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1. Executive summary and recommendations

Nature markets for natural capital projects in Scotland remain at an early stage of development, where
the costs and complexity to deliver validated projects act as a significant barrier. This is especially true
where land is owned or managed by farmers (on small and medium size farms), communities and civil
society organisations. This is principally due to the small-scale of individual projects and the low capacity
of individual land managers to navigate the requirements of multiple projects accessing different schemes
or Codes, all with different application and governance processes. The delivery of natural capital projects
in combination with — rather than at the expense of — food production presents a further barrier.

This FIRNS Round 2 project has explored opportunities for addressing these barriers using whole farm
planning and aggregation as key mechanisms to address scale and to pool capacity, as well as to consider
natural capital opportunities alongside food production. The project follows a short 6-month FIRNS
Round 1 development project (October 2023 to March 2024), where the issues were explored via mostly
desk-based work. The project has been delivered by Soil Association (applicant and lead partner),
Woodland Trust, Finance Earth and Soil Association Certification. Representatives from Scottish Forestry
and IUCN UK Peatland programme have provided advisory support on behalf of the Woodland Carbon
Code and Peatland Code.

The project activities and analysis have focused around two main opportunities for aggregation:

1 Whole farm natural capital project development, validation and financial aggregation, to
scale up at a farm level

2. Aggregation of individual farms into groups, clusters or networks, to support natural capital
project development and implementation

To explore and evidence the whole farm opportunity, the Soil Association and Woodland Trust worked
with five core farms and farmers across Scotland, to develop all the tree based natural capital opportunities
at a farm level as a single ‘project’. We used the Soil Association Exchange platform with its suite of metrics
across soil health, biodiversity, carbon, water management, animal welfare and soil benefits to implement
a whole farm planning approach for the integration of the natural capital projects into a farming model.

Soil Association Certification assessed opportunities for combining third-party validation across several
habitats as part of a whole farm project, and Finance Earth analysed the associated financial
implications. We worked with representatives from the crofting community to consider similar
opportunities for crofts and developed a specific case study. Although the project focused on the carbon
opportunity within farm woodlands, hedgerows, agroforestry and to some extent through peatland
restoration, our work demonstrates that the whole farm approach is applicable to other natural capital
opportunities.

To explore the opportunities for the aggregation of individual farms into groups we used the data from
the five core farms’ natural capital plans to consider the financial benefits of grouping, as well as the
potential for third-party validations of groups of ‘whole farm projects’. In addition, we sought wider views
and perspectives on group mechanisms, via a general survey open to all and detailed discussions with an
experienced group of farm cluster practitioners, scheme owners, project developers and relevant policy
and government representatives.

Our key outputs from the project can be summarised as:

- Detailed project development and whole farm analysis for five core farms totalling almost 155
hectares (net) of potential new natural capital

- Detailed financial analysis for three core whole farm projects and the five farms as a group

- Natural capital project development on crofts — a case study




- Site-level validation and analysis for three core farms and development of a combined validation
framework for whole farm projects

- Detailed engagement and option development for whole farm natural capital project delivery
mechanisms

The analysis demonstrates that collectively these aggregation opportunities do offer financial benefits at
both the whole farm and farm grouping level. The project has developed a prototype for a combined
validation framework and the natural capital projects on most of the core farms are likely to be
implemented. There is also strong evidence presented that grouping mechanisms can help to address the
capacity issues facing farmers and other small landowners in accessing nature markets and that Scotland
is in a strong position to capitalise on its existing local delivery partnerships (various existing forumes,
groups, clusters and networks) to help scale up local delivery of natural capital projects.

However, these measures alone will not be sufficient to scale delivery of natural capital projects from
Scotland’s farmed landscapes. There are more systemic issues currently facing the development of nature
markets that will need to be addressed alongside aggregation, most notably demand side measures, to
increase the level of market activity to drive up investment (and carbon prices), and to make aggregated
projects more financially viable. Alongside these demand side measures are requirements for Code and
scheme development, to enable combined validation of different habitat types and monetisation of other
ecosystem services beyond carbon.

Our recommendations are therefore a mix of more systemic requirements, synthesising the conclusions
and options, which are necessary prerequisites to support the more marginal benefits that can be achieved
from various aggregation measures.

