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1. Executive summary 

Agri-environment schemes (AES) represent the main financial mechanism for delivering conservation 

objectives and other environmental goods across much of the UK. The rise of ‘farm-cluster’ groups 

provides an opportune vehicle for delivering ‘better’, ‘bigger’ and ‘joined’ up conservation action 

through AES and other initiatives (e.g. Nature Recovery Networks), and thus achieve the vision set out 

by the Lawton Report (2010) and corresponding Natural Environment White Paper. However, despite 

this opportunity, farmer groups often lack key knowledge concerning which AES options should be 

implemented to benefit priority species in their area (to achieve ‘better’ delivery) and where these 

efforts should be spatially prioritised to achieve ‘bigger’ and more ‘joined up’ resources for 

biodiversity, hampering successful landscape planning. Recently the biodiversity audit approach – a 

bioregional process where biodiversity records are used to identify priority species with shared 

ecological requirements and group them into ‘management guilds’ – provides a cost effective and 

reliable mechanism for identifying key AES options, but this alone does not provide the necessary 

evidence to target interventions at a landscape scale.  

Here, utilising the recommendations of a recent biodiversity audit in the Breckland region of 

Eastern England, we develop a novel spatial prioritization tool to establish the fine-scale distributions 

of 516 priority dry-open habitat plants and invertebrate species (hereafter ‘target species’) in the 

region, and use these to inform AES delivery by farm-clusters. The subjects of our Test were the 52 

landowner members of the Breckland Farmers Wildlife Network (BFWN), one of the UKs largest farm-

cluster networks (spanning over 100,000 acres). Our analytical tool was developed based on 916,889 

high-precision (100m) biological records, using freely available species distribution modelling software 

to reliably predict the fine-scale distributions of 77 ‘target’ priority species. Next, by combining the 

outputs of our predictive species distribution models into a single spatial score, we generated maps 

for the spatial footprint of the farm cluster indicating where appropriate AES options (i.e. ‘better’ 

delivery) should implemented to provide maximum habitat area (‘bigger’) and help to connect the 

region’s internationally important network of dry-grassland sites (‘joined’). To address DEFRAs policy 

questions on ‘advice and guidance’ and ‘spatial prioritisation’, whilst simultaneously appraising the 

impact of our tool, we sought end-user feedback through structured questionnaires. 

Our spatial prioritization tool identified 333 km of ‘linkage margins’ across Breckland (i.e. the 

best solution for achieving ‘joining up’), alongside an additional 562 km of ‘core margins’ spanning the 

best areas (the most optimal 20% of arable margins) within each participating BFWN farm (achieving 

‘bigger’). To assist AES planning and facilitate collaboration, each participating landowner was 

supplied with a bespoke map showing the linkage and core margins: i) on their farm, and ii) across 



3 
 

their local ‘mini-cluster’ area. At the end of our Test and Trial, 28 out of 36 landowners who 

participated in in our questionnaire sessions stated that they would adopt the recommendations of 

this tool through AES. The remaining 8 abstained because they lacked enough information on the next 

scheme to make an informed decision or lacked arable margins (i.e. they were pastoral farms); 

notably, none of the respondents stated that they wouldn’t use this tool. Most BFWN members also 

indicated that they would benefit from additional advice and guidance (specifically on cultivated 

margin management) to ensure subsequent delivery is optimised. Although it was beyond the scope 

of this project to test and trial different payment methods, there was clear support for a ‘collaboration’ 

bonus among BFWN members to incentivise taking the extra steps needed for landscape-scale 

delivery. 

 

Synthesis and applications 

During our yearlong project the membership of BFWN nearly doubled (from 27 to 52) and every 

landowner who took part in the questionnaire agreed that they were more likely to engage in 

coordinated landscape scale delivery as a result of our work, emphasizing the success of our Test and 

Trial. Thanks to the availability of similar biological record data across the country (used to produce a 

biodiversity audit and create the spatial prioritisation maps) and the recent expansion of farm-cluster 

groups (to deliver the AES in a collaborative way), our approach provides a blueprint for targeted 

landscape scale AES delivery for other regions across the UK. Whilst biodiversity audits and the 

subsequent spatial prioritisation mapping requires an initial investment in scientific support, this is a 

relatively modest cost. Crucially, although our spatial tool focuses on a single AES option, this could 

be expanded to consider other options for other priority species and ecosystem services – allowing 

policy makers, conservationists and landowners to confidently target ‘packages’ of options at a 

landscape scale. Last, to generate support for these types of spatial prioritisation tools, we stress the 

importance of involving farm-cluster groups (i.e. the intended recipients) throughout the analytical 

process through structured workshops (to capture their feedback) and regular communication.  
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2. Introduction  

In Western Europe, land management interventions for priority species are often implemented 

outside protected areas (e.g. across farmland), often with the overarching goal of achieving better, 

bigger, and joined up patches of ‘high quality’ habitat to facilitate population recovery, following the 

vision set out by the Lawton Report to the UK Government in 2010 (e.g. Lawton et al. 2010). To date 

much conservation effort in the UK has focused on delivering ‘better’ habitats (e.g. through agri-

environment schemes, Bright et al. 2015, Calladine, Baines & Warren 2002), with some attempts to 

create ‘bigger’ and more ‘joined’ up sites, but usually with a narrow emphasis on a small subset of 

well-studied taxonomic groups, particularly birds, bats and lepidoptera. Crucially,  in addition to being 

restricted in their taxonomic scope, studies have shown that ‘broad and shallow’ interventions (for 

example, through the English Entry Level Stewardship scheme) often have little relevance to target 

species ecological requirements, are can thus be of limited value (Fuentes-Montemayor, Goulson & 

Park 2011, MacDonald et al. 2019, Davey et al. 2010), despite their enormous cumulative cost. 

Recently the Biodiversity Audit approach has allowed conservationists to objectively prioritise 

interventions for regional conservation delivery by identifying the precise requirements of local 

species pools (Dolman, Panter & Mossman 2012). Follow-up experimental evidence has validated the 

considerable efficacy of this approach (Hawkes et al. 2021b). Whilst the biodiversity audit approach 

provides a reliable tool for informing they type of cross-taxa conservation interventions needed (i.e. 

how to deliver ‘better’), it does not provide fine-scale information on how such management should 

be spatially prioritized to ensure that new habitat resources are delivered (achieving ‘bigger’), and 

how habitat areas might be best connected (achieving ‘joined up’). This problem is particularly 

pressing outside of protected areas, where fine-grained knowledge of species ranges – especially for 

plants and invertebrates - is hindered by a lack of biological recording (Mossman, Panter & Dolman 

2015). 

