linked to QEIA actions scored
during Task A, as likely to benefit one or more taxa (Section 2.4.2).

Broad approach

Scoring the likely responses of the abundance indicator species to the priority ELMS
actions focussed on species responses in Task B, in contrast to Task A which included
community responses for species groups (e.g. species richness of butterflies). A simplified
version of the Task A scoring system was used in Task B, which captured the likely
response of a species to the action, and the certainty associated with the response scores.
Where no published evidence was available for a particular species and priority ELMS
action, no score was attributed for Task B. This differs to Task A, where project team
expert judgement was used to attribute likely scores to all actions for each species group if
no evidence was found.

Methods

Scoring system

Scores were attributed for each priority action to capture the likely effect of the action on
species abundance (first scores of 1-6), and the associated confidence in the first score
(second score of 1-3, details in Table 10). Species scores were based on the available
evidence, and where no evidence was available, the species was not scored for that action.
Expert opinion was included where this was published and available (e.g. species
factsheets for CS options).
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Table 10. Main scoring codes for species evidence review

Main score Confidence score

High confidence

Medium confidence

Low confidence / uncertain
High confidence

Medium confidence

Low confidence / uncertain
High confidence

Medium confidence

Low confidence / uncertain
High confidence

Medium confidence

Low confidence / uncertain
High confidence

Medium confidence

Low confidence / uncertain
High confidence

Medium confidence

Low confidence / uncertain

1 Major benefit

2 Minor benefit

3 Minor disbenefit

4 Major disbenefit

5 No likely effect on this species

Mixed effects on this species, no
clear consensus

WIN P W NP WINEPEWNRFPWNPRFPWNE

Available evidence for species response scores

The evidence available to support attribution of scores for species-level effects of AES
actions varied across the species groups reviewed.

For butterflies, the evidence reviewed in order to attribute scores included over 25 peer-
reviewed published studies (e.g. Feber et al. 1996; Curtis et al. 2015; Kolkman et al. 2022),
a Butterfly Conservation (BC) report on Landscape-scale conservation for butterflies and
moths (Ellis et al. 2012), a recent Conservation Evidence report (Bladon et al. 2023),
priority species and regional butterfly factsheets produced by BC (e.g. https://butterfly-
conservation.org/our-work/species-and-habitat-factsheets/butterfly-factsheets) and
Countryside Stewardship Prescription Sets as part of the Farmland Butterfly and Moth
Initiative (FBMI) also produced by BC (https://butterfly-conservation.org/our-
work/conservation-projects/england/the-farmland-butterfly-and-moth-initiative).

Scores for moth species were attributed using a handful of published papers where data
was provided for a limited number of species in some of the supporting documentation (e.g.
Merkcx et al. 2012; Froidevaux et al. 2019). In addition, a few BC priority species
factsheets provided information on habitat management for a very small number of moth
species that could be linked to actions: the species abundance indicator contains very few
of these species as they are rare and often lack standardised long-term abundance data.
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For bumblebees, the evidence for scoring was sourced from the published literature,
including 23 peer-reviewed studies and technical reports (e.g. Carvell et al. 2004, 2007,
2011; Pywell et al. 2005; Redhead et al. 2016). Species-level evidence was generally
scarce, as bumblebees are often treated as composite groups in the literature, but scores
could be derived for almost all species.

The species-level evidence for mammals (excluding bats) was also very sparse, and no
evidence was found for one species: the non-native invasive Fallow Deer. The best-
evidenced species among the 14 peer-reviewed studies were focused on species of
conservation concern, specifically the Hazel Dormouse (Trout et al. 2012; Scopes et al.
2024) and Brown Hare (e.g. Smith et al. 2004, 2005; Zellweger-Fischer et al. 2011).

There was very little species-level evidence for bats available for review under Task B.
Scores were based on evidence from five published studies, and two species factsheets
from the Bat Conservation Trust (BCT). The factsheets provided information on likely
beneficial CS options for Greater and Lesser Horseshoe bats. BCT also completed a brief
expert opinion-based review of the assessments. The evidence presented in this main
report focuses on published evidence for bats, as for the other taxa. Scores from the BCT
expert opinion-based review are in Appendix 1, for comparison to the evidence-based
scores for bat species.

Scoring for birds was based on extensive published literature, including 48 peer-reviewed
papers and two technical reports. Many of these studies focused on CS and SFI options
that target farmland birds, and often considered more than one management option at a
time (i.e., composite studies). Given the quantity and quality of this evidence base,
additional evidence from other sources (non-peer-reviewed factsheets or websites) was not
investigated.

A large amount of evidence was available for vascular plants, reflecting the very large
number of species, habitats, actions and corresponding botanical studies. In addition to
over 70 peer-reviewed studies, other available evidence for scoring was taken from the
online documentation for Countryside Stewardship grants where these list native plant
species in prescribed seed mixes, planting or species removal (e.g.
https://www.gov.uk/countryside-stewardship-grants/nectar-flower-mix-ab1). However, no
species-level evidence was found for 21% of the plant species.

4.2.3 Scoring summary tables

Summary tables of the scores that had been attributed to the species in each group are in
Section 3.3 (Table 11-18). Note that options may be counted more than once in the Task B
summary table for those options where multiple species were scored. For example, the
confidence scores are summarised as number of actions scored as either high vs medium
vs low for at least one species. If multiple species are scored with differing levels of
confidence for any given option, the option will be counted in more than one confidence
category (row) in the summary table.
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Butterflies

CS and SFI 2023 species scoring results

Table 11. Counts of options per scoring category for butterfly species, for CS and SFI 2023

options.

BUTTERFLIES - 55 species in abundance
indicator

Number of Countryside
Stewardship options
(out of 146)

Number of Sustainable
Farming Incentive
actions (out of 20)

No species level evidence (no score attributed

for any species) — T4
Scored beneficial for at least 1 species 40 6
Major benefit for at least 1 species 40 6
- major benefit for 1-2 species 16 2
- major benefit for 3-5 species 9 1
- major benefit for 6-10 species 7 2
- major benefit for 11-57 species 8 1
Minor benefit for at least 1 species 7 3
- minor benefit for 1-2 species 7 2
- minor benefit for 3-5 species 0 1
- minor benefit for 6-10 species 0 0
- minor benefit for 11-57 species 0 0
Scored disbenefit for at least 1 species 5 1
Major disbenefit 0 0
Minor disbenefit 5 1
Confidence in the main scores attributed
- high confidence for at least 1 species 12 3
- medium confidence for at least 1 species 21 2
- low confidence for at least 1 species 37 6
Scored as no likely effect for at least 1 species 0 0
Scored as mixed effects / no consensus for at 5 0

least 1 species

Species-level evidence for butterflies was not found for the majority of CS or SFI 2023
priority actions (Table 11), but more evidence was available for butterflies than for the other
insect taxa (moths or bumblebees). Scores were attributed for at least one action for 45
butterfly species, out of 55 in the abundance indicator.
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More than half of the butterfly species for which evidence of AES effects were found are
priority species, and due to their specific habitat requirements require spatial targeting to
achieve benefits from the suitable AES management options. This reflects the bias of
evidence towards priority species that are generally rarer, have specialised habitat
requirements and exhibit limited geographical distributions in the UK. They have been
disproportionately studied in order to implement appropriate conservation management to
mitigate and reverse declines in their populations. Where studies have focused on more
generalised AES management it is rare that specific options are tested or that individual
species are assessed. This is particularly the case with regards to population abundance
where few species have high enough abundances to assess changes in the limited time of
most academic studies and thus most evidence is limited to a small number of highly
abundant species e.g. Maniola jurtina.

Only six actions were scored as likely to disbenefit one or more butterfly species. This
largely reflects the type of studies/evidence that predominates the literature: many, such as
the priority species fact sheets, focus entirely on a single species and the management
options that will positively affect it. However, it is clear that some species must show
disbenefits of those options that conflict with the suitable options, for example species that
require short sward heights and areas of bare ground versus those that require longer
sward heights, scrub and reduced grazing.

Moths

All of the moth species scored using priority species factsheets have restricted
distributions, these actions would need to be spatially targeted to be effective. Spatial
targeting was scored for all species groups in Task A.

Little evidence of AES efficacy was found for moths at the level of individual species. Only
40 (out of 446) indicator moth species were scored for one or more actions. Most (131 of
the 145) of the CS actions could not be scored for any moth species. Confidence in those
scores that could be attributed for moth species was generally low, with most scores in the
low confidence category for both CS and SFI actions.

Actions scored as beneficial for more than one moth species related to woodland
improvement, scrub control and reduced grazing intensity. No actions were scored as likely
to disbenefit one or more moth species. This probably reflects the small evidence base for
AES effects on moths and that in the few studies available, generally only positive effects
are highlighted at species level.
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Table 12. Counts of options per scoring category for moth species, for CS and SFI 2023 options.