Demand side development
1. Scottish Government to work with UK Government and other devolved administrations to establish
a clearer compliance framework to generate greater demand for nature projects that deliver
multiple natural capital and community benefits, within value chains. Voluntary action alone will
continue to be insufficient to drive nature markets and, given the inherent high transactional costs,
only a compliance framework will support sufficient value from smaller scale projects in
combination with farming.

Continued support for existing whole farm approaches
2. Scottish Government to use the current Whole Farm Plan requirements to further incentivize
whole farm approaches, for example by linking capital grant support through NatureScot’s Natural
Capital Tool for natural capital projects to Whole Farm Plans.

3. Support initiatives that facilitate the combination of different habitat and ecosystem service uplifts
via a single Code to facilitate a whole farm approach, with the necessary endorsement from BSI.
E.g. Wilder Carbon, UK Carbon Code of Conduct, etc.

Supply side development
4. Support the Scottish Agricultural Organisation Society (SAOS) to update the business case and
delivery model for the Scottish Farm Carbon cooperative concept — based on a mutual model for
pooling and attracting investment for natural capital values.

5. Scottish Forestry on behalf of the WCC Executive to communicate and promote the current
eligibility within the Code for many agroforestry systems.

6. Scottish Forestry on behalf of the WCC Executive to further refine small project requirements
within the Code based on a small and low intensity project framework.

7. Scottish Forestry on behalf of the WCC Executive to consider satisfying IVCM requirements for
scheme implementation at programme level rather than project level — to help reduce friction for




project sign off for smaller, lower risk projects.

Stronger support for Scotland’s local delivery infrastructure
8. Scottish Government to nurture the existing local delivery partnerships in Scotland, e.g. through
long-term funding and facilitation, and explore innovative devolved delivery models based on
public payment guarantees in return for leveraged private investment in natural capital projects.




2. Introduction and context

Based on the latest economic report on Scottish agriculture, 91% of landholdings are less than 200
hectares (ha) in size, accounting for 23% of the agricultural areal. For this cohort of landowners and
managers, largely made up of farmers, communities and civil society organisations, the complexity,
uncertainty and cost of engaging with nature-based markets currently acts as a significant barrier to
delivery for nature and natural capital development. This is principally due to the small-scale of individual
projects and the low resource capacity of individual farmers and land managers to navigate the complexity
of multiple projects required to access different schemes/Codes, all with different application and
governance processes. This impact is further exacerbated by the challenges of delivering natural capital
enhancement in combination with food production, as distinct from the focus of many larger projects,
where food production is no longer an objective.

In October 2023, a consortium was awarded development Round 1 funding from the Facility for
Investment Ready Nature in Scotland (FIRNS) managed by NatureScot and National Lottery Heritage Fund,
to investigate solutions to these barriers by exploring the feasibility for an aggregated whole farm
approach to developing natural capital projects. The consortium included Soil Association charity (SA),
Woodland Trust (WT), Organic Research Centre (ORC), Finance Earth (FE) and Soil Association
Certification Ltd (SACL). In addition, the consortium was supported by specialist input from Scottish
Forestry (SF) and International Union for Conservation of Nature UK Peatland Programme (IUCN). This
project was delivered as a desk-based exercise and concluded that there was scope for a further Round
2 FIRNS project, which was awarded funding in April 2024.

Although Round 2 has been a continuum from Round 1 in exploring the same issues, the Organic Research
Centre was not able to participate, so this final report reflects the work of the new partnership, SA, WT, FE
and SACL. The project was managed by SA, which applied for the funding as lead applicant on behalf of
the consortium.

Whilst acknowledging other relevant initiatives that have sought to address the challenges of delivering
natural capital projects through collaborative working at a catchment and landscape scale, this project
was focused around two key opportunities for addressing (small) scale and (low) capacity:

1 Whole farm natural capital project development, validation and financial aggregation, to
scale up at a farm level

2. Aggregation of individual farms into groups, clusters or networks, to support natural capital
project development and implementation

To support the whole farm opportunity, we have worked ‘on the ground’ with five core farms and farmers
across Scotland, as well as developing a separate croft case study. In addition, we have engaged with
other farmers, crofters and their representatives in the selection process for the core farms, and through
a survey, interviews and group discussions, to explore mainly tree-based natural capital opportunities at
a farm level as a single 'project’. We adopted a whole farm planning approach considering a range of
metrics within the Soil Association Exchange platform, although the specific project development focused
on the carbon opportunity within farm woodlands, hedgerows, agroforestry and to some extent through
peatland restoration. However, the whole farm approach is applicable to other natural capital
opportunities such as biodiversity and water management as markets develop. The natural capital projects
developed for the core farms provided the evidence base to consider project development benefits, as
well as aggregated validation and verification opportunities and the financial implications of this approach

1Tab C5 in Scottish Government 2018 census data https://tinyurl.com/2rxztwtd [accessed 20 March 2025]



https://tinyurl.com/2rxztwtd

to whole farm aggregation.