 Whilst there is a pressing need to develop decision support tools to inform how better, bigger 

and more joined up conservation is implemented, subsequent delivery also requires landowner buy-

in on a landscape scale. The recent rise in ‘farm clusters’ groups across the UK, with over 100 of these 

groups in place as of 2017 (see www.farmerclusters.com), provides an opportune vehicle for achieving 

collaborative and joined up delivery; however, only a small subset of these groups currently underpin 

their conservation decisions based on a biodiversity audit. Instead, most farm cluster groups focus on 

a small number of ‘flagship’ species (e.g. Grey Partridge or Corn Bunting) or environmental objectives 

(e.g. water run off protection), which could result in a worrying mismatch between current practice 

and the needs of important ‘off-radar’ invertebrate and plant species that make up the bulk of regional 

biodiversity (Dolman et al. 2012). Providing freely available and accessible regional biodiversity audits 

http://www.farmerclusters.com/
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to farm cluster groups would allow large numbers of landowners to deliver ‘better’ conservation in a 

coordinated and evidenced based way. Next, by combining existing biological record data with newly-

developed machine learning tools, it is possible to develop composite ‘species distribution models’ to 

map where conservation efforts should be allocated to achieve ‘bigger’ and ‘more joined up’ 

management. Thus, the combination of farm cluster groups, biodiversity audits, and fine-scale 

mapping tools can provide a powerful framework for delivering evidence-led and collaborative 

landscape scale conservation through future agri-environment schemes. 

 

Aims of the Test and Trial 

Since our knowledge of species distributions within agricultural landscape is generally poor, predictive 

models (e.g. species distribution models) provide a particularly useful and cost-effective way of 

highlighting key areas for conservation targeting across farmed habitats. Although useful predictive 

tools have been developed, previous efforts have tended to focus on a single species / species subsets 

(e.g. farmland birds) or operate at a coarser regional scale, which prohibits fine-scale biodiversity 

targeting. Recently Mossman et al. (2015) demonstrated that sparse, non-systematically collected, 

but freely available, biological records can be used to model key areas for biodiversity conservation, 

whilst taking into account spatial biases in recording effort. However, although this approach was able 

to predict key areas for multi-taxa conservation at a reasonable spatial scale (i.e. 1km2), finer scale 

predictions are needed to target specific locations within individual holdings. By predicting species 

distributions at an especially fine scale (e.g. 100m), conservation practitioners could provide bespoke 

targeting maps for individual landowners that highlight optimal areas for key AES options (as 

determined by an a priori biodiversity audit) on their farm, both in terms of habitat suitability 

(achieving ‘bigger’) and ecological connectivity (achieving ‘joined up’).  

 A key aim of our Test and Trial was to develop a set of fine-scale predictive models to inform 

AES conservation targeting within the Breckland regions of Eastern England. We selected this region 

for three important reasons. First, a regional biodiversity audit has already occurred (Dolman et al. 

2012), meaning we already know which species to target and how (see below). Second, Breckland 

hosts one on the UKs largest farm cluster groups (both in terms of membership and geographic 

coverage), providing a valuable source of end-user feedback for our predictive models (the Breckland 

Farmers Wildlife Network, BFWN). Third, a large number of nationally and internationally important 

protected semi-natural grassland sites (hereafter ‘priority sites’) are situated amongst arable and 

forestry, providing an ideal setting for predicting ecological connections.  
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The Breckland biodiversity audit suggests that most of the regions 629 rare, scarce or 

threatened dry-open habitat ‘priority’ plant and invertebrate species require areas of heavy physical 

disturbance, fallows or zones of local habitat juxtaposition, with several threatened ‘flagship’ birds 

species including Woodlark (Hawkes et al. 2019), Stone-curlew (Green, Tyler & Bowden 2000, Hawkes 

et al. 2021a) and Turtle Dove also benefiting from the same conditions. This type of microhabitat can 

be delivered on arable farmland through the provision of uncropped cultivated margins (hereafter 

simply ‘cultivated margins’), an option that is currently available through the Countryside Stewardship 

Scheme (AB11) and already in place across at least 1157 arable boundaries in Breckland (spanning 351 

km). Another important benefit of this particular AES option is it’s similarity to the type of conditions 

that many of these species require within dry semi-natural grassland (Hawkes et al. 2021b), providing 

a solution for linking together protected areas whilst simultaneously providing ideal habitat in their 

own right. 

 By producing a separate species distribution model for each dry open habitat priority species, 

we set out to create an aggregate ‘suitability index’ for the whole of Breckland – allowing us to score 

every arable boundary in terms of its suitability to support this priority assemblage, as a function of 

environmental features like soils, topography and mesoclimate. Once this analytical tool was ready, 

we addressed three of DEFRAs key policy themes; these were ‘landscape plans’, ‘advice and guidance’ 

and ‘spatial prioritisation’. To feedback on policy themes, this report focuses on three objectives: 

• First, to create a ‘landscape plan’ for BFWN, we used the aggregate suitability index from our 

species distribution models to identify where cultivated margins could be implemented to 

provide an evidence-based vision for: i) linking together priority grassland sites (hereafter 

‘linkage margins’), and ii) ensuring the best areas of potentially suitable habitat are created 

(hereafter ‘core margins’). To ensure that each participating farm contributes an equal 

amount of AES cultivated margin habitat (irrespective of their relative habitat suitability), we 

limited the combined area of linkage and core margins to 2-3% of the arable area within each 

farm (in line with the recommended amount of flower-rich habitat advocated by the Farm 

Wildlife Package). The recommendations of the landscape plan were fed back to the farm 

cluster groups through collaborative online workshops in December 2020, January 2021 and 

May 2020, along with their bespoke cultivated margin AES targeting maps. 

• Second, to address DEFRAs ‘advice and guidance’ and ‘spatial prioritisation’ policy themes, we 

gathered end-user feedback on the analytical tool through a structured multiple-choice 

questionnaire.  

• Finally, we evaluated the impact of our Test by asking the members of BFWN whether they 

were: i) likely to adopt the recommendations of the landscape plan on their land (subject to 
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the details of the next environmental land management schemes) and ii) more likely to engage 

in coordinated landscape scale delivery as a result of this test. We also report the increase in 

BFWN membership during our yearlong Test as a measure of farm-led cluster group efficacy 

in recruiting and retaining members, as well as general qualitative feedback from our 

members on the cluster group model.    
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3. Methods 

Study area 

The Breckland National Character Area (NCA, Fig. 1) is a region of Eastern England, which spans c. 1000 

km2, is characterized by a semi-continental climate, sandy soils, a long history of low-intensity, 

episodic arable cultivation, extensive livestock grazing and a nationally unique biota. The 

internationally important network of dry grass-heath sites (most of which is designated) is surrounded 

by a mosaic of arable, pasture and Thetford Forest, which was planted in the early 20th century and 

covers 185km2. The large forest trackway network provides an opportunity for dry-open habitat 

priority species conservation and linkage out with the farmed landscape, and this can be achieved by 

providing wide areas of physically disturbed areas (ideally with their turf stripped off) adjacent to the 

trackway, creating microhabitats akin to cultivated arable margins (Pedley et al. 2013).  