MOTHS - 446 species in abundance
indicator

Number of Countryside
Stewardship options
(out of 146)

Number of Sustainable
Farming Incentive
actions (out of 20)

No species level evidence (no score attributed

. 131 18
for any species)
Scored beneficial for at least 1 species 15 2
Major benefit for at least 1 species 15 2
- major benefit for 1-2 species 11 2
- major benefit for 3-10 species 3 0
- major benefit for 11-100 species 1 0
- major benefit for 101-446 species 0 0
Minor benefit for at least 1 species 0 0
- minor benefit for 1-2 species 0 0
- minor benefit for 3-10 species 0 0
- minor benefit for 11-100 species 0 0
- minor benefit for 101-446 species 0 0
Scored disbenefit for at least 1 species 0 0
Confidence in the main scores attributed
- high confidence for at least 1 species 1 0
- medium confidence for at least 1 species 4 0
- low confidence for at least 1 species 15 2
Scored as no likely effect for at least 1 species 0 0
Scored as mixed effects / no consensus for at 0 0
least 1 species
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433 Bumblebees

Table 13. Counts of options per scoring category for bumblebee species, for CS and SFI 2023

options.

BUMBLEBEES - 11 species in abundance
indicator

Number of Countryside
Stewardship options
(out of 146)

Number of Sustainable
Farming Incentive
actions (out of 20)

No species level evidence (no score attributed
for any species)

136

=
S

Scored beneficial for at least 1 species

Major benefit for at least 1 species
- major benefit for 1-2 species
- major benefit for 3-5 species
- major benefit for 6-8 species
- major benefit for 9-11 species

Minor benefit for at least 1 species
- minor benefit for 1-2 species
- minor benefit for 3-5 species
- minor benefit for 6-8 species
- minor benefit for 9-11 species

AP P NP OIS P P P B
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Scored disbenefit for at least 1 species

o

o

Confidence in the main scores attributed
- high confidence for at least 1 species

- medium confidence for at least 1 species
- low confidence for at least 1 species

Scored as no likely effect for at least 1 species

Scored as mixed effects / no consensus for at
least 1 species

Many (150) of the CS and SFI 2023 actions could not be scored for bumblebees.
Confidence in scores that could be attributed for bumblebee species was moderate, with
similar numbers of priority actions scored as high or medium confidence (9-12), but slightly
more as low confidence (14), for at least one species.

Actions scored as beneficial for bumblebee species related to provision of floral resources
(e.g. flower-rich margins and plots) and management and restoration of species-rich
grassland. No actions were scored as likely to disbenefit bumblebee species. Seven
actions were scored as likely to have no effect on bumblebee species, these included
arable options such as whole crop cereals.
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4.3.4 Mammals (excluding bats)

Table 14. Counts of actions per scoring category for mammal species (excluding bats), for CS and
SFI 2023 options.

MAMMALS - 6 species in abundance Number of CountrysideNumber of Sustainable
indicator Stewardship options Far_mlng Incentive
(out of 146) actions (out of 20)

No species level evidence (no score attributed

for any species) T -

Scored beneficial for at least 1 species 20 4

Major benefit for at least 1 species 12 2
- major benefit for 1-2 species 11 2
- major benefit for 3-4 species 1 0
- major benefit for 5-6 species 0 0

Minor benefit for at least 1 species 9 2
- minor benefit for 1-2 species 9 2
- minor benefit for 3-4 species 0 0
- minor benefit for 5-6 species 0 0

Scored disbenefit for at least 1 species 2 0

Major disbenefit 2 0
- major disbenefit for 1 species 2 0
- major disbenefit for 2 or more species 0 0

Minor disbenefit 0 0

Confidence in the main scores attributed

- high confidence for at least 1 species 1

- medium confidence for at least 1 species 16

- low confidence for at least 1 species 8

Scored as no likely effect for at least 1 species 0 0

Scored as mixed effects / no consensus for at 0 0

least 1 species

Evidence scores were attributed for at least one mammal species for relatively few of the
priority actions (20 CS actions and 4 SFI 2023). Confidence in those scores that could be
attributed for mammal species was moderate to low overall, with more priority actions
scored as medium confidence than either of the other two categories, but a substantial
number of low confidence scores also attributed.
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Actions scored as beneficial for mammal species in the abundance indicator included
woodland and hedgerow management, and some sown arable options. Two actions were
scored as likely to disbenefit at least one mammal species.

Bats

Table 15. Counts of actions per scoring category for bat species, for CS and SFI 2023 options.

BATS - 10 species in abundance
indicator

Number of
Countryside
Stewardship options
(out of 145)

Number of
Sustainable Farming
Incentive actions (out
of 20)

No species level evidence (no score

attributed for any species) 121 15
Scored beneficial for at least 1 species 22 4
Major benefit for at least 1 species 1 0
- major benefit for 1-2 species 1 0
- major benefit for 3-5 species 0 0
- major benefit for 6-10 species 0 0
Minor benefit for at least 1 species 21 4
- minor benefit for 1-2 species 19 3
- minor benefit for 3-5 species 2 1
- minor benefit for 6-10 species 0 0
Scored disbenefit for at least 1 species 0 0
Confidence in the main scores attributed
- high confidence for at least 1 species 2 0
- medium confidence for at least 1 species 5 4
- low confidence for at least 1 species 16 0
Scor_ed as no likely effect for at least 1 11 5
species
Scored as mixed effects / no consensus for 0 0

at least 1 species

Few of the CS and SFI 2023 actions had evidence scores attributed for at least one bat
species. Most of the actions scored as beneficial for one or more bat species were scored
as having minor rather than major benefit, and thus may have limited effects on bat
population growth, which may be driven more by other factors. Confidence in scores that
could be attributed for bat species was mostly low; there was only high confidence for two

CS options, and for no SFI options.
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4.3.6

Actions scored as beneficial for bat species in the abundance indicator included hedgerow
and tree-related options, grassland managements, and nectar/flower sown mixes. No
actions were scored as likely to disbenefit bat species. This may be linked to the small
amount of published evidence available for bat species responses to AES.

Birds

Table 16. Counts of actions per scoring category for bird species, for CS and SFI 2023 options.

BIRDS - 168 species in abundance
indicator

Number of Countryside
Stewardship options
(out of 146)

Number of Sustainable
Farming Incentive
actions (out of 20)

No species level evidence (no score attributed

least 1 species

for any species) 15 3
Scored beneficial for at least 1 species 129 17
- benefit for 1-2 species 7
- benefit for 3-5 species 12
- benefit for 6-10 species 34
- benefit for 11-20 species 55 11
- benefit for 21-30 species 21 3
- benefit for 31+ species 0 0
Scored disbenefit for at least 1 species 39 8
- disbenefit for 1-2 species 35 7
- disbenefit for 3-5 species 4 1
- disbenefit for 6+ species 0 0
Confidence in the main scores attributed
- high confidence for at least 1 species 34 9
- medium confidence for at least 1 species 83 13
- low confidence for at least 1 species 129 17
Scored as no likely effect for at least 1 species 40 9
Scored as mixed effects / no consensus for at 29 9

Evidence was found for 52 bird species during initial scoping. There was no evidence for
the remaining 116 bird species on the abundance indicator. Species with the most
evidence were farmland specialists, birds that are targets for CS and SFI options, including
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Skylark (Alauda arvensis, 24 studies), Yellowhammer (Emberiza citrinella, 19), Reed
Bunting (Emberiza schoeniclus, 15) and Linnet (Linaria cannabina, 14).

Most priority actions were scored for at least one bird species. Only 15 of the priority CS
actions and three of the SFI actions did not have an evidence score attributed for any bird
species. Just under a third of actions were scored as likely to disbenefit at least one bird
species. There is more species-specific evidence for birds than for other groups, including
more species-level evidence of disbenefits.

Despite the larger evidence base, scores attributed to birds were more frequently classed
as low confidence, than medium or high confidence. In some instances, published
evidence was for general management of a group of options (e.g. arable margins) such
that the effects of individual options on birds could not be teased apart. In these cases,
confidence was lower in attributing the results to specific CS or SFI actions.

Table 17. Major benefits and disbenefits for birds, scored with high confidence, with management
actions grouped by habitat feature.

Total Major benefit Major disbenefit
Number |number of |with high % with high %

Habitat group of actions | scores confidence (11) |of scores |confidence (41) |of scores

Coastal 7 364 2 0.55 0 0
Pond 8 416 0 0 0 0
Crop cover 2 104 0 0 0 0
Food (Invertebrates) 15 780 12 1.54 1 0.13
Food (Seed) 8 416 14 3.37 0 0
Skylark 1 52 0 0 0 0
Stubble 4 208 8 3.85 0 0
Margins 5 260 7 2.69 5 1.92
Hedgerow 9 468 3 0.64 1 0.21
Grassland 24 1248 12 0.96 0 0
Grassland Wet 13 676 6 0.89 0 0
Lapwing 52 0 0 0 0
Upland 312 0 0 0 0
Heathland 156 0 0 0 0
Woodland 16 832 6 0.72 0 0
Tree 14 728 0 0 0 0
General environment 6 312 0 0 0 0
Other 24 1248 1 0.08 0 0

With a greater evidence base for birds, more detailed summaries regarding habitat features

that are most beneficial for species could be generated. Management actions (CS and SFI,
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combined) were first grouped by habitat feature (Table 17), and the total number of scores
within each feature were calculated (i.e. number of actions multiplied by the 52 species that
were scored). Of these scores the number (and percentage of the total number of scores)
which were assigned as a major benefit with high confidence (1,1) or a major disbenefit
with high confidence (4,1) were determined. Overall, management actions pertaining to
features in arable habitats were most frequently studied and have had the greatest benefit
to birds, including: the provision of bird seed for granivorous species (14 scores were ‘1,1’
3.37 % of the total scores for the habitat feature), stubble retention (8 scores, 3.85 %) and
the management of field margins (7 scores, 2.69 %). Conversely, actions pertaining to field
margins were also found to have had the greatest disbenefits for bird species, with five
instances (1.92 % of the total) scored as ‘4,1’ (Table 17).