To explore the second opportunity for aggregating individual farms and their natural capital projects, we
have used the aggregated data from the whole farm natural capital projects developed for the five core
farms to establish a hypothetical group. We have then assessed the validation & verification opportunities
at a group level, as well as considering any financial implications. This analytical work has been supported
by assessing different natural capital group ‘service models’, and the different governance options for
managing an aggregated group mechanism. We used a general survey to get a wide range of inputs,
supported by in-depth discussions on barriers and opportunities with a range of natural capital actors.

As well as the specific stakeholders engaged during the project, more general outreach and
communication has been a core activity. We have had bilateral engagement with two other FIRNS funded
projects (the Round 2 “Community Benefits” and Round 1 “Biodiversity Crediting” projects?), which have
informed our project outcomes and are summarised in Section 5 of this report. Parallel to the main project
activities, we have given input to the Natural Capital Tool product developers at NatureScot, engaged with
other stakeholders on the Scottish Wildlife Trust's Nature Finance Pioneers Basecamp, written three blog
articles centred around food production and natural capital as well as creating a new webpage on “Natural
capital” on the Soil Association Scotland website (see Appendix for provisional URL). On 5 March 2025 we
held a day-long workshop in Edinburgh, to share and discuss our proposed project conclusions with 25
stakeholders who had contributed to the project. In late April 2025, there is a webinar planned with
registration open for all to present our project findings.

2 Deciding Matters-led ‘Community Benefits Certification Mark for UK Natural Capital Projects, made by the Nature
Finance Certification Alliance and Scottish Forestry’ and IUCN-led ‘Biodiversity crediting for woodlands, peatlands
and other ecosystems’ projects




3. Whole farm planning for natural capital development (workstream 1)
3.1. Methodology

3.1.1. Choice of whole farm approach

To the best of our knowledge, a ‘whole farm’ approach to natural capital project development for farmers
had not yet been developed or tested in Scotland, prior to this FIRNS project. Whole farm planning for
agriculture, also referred to as integrated or holistic management strategies, recognises the
interconnectedness of a farm and its working parts, from the way different habitats or livestock on the
land support each other to the different elements of the business operations?. It prioritises looking at the
role and impact of the farm on the immediate environment, and — where relevant — effects further afield,
including the community.

One of the key aims of this project was to explore this approach as an enabling mechanism for small and
medium-sized farms to engage with nature markets in Scotland. While number of staff or income can be
used to class farms into small and medium categories, in this project farmed area i.e. hectares (ha) are the
defining classification. In Scotland, average farm sizes range from 106 ha for specialist beef on LFA to 182
ha for dairy enterprises, so we aimed to work with farmers who have land within 50 ha of these averages*.
The aim was to understand how farm size affects the design and decision-making process between
project developer and landowner, to identify synergies between different Codes during validation and to
what extent integrating different ‘interventions’ or habitat changes, such as new woodland, hedgerows
and agroforestry as well as restored peatland, might improve project financial viability. Additionally, a key
aim was to focus on tree based natural capital opportunities at a farm level as a single ‘project’. The
selection of these four land use changes is based on the existence of methodologies to predict carbon
sequestration for each, and because it builds upon the work from FIRNS Round 1.

3.1.2. A whole farm approach to natural capital project implementation

For this project, we identified four steps which would define a whole farm approach for natural capital
project implementation, outlined below. The first of these two steps (led by SA and WT respectively) ran
alongside each other and were completed for each farm. The last two steps (led by FE and SACL
respectively) were carried out in full for three farms and largely depended on data from the previous steps,
although there was some iteration between them.