As of 2021, there are approximately 83 separate Countryside Stewardship and 71 

Environmental Stewardship agreements in place in Breckland, of which a large proportion include 

cultivated margins or fallows as an option (i.e. AB11, EF11, HF11, HF20). Whist cultivated margins or 

physically-disturbed for trackways are estimated to provide suitable conditions for approximately 61% 

of the regions 629 dry-open habitat priority species, recent experimental evidence demonstrates that 

similar interventions within grass-heaths (i.e. cultivated uncropped plots) also benefit some dry open 

habitat invertebrate species that apparently require lighter forms of physical-disturbance (Hawkes et 

al. 2021b). Given this recent evidence, we considered the entire dry-open habitat priority assemblage 

as potential beneficiaries from this AES option, irrespective of their apparent requirement for different 

ground-disturbance or grazing intensities. Of the original 629 dry-open habitat species, 516 that were 

classified as nationally rare, scarce or threatened in 2021 were included in our subsequent Species 

Distribution Modeling analyses (hereafter our ‘target species’).   

 

The Breckland Farmers Wildlife Network 

BFWN is a self-managed farm cluster that comprises 52 farmers spanning 44,466 ha (Fig.2a). The 

average holding size is 871 ha, but this ranges from 8 ha up to 5570 ha. Membership is open to any 

farmer within the Breckland National Character Area who voluntarily signs up to the BFWN vision of 

achieving “an ecologically significant, science-based and landscape scale, seamless network of habitats 

linked through farms, between sensitive sites, and through areas of high yield agriculture.” Owing to 

its considerable size, BFWN has been split into four self-administered and geographically defined 

‘mini-cluster’ groups, covering the north, east, south and west of Breckland (ranging from 8 – 17 farms 



9 
 

per mini-cluster, Fig. 2b). Each mini-cluster group has a ‘cluster leader’, who helps to coordinate and 

administer their cluster whilst also sitting on the overarching steering group. The boundaries of all 

participating estates were digitized in ArcGIS 10 (ESRI 2011) using spatial data from the Rural Land 

Register. For more information on BFWN, including their aims and objectives, visit their website 

(https://brecklandfarmerswildlifenetwork.org/).  

 

 

 

 

 

 

 

 

 

 

Figure 1: The Breckland National Character Area (NCA), with the insert showing the NCAs position in 

Eastern England  

https://brecklandfarmerswildlifenetwork.org/
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Figure 2: The 52 members of BFWN (A) and the four mini-cluster groups (B). For the mini-cluster 

groups yellow, red, green and blue denotes south, east, north and west, respectively. Light green 

shade shows woodland and forestry  

 

Biological records 

We collated non-vertebrate biological records (an observation of a particular species in a particular 

space and time) from 1980 to 2021 that fell within 70 x 10 km2 grid squares that were wholly or 

partially within the Breckland NCA plus a 6km extension, as well as the heath and coast regions of 

North Norfolk and the Suffolk Sanderlings (hereafter our ‘study area’) where many of our target 

species also occur, thus providing a larger sample of records to improve training of our subsequent 

distribution models. Vertebrates (e.g. birds, mammals, reptiles and fish) were not considered because 

this group was omitted from the original Breckland Biodiversity Audit (Dolman et al. 2012).  

Records were collected from Local Record Centers, county recorders and naturalists (from 

Norfolk and Suffolk), local recording groups, research projects, the National Biodiversity Network 

(NBN), and national recording schemes that do not routinely share their data with the NBN. iRecord 

records (a community biological recording platform) from Norfolk and Suffolk were also included. For 

all three Local Record Centers (which comprise the majority of available biological records), iRecord, 
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plus a few of the other data providers, we secured all available non-vertebrate biological records; 

however, we only secured target species records from some of the providers. The study period (1980-

2021) was chosen to reflect a combination of increased biological recording since 1980 (Dolman, 

Panter & Mossman 2010) and improved record precision in more recent years (a necessity for the 

subsequent models). To account for local extinctions in recent years, target species with no records 

within Breckland (measured here as 10 km2 squares that are wholly or partially in the NCA) since 2000 

were excluded from subsequent models. Records that were classified as ‘unverified’ or ‘plausible’ 

were also excluded from the dataset 

Our dataset initially comprised 3,510,682 biological records; however, because the objective 

of our analysis was to model species distributions on a fine-scale, we excluded all records with a 

precision lower than 100 m (e.g. 1 km, 2 km and 10 km). We also excluded all moth records, as this 

taxonomic group is primarily surveyed using light traps which frequently draws in individuals over 

large distances (giving a false account of record accuracy). Light trapped records from other 

invertebrate groups were excluded for the same reason. Records with a finer precision (e.g. 10 m or 1 

m) were rescaled to 100 m, meaning all records were of a consistent 100 m precision.  After imposing 

these filters, our dataset comprised 916,889 records, of which 53,154 were of target species. 

 

Species Distribution Models 

We modeled fine-scale species distributions (accurate to 100m2) using presence-only machine-

learning software, MAXENT (Phillips, Dudik & Schapire 2007). MAXENT was chosen because it 

performs well compared to other presence only models, providing robust predictive estimates (Elith 

et al. 2006). Separate models were created for each target species that occurred in 45 or more unique 

100m grid squares, a sample size that we deemed to be sufficient after reviewing previous in-depth 

studies and systematic reviews of MAXENT’s performance (Muscatello, Elith & Kujala 2021, Morales 

N S, Fernández & Baca-González). All modeling was carried out in R (R Core Team 2015). 