Plants

Most (165 of 209) of the indicator plant species were scored for at least one CS or SFI
2023 action (Table 18 below). Around half of the CS and SFI 2023 actions had evidence
scores attributed for at least one plant species. Confidence in scores that could be
attributed for plant species was moderate, with more priority actions scored as high or
medium confidence for at least one species compared to a smaller number scored as low
confidence.

Actions scored as beneficial for plant species in the abundance indicator included grass
buffer strips and flower margins / patches, arable reversion to grassland, woodland
management and restoration, and grassland management. Twenty actions were scored as
likely to disbenefit at least one plant species. These were mainly habitat management
actions that by their nature would disbenefit a species from another habitat — for example a
scrub clearance action would inevitably reduce blackthorn (Prunus spinosa) abundance.
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Table 18. Counts of actions per scoring category for plant species, for CS and SFI 2023 options.

PLANTS - 209 species in abundance Number of.Coun.tryside Numper of Sus?ainable
ndicator Stewardship options Far.mlng Incentive
(out of 146) actions (out of 20)
No species I_evel evidence (no score attributed 74 6
for any species)
Scored beneficial for at least 1 species 68 14
Major benefit for at least 1 species 66 11
- major benefit for 1-10 species 54 9
- major benefit for 11-20 species 12 2
- major benefit for 21-50 species 0 0
- major benefit for 51-209 species 0 0
Minor benefit for at least 1 species 54 10
- minor benefit for 1-10 species 27 6
- minor benefit for 11-20 species 8 0
- minor benefit for 21-50 species 19 4
- minor benefit for 51-209 species 0 0
Scored disbenefit for at least 1 species 18 2
Major disbenefit 16
Minor disbenefit 8 0
Confidence in the main scores attributed
- high confidence for at least 1 species 44 11
- medium confidence for at least 1 species 61 9
- low confidence for at least 1 species 11 3
Scored as no likely effect for at least 1 species 45 7
Scored as mixed effects / no consensus for at 10 3
least 1 species
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Conclusions

Across the seven species groups scored, the available evidence for efficacy of priority SFI
and CS actions at species level was relatively sparse. More than half (580 out of 905) of
the abundance indicator species did not have scores attributed for any action. This was
due to a combination of lack of evidence, and AES management not being relevant for alll
species considered.

This should not be interpreted as meaning SFI 2023 and CS actions are unlikely to benefit
abundance indicator species. In general, there is a gap between evidence of a general
benefit to a species, or expert opinion to that effect, and evidence of specific relationship
between management implementation and an abundance response. Task A scoring
showed that when expert opinion is included, the majority of actions were scored as likely
to be beneficial for one or more species in each group, or for community responses. This is
also reflected in the specific expert-opinion-based review of the bat species scores that
was conducted by the Bat Conservation Trust (Appendix 2 in Section 8.2 below).

The lack of available species-level evidence of CS and SFI action effects on many
abundance indicator species may be a risk to delivery of the indicator targets, given that
ELMS is a major conservation lever. Monitoring of ELMS is discussed in Section 5 below.
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Task C — Assess the coverage of broader
biodiversity targets by the ELMS priority actions

Introduction
Context and objective

The objective for Task C was to assess the coverage of broader biodiversity targets by the
ELMS priority actions. The UK's Environmental Targets (Biodiversity) (England)
Regulations 2022 include a legally binding wildlife-rich habitat restoration or creation target,
and woodland and trees outside woodland cover target. Both these targets do not have a
formal monitoring or reporting structure in place at the time of this project (Gov.UK? 2024).
Here, we have developed a data collation process which is not an official method, to
combine data sources for reporting progress to these targets. It must be noted that this
methodology can only provide a rough estimate of the contribution of AES to meeting the
targets. A more structured approach will be possible once an official reporting and
monitoring structure is developed.

The wildlife-rich habitat restoration or creation target

The wildlife-rich habitat restoration or creation target aims to restore or create more than
500,000 hectares of a range of wildlife-rich habitats outside of protected sites by 2042. With
an interim target to restore or create 140,000 hectares of a range of wildlife-rich habitats
outside protected sites by 2028. Within this target ELMS actions are specifically mentioned
as forming one component of habitat creation, along with other mechanisms of creation
and restoration, such as Biodiversity Net Gain. Hall et al (2024) provide a detailed list of
habitats included within this target. Agri-environment schemes or government grants are
mentioned as counting towards the target because they are ‘reasonably expected to lead’
to the creation or restoration of wildlife-rich habitat that is of sufficient quality for the
purpose of measuring progress towards the target (Hall et al 2024).

Broad approach

ELMS actions (from CS and SFI), where the principle objective was for habitat creation
were matched to the habitats listed in the wildlife-rich habitat definitions and descriptions
document (Hall et al 2024) (See appendix Table A8.3). Wildlife-rich habitats listed in the
document, but not considered part of AES, were excluded e.g. 36 marine habitats (e.g. sub
littoral zone, seagrass beds, gravel beds, intertidal boulder communities). While we report
on uptake of current ELMS actions to create habitat that may contribute to this target, we
cannot report on the likelihood of the target being met given the unknown effects of the
other mechanisms considered in delivery of the target, e.g. Biodiversity net gain, grassroots
rewilding projects etc and the absence of an official comprehensive monitoring and
reporting approach for this target.
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Improving the condition or quality of existing habitats is not included in the wildlife-rich
habitat target requirements. ELMS management and maintenance actions that are
specifically designed to improve habitat condition or prevent degradation of existing wildlife-
rich habitats have therefore been excluded. However, features of some ELMS actions are
agreement-specific in terms of the mechanism of delivery of either creating a new habitat or
the improvement of an existing habitat. For example, when considering the restoration of
upland moorland, both creation of a new habitat and the improved condition of an existing
habitat may occur simultaneously within a habitat mosaic often on the same land parcel.
Land management practices are similar to achieve both creation and restoration outcomes.
Such options have not been included when considering the habitat target here, as accurate
accounting of the areas is difficult. It does mean for some specific habitats (e.g. where a
wildlife rich habitat occurs as a mosaic) AES may appear to have less contribution towards
increasing the cover of such habitats in our summaries, than for other more spatially
distinct habitat types.

Many options popular in AES that arise from environmentally friendly/regenerative
practices, e.g. multi-species leys, overwinter stubble and those adopted to support an
integrated pest management approach, are also not included in the metric as they do not
appear within the wildlife-rich habitats in the target documentation. However, they are
recognised as being important for biodiversity and other environmental policies.

In certain contexts, creation of wildlife-rich habitats will be to the detriment of other
biodiverse and priority habitats, or be detrimental to archaeological or historical features,
i.e. scrub creation. AES options do exist for scrub removal which may count against the
habitat target, e.g. SB1; but it must be recognised that a balance is necessary between
different priorities. Creation of successional areas and scrub has been included in
calculations here for wildlife-rich habitats as this particular option is specifically designed to
deliver for biodiversity and is not allowed to be implemented on other priority habitats.

Publicly available ELMS uptake data (Gov.UK"2024) (as of 1%t April 2024) for CS and SFl
were used for relevant options with area uptake reported in hectares (ha). Hedgerow
uptake was converted to hectares from metres (assumption of hedge width 1.5m). This
dataset contains all ELMS options valid and under agreement at this time. Historical uptake
data in the same format are not publicly available and therefore a comparison for those
wildlife-rich habitat creation options pre and post 2023 legislation has not been possible.
The resulting figure may therefore be an overestimate of the contribution of AES to the
target as some habitat will have been in place before 2023 (although the quality of this
habitat and if it reached wildlife-rich status is unknown). Comprehensive mapping and
monitoring of these habitats is required to gain more accurate figures, plans are being
developed by Natural England and Defra to address this.

Options that may contribute towards the target but are without an area coverage within the
uptake data are not considered here (e.g. Pond management (less than 100 square
metres) WN5), as payment is made per item and therefore not recorded as an area
payment. In terms of area coverage these ponds and water bodies are likely to be small in
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comparison of whole land parcels. However, within 1500 CS agreements there are
currently 4300 ponds under construction with a capital works grant. These ponds and other
water bodies also reported as units will contribute towards total area of wildlife rich habitats
in the future; other methods of recording their actual size contribution will need to be
devised to include them appropriately when calculating final areas in 2042.

Results — Wildlife-rich habitat target

Table 19 outlines the total uptake in hectares for the wildlife rich habitats that are to be
created through ELMS (SFI 2023 and CS) actions and would be reasonably assumed to
contribute towards the target. Woodland and arable margin habitats make up the highest
proportion of habitats supported by agri-environment scheme creation. Table A8.3 has
breakdown of which AES actions have been attributed to each wildlife-rich habitat.