Creating natural capital plans

Each farm was paired with a WT outreach advisor to develop tree-based planting plans (see sections for
each farm titled “Natural capital plans”). We encouraged farmers to be ambitious in their thinking, as this
helped to generate a richer set of data. This engagement and process was deemed low risk for the farmers
involved, as there were no obligations on them to implement any of the plans either within the timeframe
of the project, or at a point in the future. That said, we are optimistic that most farmers will implement
significant elements of the proposed projects.

Evaluating whole farm impacts
The Soil Association Exchange (SAE) platform was used to understand each farm’s baselines (i.e. the

3 Soil Association ‘Planning for Change’ (2024) whole-farm-plans-sa-report.pdf [accessed on 02/04/2025]

4 Based on data from the chapter on ‘Whole Farm Data’, last updated in June 2024 https://www.fas.scot/the-farm-
management-handbook/ [accessed on 03/02/2025]. Mixed = 142, general cropping = 164, specialist cereal = 133,
dairy = 182, cattle & sheep LFA = 178, specialist beef LFA = 106, specialist sheep LFA = 111



https://www.soilassociation.org/media/27176/whole-farm-plans-sa-report.pdf
https://www.fas.scot/the-farm-management-handbook/
https://www.fas.scot/the-farm-management-handbook/

current farming system/enterprise) through six overarching impact areas containing various metrics: Soil,
Carbon, Biodiversity, Animal Welfare, Water and Social (Figure 1; see sections for each farm titled “Whole
farm impacts”). While there are other online tools suitable for whole farm planning, e.g. Land App, LEAF
Integrated Farm Management and the NatureScot Natural Capital Tool, the team at SA had previous
knowledge of how to use the Exchange tool and interpret its results, as well as having existing positive
feedback from other farmers about its use. Based on plans created with WT staff, the baseline scenario
was evaluated against the new, proposed plans and potential outcomes for the six different impact areas
were deduced.
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Figure 1: Example dashboard view of Exchange platform (web version)

Financial appraisal of whole farm natural capital plans

FE carried out project cashflow analysis covering capital costs, operating and maintenance costs, grant
income (where available) and revenues for three sites (Farm A, Farm B and Farm C). Whole farm project
data was agreed by the project team, identifying key data points such as carbon unit generation (per
habitat), carbon credit vintages, cost of habitat delivery, maintenance costs and available grants (Forestry
Grant Scheme/ AECS/ WT grants). FE applied assumptions for inflation, forward carbon prices, cost of
sales and project discount rates to determine the profitability of the whole farm projects and identify the
Net Present Value (NPV). A full list of the key assumptions and sources can be found in the Annex materials.
See sections with “Financial appraisal’, available for three farms, and 3.3.

Validating whole farm natural capital plans

SACL used various documents drafted by WT staff during project development to carry out trial validations
for three farms (Farm A, Farm B and Farm C) based on requirements from the Woodland Carbon Code
(WCC), Agroforestry Carbon Code (emerging) and Hedgerow Carbon Code (emerging). SACL then carried
out a review of these documents to identify the challenges and opportunities for a validation process
based on simultaneous assessment of multiple (whole farm) interventions. See sections with “Validation”,
available for three farms, and 3.4.




3.2. Core farm plans, validation and financial appraisal

3.2.1. Farm selection and location

SA worked with project partners, the Northwoods Rewilding Network and other stakeholders to access
farmer networks for both organisations to promote the opportunity to participate in the project. This
generated a longlist of interested farmers and after phone calls with ten landowners, we selected five
working farms and farmers to work with across Scotland. The selection criteria included: i) Small to
medium size, according to definition in 3.1.1,, ii) Continued food production alongside natural capital
development, iii) Enthusiasm and openness to create whole farm natural capital project plans, and iv)
Willingness and availability to participate in a 12-month project for research purposes. Farm sizes range
from 48 ha to 232 ha, hence satisfying the “small to medium” size requirement. Since an early project
decision was to use the SAE platform and methodology to demonstrate a whole farm approach, the
interest from some farmers who had already participated in the SAE programme in 2023 or 2024 was
another influential criterion.

Unfortunately, the project team where not able to identify a site that had all interventions (peatland,
woodland, agroforestry and hedgerow) As such, it has not been possible to undertake a pilot assessment
that includes peatland. In the absence of a pilot site that included both woodland and peatland, an
informal review was undertaken by aggregating datasets from a related WCC (WCC) project and PC (PC)
site on contiguous land. It is emphasised that this did not occur as a formal review and is not one of the
three sites assessed to scope. The fact that we were not able to identify a small or medium size farm with
both peatland restoration and tree based natural capital opportunities, to some extent represents the
reality on the ground for this opportunity and has therefore partly influenced one of our project
conclusions.