Full details of the Species Distribution Modeling process will be provided with in a separate 

peer-reviewed paper. In summary, each model considers all the available biological records for each 

target species (occurrence data) and relates this ‘known’ distribution to environmental parameters 

that we a priori deemed to be potentially important in determining their presence, these were: 

landcover type, distance to nearest right of way, soil pH, soil sand content (%), soil silt content (%), 

soil organic content (%), slope/undulation, aspect, average of daily maximum air temperature during 

spring and summer, and average of daily minimum air temperature during autumn and winter. Each 
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of these environmental predictors were derived from publicly available GIS datasets and scaled to a 

resolution of 100m2 (the same as the occurrence data); again, a full account of how the environmental 

data was sourced and processing will be provided in a subsequent paper. Next, because biological 

recording is often spatially biased towards a few ‘key’ recording hotspots (often SSSIs, or areas with 

public access), we applied a ‘bias grid’ to each model to account for this problem. When running each 

model, we used a cross-validation procedure to assess the predictive performance of each model; this 

provided a 0-1 metric of model reliability known as the Area Under the Curve (AUC) statistic. An AUC 

of 0.5 indicates a model that is not better than random, whilst an AUC of 1 indicates ‘perfect’ 

predictive performance. Any species-specific model with an AUC below 0.7 was deemed unreliable 

and excluded from further analysis (Pearce & Ferrier 2000). 

 The output of each model is a predictive ‘heat-map’ showing where the species is likely to 

have a higher probability of occurrence. Next, we averaged across all species-specific predictive 

outputs to provide a single metric of suitability for every 100m2 cell within our study area (hereafter 

‘assemblage score’). Cells with a higher assemblage score indicate areas where that are more likely to 

be suitable for our suite of modeled target species, thus highlighting priority areas for cultivated 

margin management. Last, although this modeled accuracy of this score was 100m2, we used a bilinear 

resampling procedure to attain a finer resolution 10m2. 

 

Identifying and digitizing arable boundaries and forest rides 

For the farmed landscape, we used the Centre of Ecology and Hydrology Land Cover Map 2015 

(LCM2015) (Rowland et al. 2017) to identify all arable land parcels within the Breckland NCA plus a 

6km extension, with the edge of each arable land parcel considered to be an arable boundary. For the 

Thetford Forest, we used a spatial dataset provided by the Forestry Commission to identify the 

trackway network. Next, for each participating BFWN farm and Thetford Forest, we identified ‘unique’ 

arable boundaries or forest trackway sections as a continuous line between two boundary 

intersections (i.e. where one arable boundary or forest trackway meets another). We also used Google 

Earth to remove any boundary sections that has been incorrectly classified as arable by LCM2015; 

though in the absence of a field-based survey across the +44,000 ha network, we were unable to 

resolve all inaccuracies. For each of the uniquely identified BFWN arable boundary and forest trackway 

section, we used the 10m2 assemblage heat map to calculate their mean suitability score. 

 

Linking priority sites – ‘linkage margins’ 



13 
 

To establish the most efficient way of linking together the region’s existing priority dry-open habitat 

patches, we used the Linkage Mapper (v 2.0) extension (McRae & Kavanagh 2011) in ArcGIS. As with 

the Species Distribution Modelling, full details of our Linkage mapping procedure will be explained in 

the accompanying paper. In brief, the algorithm uses least-cost path theory to identify the most 

efficient linkages in terms of habitat suitability for the priority species assemblage, as well as 

geographical distance. To do this we used the composite habitat suitability map for priority species 

described above to generate a ‘resistance map’, which scored every 10m2 grid cell in Breckland (plus 

the 6km extension) from 1 – 100, with a score of 1 indicating the best habitat to connect through (least 

resistance) and 100 indicating the worst (most resistant). Using this relative scale, we classified cells 

that were predominately urban, free standing water or major roads (A or B roads) as 100, all other 

landcover minus priority sites as 75, and priority sites as 1. Next, using the assemblage heat maps, we 

scored arable field boundaries and forest trackway scores from 1 to 50, with 1 being the most suitable 

boundaries/trackways for habitat creation and 50 the least, before adding this scoring to the 

resistance map (see Fig. 3a).  

Once the resistance map was ready, we used the Linkage Mapper tool to find the optimal 

solution for connecting all 57 existing dry-open priority habitat patches that exceeded 5 ha (excluding 

priority sites outside the Breckland NCA boundary, Fig.3b). To avoid creating an excessive number of 

linkages, priority site connections were limited to their three nearest neighbors in terms of cost-weight 

score (i.e. the three nearest sites in terms of the most efficient linkages). However, where two large 

(>100 ha) sites were within 5km of each other, but neither was classified as the others nearest three, 

the best linkage was retained to preserve these high value ecological connections. This analysis 

returned an independent route for each connection, and this was used to identify the ‘linkage’ arable 

boundaries and forest trackways across the BFWN network and Thetford Forest, respectively. Please 

note, for linkages that span the forest trackway, the Linkage Mapper tool could be extended to avoid 

connections through areas within sensitive archeology or other areas where creating a widened forest 

ride would be problematic (e.g. young conifer plantations that are not scheduled to be felled for 

another 40-50 years). Similarly, arable boundaries on farms out with BFWN could also be excluded, 

but this would likely result in overly long re-routed connections whilst also limiting opportunities for 

future BFWN expansion into new areas.             
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Figure 3: Resistance map of Breckland plus a 6km extension (a). Warmer colours denote areas where 

resistance is lower (and linkage creation should thus be favored), whilst cooler colours denotes higher 

resistances (and linkages are less suitable). The resistance map was included in a least cost paths 

connectivity analysis (see methods), which identified the most optimal routes between 57 existing 

dry-open priority habitat patches (b).  

 

Identifying the most optimal margins on each farm – ‘core margins’ 

Whilst the linkage arable margins and forest trackways highlight the most efficient routes for joining 

up existing priority habitats, this does not necessarily capture the best areas for cultivated margin 

management on each farm, as well-sited margins can themselves provide beneficial new habitat 

resources for priority  species regardless of whether they link existing priority sites. To address this 

problem, we used the boundary specific assemblage scoring to identify the top 20% of arable 

boundaries most suitable as habitat for priority species (regardless of linkage potential) on each of 46 

BFWN farms (six farms that entirely comprised of improved or semi-natural grassland were excluded). 