Table 19. Area of ELMS (CS and SFI 2023) options that are designed to create wildlife-rich
habitats (uptake data taken in July 2024). This table excludes existing ES creation options
which would fall outside the time frame for contribution towards the target.* hedgerow data
are converted from meters to hectares based on average hedgerow width of 1.5m.

Wildlife rich habitat Scheme Uptake (ha)
Arable field margins Cs 132400
SFI 23 86000

Broadleaved, Mixed and Yew Woodland CS 145900
Coastal and floodplain grazing marsh Cs 700
Coastal Saltmarsh and saline reedbeds CSs 10
Grassland Cs 2400
Hedgerows * CSs 975
Lowland fens CS 400
Lowland heathland Cs 100
Neutral grassland — peat CS 40
Standing open waters Cs 90
Traditional orchards CS 200
Wood-pasture and parkland Cs 2900
Total 372115
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Table 20. Wildlife-rich habitats and SFI 2024 actions that could contribute towards the
wildlife-rich habitat target.

Wildlife-rich habitat SFI 2024 Action

Arable field margins Beetle banks
Cultivated areas for arable plants
Flower-rich grass margins, blocks, or in-field
strips
Pollen and nectar flower mix
Winter bird food on arable and horticultural land
Winter bird food on improved grassland
Broadleaved, Mixed and Yew
Woodland Creation of successional areas and scrub

There is no mention of duration within target supporting documents, e.g. how long a habitat
should be in the ground for before it is deemed suitable for the wildlife rich-habitat target.
This is especially important when thinking of ephemeral habitats such as bird seed, pollen
and nectar margins, or those harder to create e.g. Species-rich grassland/Heathland. CS
agreements run for 5 years, SFI 2023 agreements for 3 years. Margins will be in ground for
that time period, after which future Government agriculture funding structure, farming
economics or global changes may alter the area contributing to the target.

The environmental targets (woodland and trees outside
woodland) (England)

Context

The target for woodland and trees outside woodland aims to increase the combined canopy
cover of woodlands and trees outside woodlands in England to 16.5% by 31 December
2050. Current values of woodland in England in 2024 as a good baseline for the target to
work from are calculated and reported through National Forest Inventory Statistics

2024 (NFI) (Brady 2024). Brady (2024) estimates this to be 1338 thousand hectares which
accounts for 10% canopy cover. Around 16 thousand hectares of publicly funded woodland
restocking were reported in the UK in 2023/24.

Canopy cover is calculated for NFI statistics. It is calculated by combining the
measurements collected during field survey with the area and general woodland
composition data derived from the NFI woodland map; and reports all woodland over 0.5
ha in size and at least 20 m width. 3,128 hectares reported as planted in England in
2022/23 — which is a 40 percent increase on the previous year (Brady 2024).

Broad approach - Canopy cover in England

AES option and actions were selected if their specific objective or aim was to create new
woodland or to plant trees outside of woodland (including those within hedgerows, but not
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hedgerows themselves) see full list in Appendix 8.4. Restoration options have been
included for this target (unlike for the wildlife-rich habitat target) as the aims often align with
increasing canopy cover or number of trees e.g. WD5 Restoration of lowland wood pasture
and parkland -

“If successful there will be many of the following - Additional semi-mature or mature trees
that will provide continuity of the tree population, Newly planted trees, spaced evenly with
open crowns or patches of regeneration with space to allow open grown crowns to
develop”.

Including the uptake data for this option and other restoration options in the analysis here
might result in a slight over-estimate of woodland canopy cover if such areas are already
accounted for in national canopy statistics. However, it was thought important to be
inclusive as these habitats are important and will make important contributions when
additional trees reach maturity.

Some wooded areas within an agricultural landscape may be smaller than those used in
the national calculations (e.g. areas of scrub, shelter belts etc. may fall under the 20m
width and 0.5ha in size), however we have included all areas in the following calculations
as uptake data are provided in totals for England format. Breaking down total uptake data
for AES into those areas that are large enough to feature within the woodland canopy
targets would be time consuming and costly.

Total values in either numbers of trees (units) or hectares have been summarized using
publicly available AES uptake data (Gov.UKP 2024) (Table 21). A stocking density of an
average broad-leaved newly planted woodland is 1600 trees per hectare, this planting
density has been used to calculate the approximate area for all AES trees outside of
woodland as if they were planted as one block. Trees planted within hedgerows have been
estimated cover using a tree every 2.5m. Survival rates for individual trees and their
eventual canopy cover depend on species specific attributes, planting characteristics and
site selection elements, and therefore the figure given for the area of trees is only an
approximation.
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Results — Woodlands and trees outside woodland target

Table 21. Uptake area from Countryside Stewardship (CS), Legacy Environmental
Stewardship (ES) woodland creation options and Environmental land management scheme
(ELMS) tree planting options converted to area. **an approximate area based on stocking
density of 1200 trees per hectare.

Description Area (ha) Scheme
Woodland Creation 165000 CS
Woodland Creation 19680 ES

Tree planting 3035** ELMS (CS and SFI)

Total 188315

ELMS SFI 2024 options are not included as no current uptake data is available. There is
potential for SFI 2024 options such as agro-forestry to contribute towards the total canopy
cover.

The potential 188315 ha of combined woodland creation and tree planting is a 14%
potential increase of woodland area under AES, which would see agri-environment
schemes contribute towards the canopy 2050 target. There are other government initiatives
which will also aid movement towards this target e.g. uplifts in England Woodland Creation
Offer (EWCO) payments, these offer farmers and land managers more targeted tree-
planting incentives, there is also a Woodland Creation Fast Track initiative to speed up tree
planting rates.
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Summary
(1) Wildlife-rich habitat interim EIP23 target

Current uptake of relevant ELMS (CS and SFI 2023) actions is likely to substantially
contribute to meeting the interim Wildlife-rich habitat EIP23 target, to restore or create
140,000 hectares of a range of wildlife-rich habitats outside protected sites by 2028. The
longer-term, 2042, target cannot be assessed with current ELMS and ES uptake, as
agreements last 3-10 years.

(2) Woodland and trees outside woodland target

The contribution of ELMS (CS and SFI 2023) actions to meeting this target is difficult to
assess without data on the tree species being planted, where they are being planted and
relevant survival rates. However, given current uptake rates, CS woodland creation and
tree planting options are likely to contribute to meeting the target to increase the combined
canopy cover of woodlands and trees outside woodlands in England to 16.5% by 31
December 2050.
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Discussion

Wider factors affecting AES uptake and implementation

AES uptake is affected by a wide range of factors, including social factors (e.g. Mills 2023,
Coyne et al. 2021, Ingram et al. 2013), the advice and training offered to farmers (Mills et
al. 2021), spatial factors (Wool et al. 2023), how straightforwardly the AES management fits
into existing farm operations (Staley et al.2018), AES payment rates and farm incomes
(Harkness et al. 2021). There is a substantial evidence base on AES uptake rates, a full
review of which is outside the scope of this study. A brief summary of a key review paper is
given here, followed by a detailed case study for a particular CS option (AB14).

Social factors that may contribute to engagement with were reviewed recently, through a
systematic literature review of 352 articles and additional grey literature (Mills et al. 2021).
This review led to the development of 20 indicators for evaluations of social dimensions of
agri-environment schemes, including the social wellbeing impact of scheme engagement
(Mills et al. 2021). The indicators were clustered in three groupings (Mills et al. 2021).
Willingness to Engage indicators included Interest in / Awareness of Environment; Attitudes
and Beliefs about Farming (Self-ldentity); Engagement with Advice and Training and Level
of AES Experience. Capacity to Engage Indicators included Succession Status; Lifecycle;
Land Manager Education, Farm Tenure and Financial Security. Indicators in the Farmer
Relations with Others grouping included Bonding Social Capital; Bridging Social Capital;
Linking Social Capital and Cultural (Symbolic) Capital (Mills et al. 2021). This detailed
review demonstrates the range of social factors that can affect engagement with AES, and
are therefore likely to impact uptake rates.

Payment rates and mechanisms are critical to the attractiveness of specific options and will
affect both uptake and outcomes (Tyllianakis et al. 2021). In particular, calculations of
income foregone that underpin payments have necessarily been imperfect in terms of
accuracy for some management contexts, for example as input and crop prices vary, so
using an option can move from being welcome insurance of income to an opportunity cost
from an inability to exploit favourable market conditions. As a result, it is difficult to predict
AES effectiveness at the scheme level, regardless of the evidence base at the option level
and any evidence that is available for the quantities of option-based resources that are
expected to be needed to meet scheme targets. Moreover, the extent to which such issues
affect individual options will vary with the specific economic and social context, as they are
relevant to the particular management involved.

Much of the established literature reviewed by Mills et al. (2021) addresses AES scheme
engagement at a broad level, with less literature on social factors at the option scale.
Detailed investigations of these issues are limited, to date, to a small number of options
within Countryside Stewardship. Projects are currently in progress investigating, first, AB9
Winter Bird Food (Defra Project LM04154), and, second, winter stubble management
options (AB2 Basic Overwintered Stubble, AB6 Extended Stubble and SW6 Cover Crops;
Defra Project LM04188). The former was expected to report in time to contribute to this
report, but a second season of agronomy surveys was conducted in 2024 and analyses are
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still in progress. The second will report in 2025. However, a previous project considered
AB14 Harvested Low Input Cereal Plots (Siriwardena et al. 2023, Defra Project LM04135),
this is detailed in the following paragraphs as a case study.