The locations of the five farms that fulfilled the selection criteria defined above, are shown in Figure 2.
Based on NatureScot's Landscape Map of Scotland®, the northernmost farm — Farm D — is situated in the
Mounth in South Aberdeenshire (landscape ID 32), two farms are in Fife (Farm A in the Firth of Tay, 50, and
Farm C in Edinburgh and Firth of Forth, 59), Farm E is in the Borders region of Ettrick and the Moffat Hills
(70) and the southernmost farm — Farm B — is on the southwest coast of Dumfries and Galloway, in The
Machars (76).

> Naming classification and numbered codes according to NatureScot's ‘Landscapes of Scotland’: Landscape Map
of Scotland | NatureScot Spatial Data Hub [accessed on 03/02/2025]



https://opendata.nature.scot/datasets/9502929059a54f8c993da5578669cd45_0/explore?location=56.166116%2C-3.294765%2C11.98
https://opendata.nature.scot/datasets/9502929059a54f8c993da5578669cd45_0/explore?location=56.166116%2C-3.294765%2C11.98
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Figure 2: Map showing point locations of the five core farms and croft (labelled with star) participating in the project, as well as
relevant local authority boundaries.(Map created using QGIS with OpenStreetMap base layer; Administrative Boundaries from
May 2024, Office for National Statistics).

Three of the farms had an existing and completed SAE assessment (Farm A, Farm B and Farm E), while the
other two farms (Farm C and Farm D) were supported through the process in the first few months of the
project. Three of the landowners let out a portion of their land to other agricultural producers i.e. as
landlords. For the two farms which had not been registered with the SAE prior to the start of the project,
we included the activity of the tenant farmer as part of the whole farm’s plans. This means that all types
of agricultural activity, including inputs and livestock introduced by tenants, have been accounted for in
each of the impact metrics for Farm D and Farm C but not for Farm A. While this contrasts with some of
the Scottish Government's guidance around Whole Farm Plans®, we considered these activities to be
relevant for baselining purposes of this project, especially since one of the farms rented out their land
completely and without these figures there would be no baseline to work from.

6 Scottish Government ‘Whole Farm Plan full guidance - Annex L: Carbon Audits including seasonal land’
https://www.ruralpayments.org/topics/all-schemes/whole-farm-plan/ [accessed on 19/03/2025]
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3.2.2. FarmA

Current farming system and future interests

Farm A was part of the preceding FIRNS project. It borders the banks of the Inner Tay Estuary (a Special
Site of Scientific Interest) and the town of Newburgh in Fife. The low lying, fertile fields by the estuary to
the North show Land Capability for Agriculture (LCA) classification 2, while sloping fields to the East and
West have LCA 3.1 and 5.1 respectively. For this reason, a mixture of agroforestry options is available on
this land, including shelter belts and productive trees within arable fields.” Roughly a quarter of the land is
classed as Severely Disadvantaged Less Favoured Area, and this is mainly used as grassland. Of about 210
ha of utilised agricultural area, 61% (128 ha) is designated as cropland. 18 hectares of woodland already
exist and there are several areas of gorse scrub and about 5600 m of existing hedging. The entire area sits
within the Strathmore and Fife Nitrate Vulnerable Zone. One of the farm’s main outputs is barley for a
local whisky producer, but the land is also rented out for cattle and sheep grazing, and apples from the
existing silvoarable system (trees within cropland) are used for cider production.

The landowner has had apple trees within their arable fields (Figure 3) since 2016/17 and has been a key
advocate of silvoarable agroforestry in Scotland. Owing to the observed success and lessons from the first
field converted to silvoarable land, the farmer is keen to integrate more trees into their arable and
grassland systems.

Figure 3: Photo of existing silvoarable system at Farm A.