This threshold was chosen because, on average, if 20% of the arable boundaries on any given farm 

were managed as cultivated margins, this would take up approximately 2% of the farms total arable 

area (in line with the Farmland Wildlife Packages recommendations) (Fig. 4). Hereafter, these top 20% 

of farm-specific boundaries are referred to as the ‘core margins’.  
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Figure 4: The proportion of arable farmland that each landowner would need to devote to cultivated 

uncropped margin management, on each farm, in order to manage a given percentage of their arable 

boundaries as uncropped cultivated. Each scenario explores the proportion of arable farmland 

required if a given percentage (5-50%) of the best arable boundaries (as determined by the aggregate 

assemblage score) were managed as 6m cultivated margins, on both sides of the boundary (minus 

boundary sides that span non-arable habitats). The red dots show individual BFWN arable farms 

(n=46), whilst the black dot shows the average across all farms (error bars show the standard deviation 

around the population mean). Grey shading denotes the recommended 2-3% amount of per farm 

wildflower habitat advocated by the English Farmland Wildlife and Wild Pollinator Packages (Dicks et 

al. 2015), whilst the dotted lines show the amount of ‘bird friendly’ habitat advocated under the lower 

tier (4%) and higher tier (7%) Farmland Bird Packages (Winspear et al. 2010). Please note, because the 

Farmland Bird Package comprises a bundle of different options, these 4% and 7% area extent totals 

would comprise other options as well cultivated uncropped margins, most notably wild bird seed 

mixes for winter birds and infield fallow plots for ground nesting birds.   

 

Presenting the maps and collecting end user feedback on our Test and Trial  

Each participating BFWN farm was supplied with a bespoke map, illustrating the linkage and core 

margins on their holding (holding level maps) and across their mini-cluster (cluster level maps). An 
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earlier version of these maps was first presented to the farmers in December 2020, with the final 

version (following stakeholder feedback and refinement) presented in May 2021 during the final 

weeks of our Test and Trial. Owing to social distancing restrictions imposed by Covid-19, we presented 

these maps via online video meetings at the mini-cluster level (i.e. four meetings in December and 

four meetings in May), with a BFWN ‘launch’ in January 2021 (where we brought together all the mini-

cluster groups and invited a few external partners). 

 During the second (May 2021) mini-cluster meetings we asked each participating farm to 

answer a series of multiple-choice questions to: i) gather end-user feedback on the analytical tool (in 

terms of DEFRAs ‘advice and guidance’ and ‘spatial prioritisation’ policy themes), and ii) evaluate the 

success of our Test and Trial. The questions and multiple-choice answers are given in the results and 

discussion, and additional qualitative feedback is also provided. Because these meetings were held 

over Zoom, we initially presented the questions and possible answers using a PowerPoint presentation 

before using Zoom’s built in ‘polling’ function to run the questionnaire. 
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4. Results and discussion 

The membership of BFWN increased from 27 to 52 members during our yearlong Test and Trial, 

representing an area increase from 35,184 ha to 44,466 ha. In addition to this near doubling in 

membership size, we have explored collaboration opportunities across other land-use sectors, most 

notably by modelling linkage opportunities across Thetford Forest and feeding the results back to the 

Forestry Commission.  

 

4.1 Landscape plan     

Of the original list of 516 target dry-open habitat priority species, we had sufficient data to model the 

fine-scale distributions of 77 representative priority dry-open habitat species, comprising 48 vascular 

plants, 16 beetles, 11 bees and wasps, 3 butterflies, and 1 true bug. Of the 439 excluded species, 420 

lacked enough biological records to include in our models, 7 produced inaccurate models (see 

methods of exclusion criteria), 1 species was locally extinct in Breckland (no records since 2000), and 

11 were associated with environmental conditions that were not typical of the majority of the 

modelled species (this specific exclusion criteria will be detailed in a subsequent paper). Figure 5 

shows the aggregate assemblage score of these 77 species across Breckland plus a 6km extension; this 

heap map was used to inform the linkage and core margin mapping analyses.   

      The link mapper analysis identified 114 separate priority linkages across Breckland spanning a 

total of 333 km, of which approximately 249 km are currently managed by BFWN farms (147 km) or 

the Forestry Commission (102 km). The core arable margin network (i.e. the best 20% of margins on 

each participating BFWN farm, according to the aggregate assemblage score; Fig. 5) spans an 

additional 562 km, though some of the core and linkage margins overlap (future refinements to our 

analysis will remove this duplication). Figure 6 shows an example of the ‘heat map’ assemblage score 

for an individual farm (a) mini-cluster (b) (projected onto the arable boundaries), whilst Figure 7 shows 

an example of the linkage and core margin distributions at the same scales, plus an additional BFWN 

scale. Bespoke versions of these maps have been shared with each participating BFWN landowner 

during a set of mini-cluster meetings in December 2020/January 2021 (which 33 participants 

attended), and then again during a final set of mini-cluster meetings in May 2021 (36 participants 

attended). 

At the current CS AB11 payment rate (£532 per ha) we estimate that it would cost at least 

£226,403 per year to deliver the linkage and core margin network (i.e. the full landscape plan) across 

the participating BFWN farms, though this figure would nearly double to £452,806 per year if both 
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sides of each arable boundary were managed (note this won’t be possible under AB11 in some 

situations where one side of the boundary is pasture, urban or woodland). This cost would increase if 

more members join BFWN and undertake their own core margins and complete the gaps in the 

linkages, which we strongly recommend where feasible. Please also note, this estimate does not factor 

in the cost of delivering the linkage network across the Thetford Forest trackways, nor does it include 

the cost of for other key arable (e.g. fallow plots for ground nesting birds, wild bird cover) or grassland 

(e.g. maintenance/restoration/creation of species rich grassland) agri-environment options within this 

region. 

Interestingly, for those BFWN farms that already undertake cultivated margin management, 

current margin placement rarely fully overlaps with the highest assemblage score (as predicted by our 

models) (Fig. 8). Although the full extent of current placement versus optimal placement still needs to 

be fully quantified, this demonstrates that the analytical tool can assist future conservation planning 

irrespective of whether a BFWN landowner is currently implementing cultivated margins. 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: The predicted distributions of 77 priority dry-open habitats species, combined and averaged 

to provide an aggregate assemblage score, across Breckland (red line) plus a 6km extension. High 

scores (shown here as ‘warmer’ colours) indicate areas where the modeled species are more likely to 

occur, whilst low score (the ‘cooler’ colours) indicate the opposite   



19 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6: Examples of the aggregate assemblage score ‘heat maps’ (see Fig. 5) projected onto arable 

boundaries and presented at the farm (a) and mini-cluster (b) scale. High scores (shown here as 

‘warmer’ colours) indicate areas where the 77 modeled priority dry-open habitat species are more 

likely to occur, whilst low score (the ‘cooler’ colours) indicate the opposite. Each BFWN farmers was 

provided with a bespoke version for their farm and mini-cluster. 