For AB14, attitude surveys were conducted for all AB14 farmers in the chosen sample and
also for a sample of non-AB14 CS agreement-holders, to consider why others did not take
up the option. Most agreement holders interviewed with the AB14 option had a positive
attitude to the option and intended to include it in future agreements. Organic agreement
holders, in particular, felt that the AB14 fitted well with their existing farming system and the
payment rate was adequate. The main reasons selected in the online survey for not taking
up the AB14 option were inadequate financial payments to cover losses, weeds issues and
lack of fit with the existing farm system/crop rotations. It is not surprising that fit to farming
systems is a key driver of uptake, but AB14 is an arable option and the popularity with
organic and livestock farmers reflects use of the crop for whole-crop silage, not as an
arable (grain) product. A quarter of agreements with AB14 were at least part-organic; 46%
of farms were in arable farms, 14% grass-dominated farms and 40% mixed farms,
reflecting a disproportionate selection by non-arable farmers. Overall, it was clear that
arable farmers have not taken up the option to a wide extent, despite the overall aim of the
option to enhance arable farmland for wildlife. More favourable payments might increase
uptake by arable farmers, but it is likely that the option would be viewed as taking land out
of production, as opposed to subsidising a less profitable crop.

Some responses in the online survey showed a lack of awareness of the AB14 option and
its requirements; for example, there was unawareness that the option is available for
organic farms. Better promotion of the AB14 option would help here, and potentially with
other options too, clarifying rules and benefits in ways that communicate effectively with
time-poor and perhaps disinterested farmer audiences. The use of case studies and peer-
to-peer exchange could be helpful. Issues with compliance with option guidelines indicate
that improved guidance is required, or at least better communication of existing guidance,
making a clear distinction between advisory and mandatory requirements and providing
management guidance on achieving the target number of tillers and effective weed control
options on different soil types.

Conventional farmers are deterred from taking up the AB14 option due to concerns about
increasing the weed burden of the more pernicious weeds. Availability of some form of
minor temporary adjustment to control pernicious weed problems, such as black-grass and
sterile brome, could encourage uptake. This would entail a revision of the option
prescription.

For conventional farmers, the AB14 option requires an adjustment in mindset to the ‘messy’
appearance of the crop due to the presence of weeds. This concern is partly exacerbated
by fear of judgement by others as part of the ‘roadside’ farming mentality. Low input cereal
options, such as AB14, need to become more accepted as part of ‘good farming’ practice.
Currently, other options are perceived as an easier fit for the farm system and to be more
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environmentally effective. This kind of cultural shift is likely to be difficult to achieve,
however.

Not all of the issues with AB14 are likely to be relevant to the uptake of other options, but
the principles of fit to farming system and economics will be general, while enhancing
awareness of option rules and benefits is likely to provide general benefits.

The quality of AES implementation can also be affected by social factors. For example,
McCracken et al. (2015) found that the quality of wild bird food and pollen and nectar
habitats created under AES were affected by farmers previous experience of environmental
management, their motivations and confidence in their ability to carry out the AES
management. A resurvey of Higher Level Stewardship AES found agreement holder
characteristics were linked to environmental outcomes in some grassland and woodland
options, but not across all the HLS options surveyed (Staley et al. 2018).

There is potential for the creation of additional habitats under AES to lead to trade-offs with
farm productivity, if land is taken out of production for AES management. However, many
AES options are focussed on improving the quality of existing habitats, rather than creating
new ones. Wool et al. (2023) investigated spatial factors in relation to the position of a
range of Countryside Stewardship (CS) options. Most of the CS options analysed were
placed in unproductive areas of fields or farms, which will minimise any trade-offs with crop
production (Wool et al. 2023). In addition, there is potential for management under AES to
support ecosystem services linked to productivity. Pywell et al. (2015) found that
implementing arable AES options that support both pollination and pest control (wild-flower
strips for pollinators and grass margins to support over-wintering predators) on 3% or 8% of
land did not reduce crop yield, and for some crops yield was increased, on an arable farm
in Oxfordshire. Apart from this study there is little direct evidence on trade-offs between
AES and productivity, and as Pywell et al. (2015) demonstrated relationships may be crop-
specific and complex to predict. There is a need for more research in this area, to provide
empirical evidence on whether trade-offs do exist between AES and production across a
wider range of farming systems and crops.

Monitoring of AES

There are various options for monitoring the performance of AES options and entire
agreements or schemes, and past evaluation work reflects this range. Important
considerations in monitoring design include spatial scale, temporal change versus spatial
association and choice of counterfactual. There is no single, best design, but it is important
that the type of inference that particular approaches support is understood. The history of
use of these approaches means that appropriate statistical methods for analyses are well-
developed.
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Agri-environment schemes are monitored within England to assess the quality of option
implementation and for biodiversity, the effects of AES on key target taxa (Waygood 2024).
National option and agreement implementation surveys have been carried out for
Countryside Survey and earlier AES (Environmental Stewardship). In some cases both
baseline and resurveys to assess change under AES were conducted (e.g. Higher Level
Stewardship agreement and option monitoring at baseline and a resurvey after 5 years,
Mountford et al. 2013, Staley et al. 2018). These option and agreement surveys are usually
focussed on whether the option has been created or managed as per the AES option
prescriptions, and on the resulting habitat quality (condition) and plant communities (e.g.
Jones et al. 2019). The quality of AES habitats may have an effect on species groups
within the abundance indicator, where they are the target of AES options, but the response
of these species groups has not always been monitored within projects focussed mainly on
AES implementation.

In addition to AES agreement and option implementation monitoring, several projects have
investigated the effect of AES on key species groups that are the target of AES
management. Several of these key species groups are included in the abundance
indicator, hence AES monitoring is likely to inform on AES effects on abundance indicator
species. Perhaps the simplest approach is to measure biodiversity responses on option
patches (typically managed fields or part-fields), typically by comparison to non-scheme
counterfactuals. This can involve purely spatial responses, i.e. comparing at a single time
point, or tracking changes in patches over time. Note that these alternatives may be
effectively the same thing for less mobile species, when it can be assumed that AES
patches and counterfactuals had the same starting state. This approach is attractive
because the effects of individual management options can be seen clearly. Its weaknesses
are that it may only record a redistribution of mobile species, as opposed to a genuine
increase in local populations, that the scale is often small relative to animal home ranges,
such that option use is difficult to separate from the effects of landscape context, and that
meaningful counterfactuals (i.e. the land-use that would be in place if the option were not
used) can be difficult to find or to access. Nevertheless, this approach has been taken in
many projects, including recent evaluations of CS options WD2, AB14 and AB9, as well as
ongoing study of AB6, AB2 and SW6.

In order to account for the spatial scale and mobility issues described above, as well as to
minimise dependence on unmanaged counterfactuals (of which researchers and agencies
typically have no control), monitoring can consider larger areas, comparing those with
higher and lower quantities of taxon-relevant management, as are determined along pre-
determined gradients. This approach should be realistic in terms of fit to the scales at which
many target taxa use landscapes and also robust to variations in AES uptake along the
gradient, i.e. changes at the levels of individual farms or fields will have little effect. The
approach can be used spatially or to evaluate temporal changes, but weaknesses include a
vulnerability to wholesale changes in management over time, such as scheme revisions,
and an intrinsic lack of specificity with respect to individual options, which limits applicability
to evaluation at the option level (as opposed to whole schemes). The counter-argument to
the latter is that, given the scale issue described above, it may not be meaningful to
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evaluate at the option level, without integration with management and habitat at the
landscape scale. This approach has been used for the Defra-funded LandSpAES project,
with monitoring of multiple taxa, as well as for AES monitoring projects in Wales
(ERAMMP) and Northern Ireland (bird monitoring funded by DAERA).

The Landscape-scale species monitoring (LandSpAES, Staley et al. 2022) baseline survey
monitored species of birds, bats, butterflies, moths, bees and hoverflies in response to AES
management at local and landscape scales (Staley et al. 2022). A potential resurvey of the
same sites would allow change in abundance of these species to be analysed in relation to
the AES management at these two scales. Other AES monitoring studies have focussed on
one or two species, or species groups relevant to the abundance indicator. For example,
Brereton et al. (2017) studies the effects of grazing management under Higher Level
Stewardship on the Chalkhill Blue butterfly (Polyommatus coridon), and Staley et al. (2018)
investigated the effects of AES hedgerow options on Brown Hairstreak butterflies.

Long-term national monitoring schemes, while not designed to monitor the effects of AES,
have in some instances been used to assess AES effects on species groups within the
abundance indicator. For example, Baker et al. (2012) used data from the substantial
Breeding Bird Survey, which covers around 2000 km squares, to assess population change
in bird species in response to uptake of Environmental Stewardship AES at multiple spatial
scales. Strong associations were found between uptake of options to provide winter food
resources for birds and population growth of granivorous birds (Baker et al. 2012).
However, not all national monitoring schemes are suitable for assessing the impacts of
AES on species, either due to the smaller size of the scheme or there not being sufficient
contrast in AES uptake across the sites being monitored (Oliver 2014, Jarvis et al. 2021).
The issue of a lack of specificity to individual options also applies here and a major
constraint is that sampling is independent of AES uptake, meaning that contrasts between
gquantities of management cannot be guaranteed and that such evaluations will only ever
be feasible for widespread management that is commonly sampled by chance and, indeed,
for species that are sufficiently widespread to generate sample sizes that support robust
analyses. Bespoke monitoring that is designed to assess the impacts of AES on the
abundance indicator species groups is needed.