7 Farm Advisory Service 'Farm Woodlands Information Sheet’ (20??) https://www.fas.scot/downloads/information-
note-trees-and-carbon-capture/ [accessed on 03/02/2025]
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Natural capital plans
Net new planting: woodland 8.5 ha, hedgerow 997 m, silvoarable 0.39 ha (gross 5.75 ha, since low density
spacing of >5m spacing with rows of apple trees) (see Figure 4)
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Figure 4: Natural capital plans for Farm A

Native Broadleaves — 9.42 ha [8.5 net] will be a mixture of locally appropriate species at 1600 stems/ha,
to be protected with a perimeter deer fence and individual tree guards as appropriate. This compartment
is being created for the purpose of registering with the WCC to realise income through carbon credits
and to increase the native woodland habitat extent in the local area.

Agroforestry — Whole field parcel size — 5.75 ha [net crop area 0.4 ha] is proposed to be a very low density
“alley cropping” format comprising rows of secondary crop trees [apple] at 27m distance rows between a
primary arable crop, with a view for the apples to be harvested annually. Spacing between trees is approx.
3m with wildlflower planting along each row This creates a permanent low-density tree habitat alongside
a wildflower strip habitat beneficial to pollinating insects. Diameter-at-breast-height measurement data
were used from the FIRNS Round 1 project, collected by previous partners the Organic Research Centre
as the basis for the AF (non-WCC) carbon calculation.

Hedging — Up to 1000m has been proposed to create linear wildlife corridors, linking up existing habitats
with a multi species mixture to maximise potential for pollinators and nesting opportunities for birds.
Spacing is five stems/m, protected with spiral guards and aiming for a 2.5 x 2.5m cross sectional area.

Whole farm impacts

Farm A currently shows positive impacts for all six metrics, including having a significant proportion of
area already dedicated as space for nature (Table 1). Future improvements from the natural capital plans
of this project are likely to include a carbon balance closer to net zero as well as greater habitat
connectivity. It is possible that soil organic matter increases in fields with silvoarable systems, but this
requires targeted sampling.




Table 1: Description of results over six sustainable impact areas from the SAE platform. Information from relevant submetrics in

italics.

Baseline (current) Potential (future) impact

Soils Soil types vary, with some fields showing silty SOM may increase in the vicinity of new
texture and others more clay-based, and the hedgerows and trees. Based on current data,
range of Soil Organic Matter (SOM) thus also SOM may increase in the field with the new
varies (from 2.7% on arable to 8.4% on silvoarable system. (To verify whether this
grassland). Soil pH is very good (around 6.3) change is related to tree integration needs
and Bulk Density is very good for the more scientific analyses, but samples from the
corresponding soil types. Earthworm counts field which is destined for silvoarable could be
are good for grassland per soil pit (~7) but taken before planting and then repeated every
lower for arable (~2). The silvoarable field five years after planting, to test this at a basic
shows higher SOM and Earthworms than other | level.)
two arable fields sampled.

Carbon Total Carbon Emissions are low, most coming A further 8.5 ha of woodland as well as
from farm inputs (47%), but result in a positive extension of hedgerows and agroforestry will
Carbon Balance. Sequestration from existing reduce improve carbon sequestration figures,
trees cancel out about a quarter of emissions, bringing overall Carbon Balance closer to net
while Soil Carbon Stock is below average® zero. The silvoarable field shows higher Soil
(about 200 tCO2e/ha for arable and 350 Carbon Stock than the other two arable fields
tCO2e/ha for grassland). sampled, suggesting that an increase may

come about from a further silvoarable field.

Biodiversity | There are some interventions for Habitat Hedgerow and woodland extension should
Management, such as leaving stubble on fields, | lead to greater habitat Connectivity as well as
but there is opportunity for more. Connectivity | Space for Nature. Continued hedge-laying and
between habitats is moderately good, owing to | reduced trimming on new hedges could lead to
existing woodland and hedgerows, which is improved Hedgerow Structure.
also linked to excellent Space for Nature (12.5%
of total area). Multiple crops are grown in
arable fields, resulting in good Crop Diversity.
There is a wide range of Bird Species recorded,
with many amber and red listed species, as well
as very good diversity of Flora (33 unique
species). Hedgerow Structure is good in some
areas, but over-trimmed or overgrown in
others, with some signs of being hedge-laying.

Animal No data in Exchange, since cattle are from a No baseline to deduce changes from.

Welfare leased herd.