20 
 

  

Figure 7: Distribution of optimal ‘linkage’ and ‘core’ margins at a farm (a), mini-cluster (b), and 

Breckland (c) scale (blue shade denotes the land ownership boundary at each scale). The linkage 

margins show the most efficient ways of linking together 57 priority dry grassland sites across the 

landscape (this includes BFWN and non-BFWN farms, as well as other landcovers), whilst core margins 

show the best 20% of arable margins within each participating BFWN holding. The maps shown here 

are only examples, each participating BFWN was provided with a bespoke version of these maps for 

their holding and mini-cluster. 
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Figure 8: An example aggregate assemblage score ‘heat map’ one of the BFWN farms. The red lines 

highlight existing arable boundaries that currently have an uncropped cultivated margin (e.g. via AB11) 

on at least one side, indicating that many existing AB11 margins are unlikely to benefit the priority 

species assemblage, and in turn several highly-suitable field boundaries for priority species currently 

lack AB11 margins.   

 

4.2 Advice and guidance and spatial prioritization  

At the end of our Test and Trial we asked each participating landowner a series of multiple-choice 

questions after they received their bespoke landscape plan maps (see Fig.6 and Fig.7 for examples). 

Across the four mini-cluster groups 36 of the 52 BFWN landowners participated in this questionnaire, 

though some members abstained from some questions (for example, where the question was not 

relevant to their land use, or they required more detail on the next scheme before giving an answer). 

The respondents were largely representative of the BFWN’s ‘makeup’ (see methods); however, some 

of the newest BFWN members did not attend the questionnaire meeting, thus some results may be 

skewed towards the experiences of longer standing participants. 

During one of the mini-cluster meetings technical difficulties also meant that some 

participants were unable to answer a few of the questions (though this only affected 2-3 members). 

Please note, when completing the questionnaire, several of the respondents emphasized that 

response was in principle only, and further information on the future scheme (e.g. payment rates, 

scheme structure) would be needed to provide a more informed answer.        
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Question 1 (Advice and guidance) – Have you received the right amount of advice and guidance 

during this Test? 

With a 95% response rate the answer was almost a unanimous ‘yes’ (Table 1), though one participant 

did indicate that more advice would be useful. There was one abstention  

 

Question 2 (Advice and guidance) – Have you found the mini-cluster format a useful advisory forum 

for discussing collaborative work? 

We received a full 100% feedback rate to this question. Most (92%) answered yes, but one and two of 

the BFWN members stated that they would have preferred more major events or one to one 

engagement, respectively (Table 1); this suggests that the decision to split the farm cluster into four 

smaller ‘mini-clusters’ has been well received by the BFWN members. Some of the BFWN members 

commented that the network is too large to give high quality feedback during large scale main events 

but keeping in regular contact with 8-17 other participants has “worked well”. However, whilst the 

‘mini-cluster’ format clearly has advantages for large groups such as BFWN, maintaining one to one 

contact with farms and running occasional larger events could suit those who prefer different formats. 

 

Question 3 (Advice and guidance) – Was advice and guidance given at the appropriate time? 

With a 92% response rate most participants answered ‘yes’ to this question, though 2 landowners 

indicated that advice was not given at the appropriate time (Table 1). One of these answers was from 

a member who had recently joined BFWN and had not to receive the same amount of advice and 

guidance as the others. Given cluster groups such as BFWN can undergo rapid phases of expansion, 

having a strategy for fully inducting and updating new members is likely to be useful.   

 

Question 4 (Advice and guidance) – What incentives would encourage you to implement the plan 

on your land? 

Though strictly not an advice and guidance question, this question was raised to get a basic 

understanding of the types of incentives that would encourage the BFWN participants to adopt the 

landscape plan (i.e. the recommendations of the analytical mapping tool). The multiple-choice 

answers were: ‘cost forgone’ payments, ‘cost forgone + results payment’, ‘cost forgone + collaboration 
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bonus’, ‘cost forgone + results payment + collaboration bonus’, ‘no financial incentive’, and a ‘other 

mechanism’. This question received a near 100% response rate (35/36 participants involved), and the 

two most popular answers were ‘cost forgone + collaboration bonus’ (49%) and ‘cost forgone + results 

payment + collaboration bonus’ (46%) (Table 1). 

Many landowners stressed that providing a meaningful answer to this question is hard, given 

we don’t know the payment rates of a future cultivated margin option, nor do we know what a results-

based payment would involve. For some, one of the major concerns of a result-based payment is the 

impact that a null or negative result would have on their agreement or their clusters, and how the this 

would be assessed. Some participants also stressed that they would not want to see farm-cluster 

groups responsible for ‘policing’ a results-based payment, and suggested that more Natural England 

involvement in assessments would be preferable (as opposed to the Rural Payments Agency being 

solely responsible). However, one of the clear take home message from this question is the desire to 

have some form of ‘collaboration bonus’ built into the next scheme to incentivise landowners to work 

together to adopt a clearly defined and evidence-based landscape plan. Across the two most popular 

answers, the idea of a collaboration bonus received a 95% backing. 

 

Question 5 (Advice and guidance) – Would you need additional one-to-one advice to deliver the 

recommendations of the landscape plan? 

This question had a 92% response rate with 79% of those who responded stating ‘yes’ and 21% stating 

‘no’ (Table 1). For those who answered ‘yes’, the type of additional advice they envisaged included 

practical on-farm workshops and/or guidance notes to help improve the quality of their margins (e.g. 

managing species weeds and grasses that tend to dominate some margins after a few years), whilst 

others indicated that they would like similar spatial mapping tools for other agri-environment options. 

Some landowners also stressed that advice from local Natural England advisors (especially concerning 

margin management) would be particularly welcomed. One landowner suggested that a cluster group 

app, which provides a Google Earth view of the linkage and core margins, and allows participating 

landowners to raise questions with each other (e.g. on technical AES questions and natural history 

queries), would be useful (this view was supported by several others within the same mini-cluster 

group meeting). 

 

Question 6 (Spatial prioritisation): Has this test given you enough information to spatially target 

cultivated margins on your farm?  
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With an 83% response rate the majority of participants (90%) stated that this Test has given them 

enough information to spatially target their cultivated margins on their farms (Table 1). Of the rest, 1 

participant answered ‘no’ (3%) and 2 participants indicated that they were unable to answer this 

question as they have no arable land (7%). Whilst this response to this question clearly demonstrate 

the capacity of our tool to help inform fine-scale conservation placement, there is scope for some 

improvement. Notably, a few landowners explained that some of their ‘core’ arable margins 

intersected a landcover type other than arable (e.g. a pasture field). Although this is a known issue 

with type of remote sensing data that we used (i.e. the CEH Land Cover Map) (Hawkes et al. 2021a), 

we consider the level of accuracy reasonable for a desk based assessment. Time consuming and 

expensive ground surveys would be needed to fully validate these maps. 