Across all of the monitoring approaches described above, a further consideration is the
choice of metrics for evaluation. Data are typically collected at the species level and
provide information on abundance or a proxy thereof. Variation in ecology means that
responses to management and other environmental variation will generally be species-
specific, so it is ideal if evaluation can be at the species level. However, species responses
may be too numerous to be tractable for policy purposes or so variable that a ‘signal’ for
management effects cannot readily be extracted. In these cases, multi-species metrics
such as a diversity index or total abundance for a guild may be more useful. As with the
choice of field sampling approach, there is no right or best metric to use, but it is important
that the properties of metrics are understood. For example, higher diversity may not be
desirable, depending on the system concerned, and total abundance of a guild could be
increased via the numbers of an undesirable species. The same issues affect multispecies
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indicators, such as the species abundance indicator, and these are also likely not to be
rapidly responsive to management effects, because some species will decline while others
increase, leading to a tendency towards little change, even if desirable species are
responding positively in the short or medium term.

Conclusions

Scoring under Task A showed the likely benefit of the majority of the ELMS (CS and SFI
2023) options assessed to terrestrial species groups within the abundance indicator,
despite considerable variation between species groups in the amount and types of
empirical evidence available to support the scoring. Scoring under Task B was carried out
to capture likely effects of ELMS options on abundance change in individual species within
the indicator, and was more stringent in that it was based on published evidence (peer-
reviewed empirical studies and grey literature / species factsheets where available), without
the addition of project team expert opinion. Task B scoring results showed substantial gaps
in the available evidence for AES effects on abundance of individual species, for many of
the species groups in the indicator. This lack of evidence is a risk, in relation to how ELMS
may help to deliver the abundance indicator targets.

The species abundance indicator scoring in this project focussed on terrestrial species, due
to the links to the QEIA project (Section 2.3 above). A future assessment of the likely
effects of AES on the abundance of freshwater species within the abundance indicator is
needed to fill this gap.

Uptake of some options under ELMS was shown to contribute substantially to two other
EIP targets, wildlife-rich habitat interim target and woodland and trees outside woodland
target. However, these results need to be caveated, as some of the current option uptake
may have started before 2023.

Ongoing and upcoming monitoring, such as a resurvey of the Landscape-scale species
monitoring of AES sites (if confirmed), will help to fill some of the gaps in understanding of
how ELMS may affect abundance change for a substantial number of indicator species.
However, additional modelling would need to be carried out to assess the contribution of
ELMS to abundance indicator targets, potentially including data from some of the long-
term, national species monitoring schemes.
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Appendix

Case studies of Task A scoring applied to QEIA actions

The case studies below are included to further illustrate the application of the Task A
scoring system to response variables for each species group, for each of three QEIA
actions. Details of the Task A scoring system, and a single case study example for a QEIA
action are in Section 3.2.1 above.

1. ETPW-116: Provide a flower rich habitat for wild pollinators with a range of flowering
times and flowering structures [Habitat creation / Cropland]

Birds:
No classification (B) 1*DPRT
Farmland (F) 1*DPRT
Upland (V) 5X
Woodland (W) 5X
Coastal (C) 5X
Wetlands/waterbodies (WW) 5X

The impact of strips, margins and corners of wildflowers or flower-rich grass on farmland
birds has been found to be mixed, with effects ranging from negligible to highly positive
(Vickery et al. 2009) [B/F:1**]. Yellowhammer and Linnet counts were found to be higher
on wildflower margins than grassy margins in Clarke et al. 1997, and Schmidt et al. (2021)
found that there were positive effects of wildflower strips on Corn Bunting, Skylark,
Yellowhammer and Whitethroat, though effects on Lapwing, Tree Sparrow and Yellow
Wagtail were negative [B:1**DPR;F:1**PR]. Henderson et al. (2012) found positive effects
of wildflower areas on priority bird species, and found that effects were context dependent,
with Linnet abundance greater on contiguous blocks of habitat, with Skylark abundance
associated with a larger edge effect [B/F:1**T].

Invertebrates:
Bumblebees 1**R
Butterflies (Farmland) 1**R
Butterflies (Woodland) 5X
Moths 1**R

Bumblebees: There are multiple studies proving very strong evidence [1 **] on a regional
scale [R] that flower-rich habitats installed on arable farmland is associated with increased
abundance and richness bumblebees (Meek et al. 2002; Carvell et al. 2004, 2006, 2007,
2011; Pywell et al. 2005). However, one study indicated that ETPW-116 alone was
insufficient in generating population-level effects for bumblebees, and so enhancement and
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combination with other options (e.g. ETPW-205C, ETPW-189) could provide better results
via a more diverse flower resources over a long (whole-season) timeframe (Carvell et al.
2017). There is further evidence that scarce bumblebee species benefit from floral habitats
created in or adjacent to their ranges (Carvell 2000; Carvell et al. 2006; Pywell et al. 2006;
Redhead et al. 2016).

Butterflies (Farmland): There is very strong empirical evidence [1] that provision of
wildflowers in arable farmland has substantial benefits [**] for butterfly species richness
and abundance via resource (e.g. nectar) provision (Feber 1996; Pywell et al. 2004).
Multiple controlled studies from different regions [R] have found significant positive effects
of wildflower margins or pollinator flower mixes on butterflies, with most finding significant
positive effects with regard to adult abundance (e.g. Meek et al. 2002; Potts et al. 2009;
Korpela et al. 2013; Redhead et al. 2022). Other studies found significant positive effects
on butterfly species richness (Meek et al. 2002; Potts et al. 2009).

Butterflies (Woodland): It remains untested whether nearby woodland butterflies may
benefit from floral resources on nearby farmland, but population-level effects are likely to
be negligible [5 X].

Moths: There is good evidence from multiple studies and regions [1 ** R] that wildflower-
sown field margins on farmland are positively associated with greater abundance and
species richness of moths (Fuentes-Montemayor et al. 2011; Blumgart 2021; Defra/NE
Hillesden Project https://assist.ceh.ac.uk/hillesden). Significant differences were found in
the same study for micro-moths for both abundance and diversity when compared to
standard cross-compliance margins and also for abundance when compared to standard
grass margins. Supporting evidence comes from a controlled study showing a significant
positive effect on the abundance and richness of moths in species-rich grasslands created
under AES, compared to conventional farmland, further demonstrating the positive effects
of floral enhancement (Fuentes-Montemayor et al. 2011).

Bats: 3**

Although the effects of wildflower strips on bat species have not been substantially or
specifically tested, there is an expectation that such management will benefit species
through increased abundance and diversity of prey [3]. The diet of bats varies by species,
but often includes insects such as moths and beetles. Blumgart (2021) found moth species
richness to be positively associated with wildflower margins, and Fuentes-Montemayor et
al. (2011) found a significant positive effect on the abundance and richness of micro-moths,
and on the species richness of macro-moths in botanically enriched farmland. There is
substantial evidence that a range of beetle species have increased richness in floristically
enhanced and diverse margins (Woodcock et al. 2005; Woodcock et al. 2008a; Woodcock
et al. 2010; Clarke et al. 2007; NERC Centre for Ecology and Hydrology 2007; Heard et al.
2011). The increase of both moth and beetle species in flower-rich grass margins could
hence provide a key source of prey for bat species [**].
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Mammals (excluding bats):

Mammals (Farmland) 3 **
Mammals (Farmland, Priority) 1*R
Mammals (Woodland) 3*
Mammals (Woodland, Priority) 5 X

Mammals (Farmland): There is good evidence that wildflower margins and plots benefit
small mammals (mice, voles), and hold a greater abundance than in cropped areas
(Tattersall et al. 1999; Aschwanden et al. 2007). The logic chain is that such habitats and
prey abundance would be strongly beneficial [3 **] to larger rodents, like Rabbits, and also
to the predators of small mammals, such as Red Foxes.

Mammals (Farmland, Priority): There is strong evidence from multiple, widespread
studies [1 ** R] that diversification of in-field habitats, including with margins or plots of
wildflowers, is strongly beneficial to priority Brown Hares and Western European
Hedgehogs by providing foraging habitat and cover, resulting in increased abundance,
usage or population persistence (Hof & Bright 2010; Petrovan et al. 2012).

Mammals (Woodland): Although direct evidence is lacking, there is an assumption of a
minor potential benefit [3 *] to woodland mammals (such as deer) of a diversification of
cropland habitats by the creation of uncropped margins, which may act as foraging sites,
cover and corridors between woodland patches.

Mammals (Woodland, Priority): There is no evidence, and no reason to assume [5 X],
that flower-rich habitats would benefit woodland priority mammals, like the Hazel

Dormouse.