 

4.3. Evaluating the impact of our Test and Trial 

After completing the above questionnaire (see section 4.2) we asked the same group of landowners 

whether, in principle, were likely to adopt the recommendations of the landscape plan. This received 

a response rate of 81%, with nearly every respondent answering ‘yes’ (97%) (Table 1). One landowner 

who managed a non-arable farm abstained, whilst a few other landowners also abstained due to a 

cited lack of information and clarity about the next environmental land management scheme to 

provide an informed answer. Many of those that did answer also stressed that their response was ‘in 

principle’ and dependent on the right payment rates and/or structure in the next scheme.   

 Last, we asked whether they were more likely to engage in coordinated landscape scale 

delivery as a result of this Test and Trial. This received a 92% response rate with 100% of the 

respondents answering ‘yes’ to this question.  
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Table 1: Questions and multiple-choice answers that were raised to 36 of the 52 Breckland farmers 

during the final mini-cluster meeting, once each landowner had received their bespoke farm and mini-

cluster maps (Fig.6 & 7). Note, some landowners abstained from some questions, and during one of 

the questionnaire sessions technical difficulties prohibited 2-3 landowners from answering.   

  

Questions and answers No. votes 

Q1: Have you received the right amount of advice and guidance during this Test?  
Yes 33 

No - too little 1 

No - too much 0 

  

Q2: Have you found the mini-cluster format a useful advisory forum for discussing collaborative work? 

Yes 33 

No, I would prefer more frequent major events involving all members 1 

No, I would prefer more 121 correspondence 2 

  

Q3: Was advice and guidance given at the appropriate time?   
Yes 31 

No 2 

  

Q4: What incentives would encourage you to implement the plan on your land?  

Cost forgone 0 

Cost forgone + results payment 0 

Cost forgone + collaboration bonus 17 

Cost forgone + results payment + collaboration bonus 16 

No financial incentive 0 

Other mechanism 1 

  

Q5: Would you need additional one-to-one advice to deliver the recommendations of the landscape plan? 

Yes 26 

No 7 

  

Q6: Has this test given you enough information to spatially target cultivated margins on your farm?  

Yes 27 

No 1 

NA, I don’t have an arable farm 2 

  

Q7: In principle, are you likely to adopt the recommendations of the landscape plan?  
Yes 28 

No 0 

NA, I don’t have an arable farm 1 

  

Q8: Are more likely to engage in coordinated landscape scale delivery as a result of this Test and Trial? 

Yes 33 

No 0 
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5. Conclusions 

Through this Test and Trial, we explored whether the results of a biodiversity audit can be extended 

through species distribution models to enable an evidence-based approach to ‘better’, ‘bigger’ and 

‘joined up’ delivery through farm cluster groups. Our results show that free and widely available 

biological records can provide enough information to predict species distributions at a fine scale, and 

this has allowed us to target linkages and key areas for conservation targeting across a large farm 

cluster group. The tool was well received by the participating landowners, with most indicating that 

they would (in principle) adopt its recommendations on their land (e.g. via the next environmental 

land management scheme). All the surveyed Breckland landowners that participated in this Test and 

Trial (and responded to our questionnaire) confirmed that they were more likely to engage in 

coordinated landscape scale delivery as a result of this project.  

 

5.1 Landscape plan    

The landscape plan that we developed during this Test and Trial was only possible thanks to the 

availability of a biodiversity audit. Without this a priori knowledge we would not have an evidence-

based understanding of which species to target (beyond a handful of well-studied ‘flagship’ bird 

species), nor would we have a synthesis of their ecological needs. Such audits should serve as an 

important precursor to the type of fine-scale species distribution modeling reported here, as this 

preliminary process identifies which agri-environment options are likely to benefit region-specific 

priority species assemblages, allowing statutory bodies, conservationists and land managers to deliver 

evidence-based conservation approaches within any given biogeographical region. Crucially, because 

biodiversity audits are a desk-based exercise relying largely on existing citizen science data, they are 

cheap and quick compared to other forms of ‘biodiversity gathering’ surveys (e.g. commissioning 

multi-taxa field surveys). Another important benefit of the biodiversity audit approach is their effect 

on landowner engagement – here, the Breckland Biodiversity Audit inspired many of the early 

participants to create a wildlife network (which then became BFWN).     

Our Test and Trial demonstrates that it is possible to model the fine-scale distributions of 

priority species identified by a biodiversity audit, including poorly-studied plants and invertebrates. 

Importantly, the predictive heat maps that we produced clearly demonstrate high levels of variation 

in habitat suitability for priority species across the landscape (Fig. 5) and at the farm scale (Fig. 6). 

Failure to take account of this spatial variation could therefore lead to inefficient placement of 

conservation efforts such as AES options. Here, we used the outputs of this tool to identify both ‘core’ 
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and ‘linkage’ margins, allowing us to recommend ways of delivering ‘bigger’ (targeting margins to the 

best places) and ‘joined up’ conservation (linking up the most important dry grassland sites). 

Considering both of these aspects is important, as core margins on their own don’t necessarily create 

a contiguous link between the best sites, and linkages don’t necessarily span the most suitable areas 

for cultivated margins to create priority habitat resources in themselves. For the core margins, an 

alternative strategy would have been to identify the best 20% of arable boundaries at a mini-cluster 

or whole farm-cluster scale (instead of the farm scale); however, this would have skewed margin 

placement towards arable margins for a few landowners in particularly suitable areas, whilst others in 

lower priority areas would have been ignored in the landscape plan. In summary, for linkages 

conservationists and policy makers need to operate at a landscape scale (i.e. to achieve ‘joined up’), 

but for outright conservation targeting (i.e. to achieving ‘bigger’) tools such as ours should operate at 

the farm scale to avoid a disproportionate allocations of conservation effort.  

In terms of the ‘core margins’, follow up field surveys are ideally needed to confirm that the 

areas identified for cultivated margin deployment genuinely perform better than less optimal 

locations. In terms of the ‘linkages’, quantifying their effectiveness is likely to more complicated and 

longer-term process, but given very little experimental evidence exists of the performance of 

landscape linkages, this would be a worthwhile follow up. It would also be useful to understand the 

role of landscape context (i.e. what site(s) a linkage is connecting to and from) and whether the length 

of a linkage influences its performance. Although experimental confirmation to these outstanding 

questions would be useful, we are confident in the accuracy of our targeting tool given: i) we imposed 

a conservative cut off for the number of required records for each species-specific models; and ii) 

models with poor predictive accuracy were excluded from the assemblage score.  

 

5.2. DEFRAs policy questions – ‘advice and guidance’ and ‘spatial prioritisation’ 

Although our whole Test and Trial was implemented as a desk-based exercise with no in person 

meetings (owing to constraints on social distancing), most of the BFWN members stated that they 

received enough advice and guidance during this Test and Trial. Encouragingly, throughout the Test 

and Trial many of the participating landowners indicated that they would use the results to retarget 

their existing margins, or to influence their placement in their next scheme. These anecdotal reports 

were corroborated by our final questionnaire (Table 1), which highlighted that most participants 

would adopt the recommendations of the tool in future agreements.  
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We postulate that whilst the outputs of the models have served as a particularly helpful tool 

to help landowners optimize their conservation efforts, this exercise would not have been as effective 

if the recommendations were sent to the farmers on a one-to-one basis (i.e. out with a farm-cluster). 

The mini-cluster format trailed in this Test has provided a useful forum for advice, and this was 

acknowledged by the participating landowners (see Table 1); it was also apparent (as an observing 

facilitator) that many of the landowners involved appreciated discussing the plans with their 

neighboring landowners, a process that the mini-cluster workshop discussions facilitated. However, 

despite this positive feedback, there are clear ways that advice and guidance could be improved going 

forward. For example, several of the farmers explained that whilst the core and linkage margin maps 

serve as a useful spatial targeting tool, practical advice on cultivated margin management would be 

welcomed (provided ideally by Natural England). This requirement for additional bespoke advice was 

reflected in the questionnaire, where most respondents indicated that they would benefit from more 

support (Table 1, question 5). 

 

5.3 – Incentivising delivery 

Although it was beyond the scope of this Test and Trial to explore and test different ways of 

incentivising delivery, we asked the BFWN members during our questionnaire to provide multiple-

choice feedback on a range of possible options. Importantly, many of the land owners involved 

stressed that they lacked the information needed to make an informed choice on incentives; namely 

it is unclear how much a costs forgone payment for cultivated margin would be, nor is there currently 

a clear indication of what a results based payment would involve. However, there was clear support 

for some form of collaboration bonus, which pays landowners for delivering the recommendations of 

a landscape plan, reflecting the extra effort, time and resources required to achieve between-farm 

coordination, as well as the greater likelihood of conservation success. Further work is needed to 

explore the merits of different financial mechanisms in a more in-depth way for cultivated margins 

and other key agri-environment techniques. 

 

5.4 - Lessons learned and next steps: running a farm cluster group  

During our Test and Trial, the membership of BFWN nearly doubled (in less than a year) and the 

feedback from existing and new members indicated that the members are pleased with the current 

model (Table 1). From helping to facilitate the group over the past year, there are few key lessons 

which I attribute to their success: 
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• As mentioned earlier in this section, the Breckland Biodiversity Audit provided an evidence-

based vision that the members of BFWN have been able to ‘rally’ around. Thanks to the audit, 

the group knows exactly what species and what AES options to focus on. 

• The mini-cluster format has worked well for BFWN, owing to its size. This strategy could be 

applied to other large farm-cluster groups to assist co-ordination and to facilitate close 

collaboration between members within defined geographic areas. 

• Although BFWN has been a success in terms of its initiation and growth during this year, in 

the long term some form of financial support is needed to pay for a facilitator and the time 

invested by mini-cluster leaders. Both these roles require a significant time commitment 

which would be hard to sustain with voluntary support alone. 

• BFWN is a relatively rare example of a genuinely farmer led cluster group in terms of both 

their administration and coordination. However, as an observer, a key part of their success is 

their willingness to engage with key parties. For example, over the past year BFWN have set 

up an unofficial ‘ecological advisory’ group to assist with their decision making (comprising 

members from Plantlife, the Wildlife Trust, Butterfly Conservation and the local Record 

Centers) alongside their official collaboration with the University of East Anglia. They have 

demonstrated that it is a possible to run a farmer led group whilst fully involving different 

groups with key expertise.   

 

5.5 - Final recommendations  

There are a few key take home policy messages arising from our Test and Trial: 

• The analytical approach used in this Test and Trial could be extended to other regions where 

biological data is widely available and expert knowledge of species requirements exists - the 

vast majority of the UK landscape meets these criteria. This approach would allow policy 

makers and practitioners to decide how actions aimed at delivering for different groups of 

priority species could be spatially prioritized, particularly in relation to AES options. Although 

a relatively high level of scientific expertise is needed to produce biodiversity audits and create 

these fine-scale mapping tools, implementing this approach in other priority landscapes 

through a similar two-stage desk-based exercise (stage 1, the biodiversity audit; stage 2, 

priority species distribution modeling) would be a small investment. Notably, if this ‘model’ 

was replicated on a sufficient large scale, this could provide a powerful tool for ensuring agri-

environment schemes achieve better, bigger and joined up conservation across the UK (i.e. a 

national blue print to spatial prioritization and landscape planning). This approach could also 
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be used to inform the spatial targeting of conservation efforts through other initiatives (e.g. 

Nature Recovery Networks).   

• By necessity (owing to time constraints), our landscape plan has focused on one AES option 

(cultivated margins). However, our modeling pipeline could be trivially extended to other AES 

options that benefit other species (as highlighted by biodiversity auditing). For example, in 

Breckland, large numbers of priority species benefit from scrub or wet habitats, which could 

be catered for through well managed hedgerows, wet grassland or pond restoration options. 

This extension would provide policy makers with a spatial prioritization tool (to underpin a 

landscape plan) that covers the full package of AES options relevant to the region in question. 

We are hoping to expand the modeling pipeline in this regard through a follow up Test and 

Trial in Breckland, but again, there is no reason why this couldn’t be applied elsewhere. 

• Farm cluster groups provide a powerful vehicle for disseminating advice and delivering a 

landscape plan, as discussed in section 5.2. However, it is important that these groups are 

provided with the right tools (such as the mapping tool developed here) and resources (e.g. 

incentives) so ensure AES delivery is optimized. A lack of financial incentive could put off 

several landowner who form a key part of the land plan; notably, during our questionnaire, 

some of the BFWN members stated that they could only deliver their part of the landscape 

plan if the payment rates were appropriate. To ensure landscape plans are appropriately 

incentivised, we recommend consulting the end-users about scheme- and option-specific 

payment rates in the run up to environmental land management schemes. BFWN intends to 

explore the question of payments rates in more detail in a follow up Test and Trial, providing 

a ‘model’ example of how cluster groups can advise on payment rates and mechanisms.  

• Ongoing advice and support is needed (see Table 1) to assist landowners with delivery. During 

our questionnaire several landowners indicated that they would like this support (from BFWN) 

to come from Natural England staff.   
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