Plants:
Plants 1** R
Plants (Rare arable) 3 **

Plants: There is substantial evidence of greater plant abundance and richness [1 **] from
16 of 21 studies [R] looking at outcomes of wildflower strips creation; the remaining five
studies mostly found negligible, or rarely negative, effects on plant diversity or species
richness (Dicks et al. 2013). A further large-scale study found that sown margins had
greater species richness of grasses, forbs and perennials than cropped areas (Critchley et
al. 2006).

Plants (Rare arable): Wildflower margins or plots sown with mixes containing rare arable
plants, and managed for these species, have the potential to produce significant benefits
[3 **] for these species (Albrecht et al. 2016), although formal evidence is still lacking.
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2. ECCM-049: Create woodland through natural regeneration [Natural regeneration /
Woodland]

Birds:
No classification (B) 2*DLP
Farmland (F) 2*DLP
Upland (U) 3*DT
Woodland (W) 2* | P
Coastal (C) 5X
Wetlands/waterbodies (WW) 2*DLP

The creation of woodland through natural regeneration is a long-term passive rewilding tool
with the potential to play an important role in increasing biodiversity and increasing bird
species richness/abundance. However, due to differences in the habitat preferences of
different bird species, effects will be mixed for certain species groups [B/F/U/WW:D].
Restoration of woody habitats has been shown to benefit rare species such as the Willow
Tit (Broughton et al. 2020) [B/W:2**LP], and Broughton et al. (2022) found an increase in
woodland and wetland species [W/WW:2**LP] at a site of former farmland left to passive
rewilding over a 33-year period. However, the community of farmland bird species
decreased, but there were observed increases in abundance for species such as
Goldfinch, Linnet and Whitethroat [F:2**DLP]. The effects of natural regeneration on bird
species have not been tested in the Uplands, though we anticipate a similarly mixed
response depending on the landscape context and species preferences [U:3*DT].

Invertebrates:
Bumblebees 3 **
Butterflies (Farmland) 3 **
Butterflies (Woodland) 3 **
Moths 3 **

Bumblebees: Direct evidence is so far lacking, but there is a strong basis to infer that the
habitats and resources created by natural colonisation/regeneration with have a substantial
positive [3 **] impact on bumblebee abundance and diversity, via the provision of long-
duration floral resources (flowers in herb layer, blossom on shrub layer) and nest sites
(tussocky/undisturbed grassland) (Broughton et al. 2021, 2022). The spatial scale of such
benefits (local vs regional) is not clear, so cannot be estimated without relevant studies.
Butterflies (Farmland): As with bumblebees, direct evidence is so far lacking for
butterflies for the effects of natural colonisation/regeneration of woodland. However, typical
farmland or grassland species (e.g. Marbled White, Common Blue, Orange Tip) are
expected to benefit significantly (abundance and richness [3 **]) through the creation of
abundant nectaring opportunities on wildflowers and blossom, and breeding/overwintering
opportunities in an undisturbed grassland matrix with emerging shrubs/trees (Broughton et
al. 2021, 2022).

UK Centre for

Ecology & Hydrology ceh.ac.uk| 87



Butterflies (Woodland): The abundance and richness of woodland butterflies are
expected to significantly increase [3 **] with the establishment of shrub, trees and foodplant
herbs on natural colonisation/regeneration sites. A range of shrub and/or tree species can
colonise natural regeneration sites within a few decades, initially creating a shrubland-
grassland matrix, and, under preferential conditions, eventually a naturalistic young
woodland within 50 years, benefitting woodland species such as the Comma and Speckled
Wood (Broughton et al. 2021, 2022).

Moths: The general lack of evidence for moths mirrors that for butterflies, although some
research on planted woodland creation allows an inference that that new, structurally
diverse woodland, especially near to existing woodland, would be associated with a high
abundance and richness [3 **] of moth species (Fuentes-Montemayor et al. 2022). The
most beneficial structure indicated for moths has been shown to be delivered by natural
colonisation/regeneration of woodland near to existing mature woodland (Broughton et al.
2021), which provides a good basis for the inference of a positive response, in the absence
of direct evidence for the action/options.

Bats: 3**

Woodland is an important habitat for most UK bat species, providing roosting sites and
foraging opportunities, as well as safe cover for commuting. Therefore, bat species have
the potential to majorly benefit from creation of new woodland habitat [3**], though specific
evidence to demonstrate this does not yet exist in the literature.

Mammals (excluding bats):

Mammals (Farmland) 3 **
Mammals (Farmland, Priority) 3 xx
Mammals (Woodland) 3 **
Mammals (Woodland, Priority) 3T

Mammals (Farmland): Farmland generalist mammals, like Rabbits (e.g. Trout et al. 2000)
are expected to significantly benefit [3 **] from woodland creation in arable landscapes,
due to the increase in cover and undisturbed breeding sites.

Mammals (Farmland, Priority): Direct evidence is lacking for woodland creation by
natural colonisation/regeneration specifically, but there is a strong basis for concluding that
farmland priority species, like Brown Hares and Western European Hedgehogs, will benefit
[3 **] from the provision of increased woody cover for shelter and foraging (Smith et al.
2005; Hof & Bright 2010; Broughton et al. 2021).

Mammals (Woodland): Mammals associated with woodland habitats, such as Roe Deer,
Fallow Deer, Red Fox are expected to benefit [3 **] from the greater cover and breeding
sites offered by natural colonisation/regeneration of woodland (e.g. Casey et al. 2020,
Broughton et al. 2021).

Mammals (Woodland, Priority): There is a good basis for presuming that woodland
creation would significantly benefit [3 **] priority woodland mammals, such as the Hazel
Dormouse, by expanding its habitat extent and connectivity when targeted [T] within and
adjacent to its current range (Scopes et al. 2024).
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Plants:
Plants 3*D

Plants (Rare arable) 3*D

Plants and Rare arable plants: To date there are no studies providing definitive evidence,
but some studies allow an inference of major benefits [3 **] for generalists and minor
benefits [3 *] for rarer specialists that woodland creation via natural
colonisation/regeneration benefits plants by allowing a diverse flora to develop as a mosaic
of grassy, shrubby and (sometimes) wetland communities as new woodland develops
(Walker 2005; Casey et al. 2020; Broughton et al. 2021, 2022; Waddell et al. 2024). Some
disbenefits [D] are also likely to occur as arable or open-landscape plant communities are
replaced by woodland plant communities.

3. ETPW-104: Reduce stocking rate (grazing) to restore structure and flowering, maintain
ground cover, and reduce poaching [Restoration, management and enhancement /
Grassland]

Birds:
No classification (B) 2% LT
Farmland (F) 3*CT
Upland (U) 2* LT
Woodland (W) 5X
Coastal (C) 5X
Wetlands/waterbodies (WW) 5X

[F] Reduced stocking rates in grassland habitats can have a direct impact on plant
composition, improving species diversity and structural complexity.

[C] Where this action has been assessed, studies have considered several grazing
strategies combined, including low-intensity grazing, mixed live-stock grazing, and altered
timing or duration of grazing, and so it is difficult to isolate the impacts of this specific action
(Breitsameter et al. 2017; Perrin et al. 2020).

[3] From the outputs of these composite studies (and using expert judgement), we have
assumed that farmland birds, ground-nesting species, and breeding waders benefit from
reduced stocking rates, with lower nest failure from trampling and improved habitat quality
(in comparison to higher stocking rates, Ramos. 2021; Pinches et al. 2013).

[**] This action can be implemented across a broad geographical area, including lowland
arable and upland habitats and so, if implemented appropriately, could have a major impact
on target species.

[U:2*¥*L] For example, in upland grassland habitats in the UK, reduced stocking rates of
sheep led to greater reproductive success of Hen Harriers (Amar et al. 2011).

[T] Developing a recommended (‘rule-of-thumb’) stocking rate to ensure grassland
biodiversity is enhanced (rather than degraded) is difficult because the impacts of this

UK Centre for

Ecology & Hydrology ceh.ac.uk| 89



&

action have been found to vary among habitats (Metera et al. 2010, Olmeda et al, 2019,
Isselstein et al., n.d.). As such, this action requires a highly targeted approach, tailored to
the climate, habitat, and species in question.

Invertebrates:
Bumblebees 2*T
Butterflies (Farmland) 3*
Butterflies (Woodland) 5 X
Moths 3*

Bumblebees: Evidence is generally sparse, but there is some evidence of reduced
stocking rates of grazing animals benefitting bumblebees [2 *] under a targeted [T] less-
intensive grazing system, compared to higher density grazing (Batary et al. 2010; Dicks et
al. 2013).

Butterflies (Farmland): Before-and-after evidence of reducing stocking rates is lacking,
but broad options of lower-intensity grazing provide a firm basis for inferring (at least minor)
benefits for farmland butterflies (Dicks et al. 2013), but at least minor benefits can be
inferred from expert opinion [3 *], due to likely improvements in vegetation structure and
floral resources.

Butterflies (Woodland): Any benefits of reduced grazing on open land for woodland
specialist butterflies were considered to be negligible, and were untested [5 X].

Moths: Scoring for moths followed the same logic chain as for farmland butterflies, of an
inferred minor (at least) benefit of reduced grazing rates [3 *].

Bats: 3*D

Minimal evidence was found for the impacts of stocking rates on bats, however several
factsheets suggest that reducing grazing intensity affects species in different ways [D]. The
management option appears to benefit the Greater-horseshoe bat but disbenefit the
Lesser-horseshoe. Given that this information was found in non-peer-reviewed, draft fact-
sheets, we assigned a low confidence to the scores with minor effect size [3*].

Mammals (excluding bats):

Mammals (Farmland) X

Mammals (Farmland, Priority) 3*
Mammals (Woodland) 5 X
Mammals (Woodland, Priority) 5 X

Mammals (Farmland): No evidence was found for benefits or disbenefits of reduced
grazing for generalist farmland mammals on the species indicator. Because of this
uncertainty and lack of evidence, where species like deer or rabbits could show varying
responses, it was left unscored.

Mammals (Farmland, Priority): Studies for priority Brown Hares are conflicting, with a
preference for moderate grazing rather than light grazing in one study (Karmiris & Nastis
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2007), a preference for extensively grazed grassland in another (Zellweger-Fischer et al.
2011), and also for heterogeneous pastures (Smith et al. 2004). On this basis, we have
inferred likely minor benefits [3 *] for this priority species from reduced grazing rates.
Mammals (Woodland): In the absence of direct evidence, reduced stocking rates of
grazing animals was considered to have negligible effects on woodland mammals,
including Woodland Priority Mammals, like Hazel Dormice, based on the species’

ecology.

Plants:
Plants 3 *
Plants (Rare arable) X

Plants: Specific direct evidence for benefits of this option on plants is lacking, although
reduced grazing intensity is shown in studies to improve vegetation structure (e.g.
MacDonald et al. 2019). From this, it can be inferred that there should be at least some
(minor) benefits [3 *].

Plants (Rare arable): There is no specific evidence of benefits or disbenefits of reduced
grazing on rare arable plants, such as in a mob-grazing regime, and so both outcomes are
possible but remain untested and unknown, so could not be inferred.
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8.2

Bat species scores: comparison of published evidence and
the addition of expert opinion

Bat Conservation Trust (BCT) contributed to the bat scores per QEIA action under Task A
(Section 2.2). BCT also provided scores for the 10 abundance indicator bat species in Task B,
based on their expert judgement and detailed knowledge of the ecology of these bat species.
These are summarised alongside the bat scores based on available evidence (Table 20), the
latter results are in Section 3.3 with the Task B results for other taxa. Bat species scores

including BCT expert opinion were similar to the bat scores for Task A.

BATS - 10 species in abundance

Number of Countryside
Stewardship options

Number of Sustainable
Farming Incentive

Indicator (out of 145) actions (out of 20)
Evidence Evidence
Scorind based on: Available plus Available plus
9 ' evidence | expert BCT | evidence | expert BCT
opinion opinion
No species level evidence (no score 121 54 15 4
attributed for any species)
Scored beneficial for at least 1 species 22 85 4 16
Major benefit for at least 1 species 1 26 0 4
- major benefit for 1-2 species 1 19 0 3
- major benefit for 3-5 species 0 7 0 1
- major benefit for 6-10 species 0 0 0 0
Minor benefit for at least 1 species 21 84 4 16
- minor benefit for 1-2 species 19 9 3 0
- minor benefit for 3-5 species 2 0 1 0
- minor benefit for 6-10 species 0 56 0 16
Scored disbenefit for at least 1 species 0 4 0 0
Confidence in the main scores
attributed
- high confidence for at least 1 species 2 1 0 1
- mgdlum confidence for at least 1 5 12 4 4
species
- low confidence for at least 1 species 16 83 0 16
Scor_ed as no likely effect for at least 1 11 0 5 0
species
Scored as mixed effects / no consensus 0 9 0 1
for at least 1 species
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AES option contribution to Wildlife-rich target

Table A8.3. Table of specific AES action names, codes and the wildlife-rich target habitat that they have been assigned to for purposes of
calculating the potential amount of contribution of AES to wildlife-rich area targets. *** hedgerow data are converted from meters to hectares
based on average hedgerow width of 1.5m.

Scheme Wildlife rich habitat Scheme action Option Name Uptake in Unit
code 2024
CSs Arable field margins AB1 Nectar flower mix 14900 ha
CS Arable field margins AB11 Cultivated areas for arable plants 6300 ha
CSs Arable field margins AB16 Autumn sown bumblebird mix 5200 ha
CS Arable field margins AB3 Beetle banks 200 ha
CSs Arable field margins ABS8 Flower-rich margins and plots 49700 ha
CS Arable field margins AB9 Winter bird food 54500 ha
CsS Arable field margins OoP2 Wild bird seed mixture 1600 ha
CS Broadleaved, Mixed and Yew wD1 Woodland creation - maintenance payments 4900 ha
Woodland
CS Broadleaved, Mixed and Yew wD2 Woodland improvement 137000 ha
Woodland
CS Broadleaved, Mixed and Yew wD3 Woodland edges on arable land 300 ha
Woodland
CS Broadleaved, Mixed and Yew WD8 Creation of successional areas and scrub 3700 ha
Woodland
Coastal and floodplain arazin Creation of coastal sand dunes and
CS b 9 9 CT2 vegetated shingle on arable land and 0 ha
marsh .
improved grassland
CS Coastal and floodplain grazing CT4 Creation of |nter-t!dal and sallne habitat by 0 ha
marsh non-intervention
CS Coastal and floodplain grazing CT6 Creation of _mter-tl_dal and saline habitat on 200 ha
marsh intensive grassland

UK Centre for
Ecology & Hydrology ceh.ac.uk 93



Scheme Wildlife rich habitat Scheme action Option Name Uptake in Unit
code 2024
CS Coastal Saltmarsh and saline WT7 Creation of reedbed 10 ha
reedbeds
cS Grassland GS11 Creation of wet grassland for breeding 600 ha
waders
cS Grassland GS12 Creation of wet grassla_nd for wintering 400 ha
waders and wildfowl
CS Grassland GS8 Creation of species-rich grassland 1400 ha
CSs Hedgerows BN11 Planting new hedges 975 ha***
CS Lowland fens WT9 Creation of fen 400 ha
cS Lowland heathland LH3 Creatlon_ of heathland from arable or 100 ha
improved grassland
cS Neutral grassland - peat SW1s Raised water Ievelzo(?lr; grassland on peat 40 ha
CSs Standing open waters SW12 Making space for water 90 ha
CS Traditional orchards BES Creation of traditional orchards 200 ha
Cs Wood-pasture and parkland wD12 Creation of upland wood pasture 2900 ha
SFI 23 Arable field margins AHL1 Pollen and nectar flower mix 11600 ha
SF| 23 Arable field margins AHL2 Winter bird food onlg:%ble and horticultural 38200 ha
SFI 23 Arable field margins AHL4 4m to 12m grass buffer strip on arable and 3400 ha
horticultural land
SFI 23 Arable field margins IGL2 Winter bird food on improved grassland 23400 ha
SFI 23 Arable field margins IPM2 Flower-rich grass m;:igplgs, blocks, or in-field 9400 ha
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8.4

AES contribution to woodland and tree outside of woodland
canopy cover target

Table A8.4 Table of specific AES action names, codes that have been assigned for purposes of
calculating the potential amount of contribution of AES to the woodland and trees outside of
woodland canopy cover target. Units were converted to areas based on average broadleaf
species planting densities of 1500 per ha and density of 2.5m for hedgerow trees.

Scheme Schegnoe(zjgcnon Option Name Uptake Units
CS BES5 Creation of traditional orchards 200 ha
Cs TE1 Planting standard hedgerow tree 64700 units
CS TE2 Planting standard parkland tree 67400 tree
Cs TE3 Planting fruit trees 44300 tree
CS TE4 Supply and plant tree 4680000 tree
cs WD1 Woodland creation - maintenance 4900 ha

payments
cs WD11 Restoration of upland wood 200 ha
pasture and parkland
Cs wD12 Creation of upland wood pasture 2900 ha
CS wD2 Woodland improvement 137000 ha
Cs wWD3 Woodland edges on arable land 300 ha
cs WD5 Restoration of lowland wood 6900 ha
pasture and parkland
CS WD6 Creation of lowland wood pasture 9000 ha
cS WDS Creation of successional areas 3700 ha
and scrub
Creation of woodland outside of
ES HC10 the SDA & ML 80 ha
ES HC13 Restoration of wood pasture and 11700 ha
parkland
ES HC14 Creation of wood pasture 400 ha
ES HC16 Restoration of successional areas 2800 ha
and scrub
Creation of successional areas
ES HC17 and scrub 2900 ha
ES HC21 Creation of traditional orchards 100 ha
ES HCS8 Restoration of woodland 1600 ha
ES HC9 Creation of woodland in the SDA 100 ha
SE| 23 HRW3 Maintain existing hedgerow trees, 32200000 m
or establish new hedgerow trees
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Disclaimer goes here lorem ipsum dolor sit amet, consectetuer adipiscing elit. Maecenas porttitor congue massa. Fusce posuere, magna
sed pulvinar ultricies, purus lectus malesuada libero, sit amet commodo magna eros quis urna.

Nunc viverra imperdiet enim. Fusce est. Vivamus a tellus.
Mauris eget neque at sem venenatis eleifend. Ut nonummy.
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