Water Water Runoff Managementis good, in part due | Water Runoff Management should improve

to established green cover for most of the year
as well as spring cultivation. Potash Balance is
excellent, while Nitrogen is slightly in
oversupply and Phosphate is inefficient. Water
Usage comes mainly from abstracted
groundwater.

with the additional areas of tree planting. Due
to low planting density of silvoarable and
minimal effect of hedgerows, it is unlikely that
nutrient balances will change much.

8 Soil Association Exchange ‘Measurement Protocol’ (2024)
https://www.soilassociationexchange.com/_files/ugd/21f3ea_5acb58c9b5724003bcb16c563fa808c6.pdf

l[accessed on 25/03/2025]
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Social

The farm is a demonstration site for
agroforestry and is well known for this across
Scotland. Community Engagement for this
reason varies, from participation in research
projects (like this one) and attendance, e.g. as a
panellist, at various sustainable farming events.

Planting another field with apple trees will
possibly stimulate further interest from the
public, eNGOs and researchers. Greater
capacity for apple or cider production is likely
to add to the local food and drink culture and
economy.

The landowner has also engaged local
schoolchildren in tree planting activities in the
past. Cider from the silvoarable apple trees is
made at a local fruit winery and sold at local
grocery and farm shops.

Financial appraisal

The Farm A whole farm approach generates 4,604 carbon units over the project life and has a project
NPV of £85,394 (for assumptions please refer to Annex materials). With the highest carbon unit generation
and revenues, Farm A's woodland (NPV of £172,870) subsidises the hedgerow and agroforestry (NPV of -
£25,608 & -£61,868 respectively).® See Figure 5 for project cashflow over lifetime.

Whole Farm Cashflow
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Figure 5: Farm A Whole Farm Cashflow

1 Woodland has both the highest carbon unit generation (4,449 units, or 97% of the total) and
highest level of grant funding available (Forestry Grant Scheme — FGS — capital & maintenance
grants, with income from Basic Payment Scheme (BPS) included until Year 19). Woodland
maintenance costs vary overtime due to inclusion of periodic higher costs, such as fence and gate
costings (inflated).Despite the benefits for nature, Farm A’'s hedgerows (997m) only generate 57
carbon units (~1% of Farm A’s total) and have little impact on total revenues generated. As such,
hedgerows have a negative NPV, given capital costs exceeding available grants and no

° NPV was used to assess the financial viability of each habitat and the whole farm in aggregate. NPV calculates the
current value of a future stream of payments (such as carbon credits; to calculate this FE, and the project partners,
forecast future cash flows (habitat creation and maintenance costs, grant income available, Basic Payment Scheme
(BPS and potential revenues) and a common discount rate was applied to all projects. For further detail on
assumptions please see Annex materials.




maintenance grants available.

1 Farm A's silvoarable agroforestry is not financially viable (-£61,868 NPV), with 98 carbon units
generated over the assumed project life (30 years was selected for silvoarable). The habitat is not
viable on a standalone basis as establishment costs exceed project income, with no FGS
agroforestry grant funding being available as the silvoarable system is <150 stems per ha. The
scheme falls under the minimum stocking and tree species requirements for inclusion within WCC.

1 In the model, income from product sales (i.e. apple and cider production) was assumed to cover
lifetime maintenance, however the negative NPV indicates that revenues from carbon sales alone
is insufficient to cover costs without additional grant support.

Validation
As the first of the trial validations conducted, Farm A provided useful insights for the project whilst
highlighting areas for further investigation and opportunities.

For the desk-based part of the validation, the aggregated documents created in Round 1 of the project
(see Annex materials) along with supporting information provided by WT were tested. For woodland
creation, financial additionality was checked through the WCC cashflow spreadsheet. Cost data was also
provided for hedges and agroforestry and these were checked for consistency against documents and
maps, with clarification provided by WT. The requirement for the landowner commitment under the WCC
was waived as this requirement would not affect the result of the trial validation.

As the woodland portion was undergoing grant funding application, the draft operational plan from the
application provided useful in evidencing many of the requirements. Where other interventions were not
covered by this, separate management plans detailing establishment and ongoing maintenance were
requested.

When assessing the carbon data, comparisons with the WCC, hedgerow and agroforestry calculators
highlighted the need for a consistent buffer of carbon when different methodologies were used. The WCC
calculator has a built-in buffer of 20% of the PIUs to go to the WCC buffer to ensure any loss of PIUs can
be covered and this was applied to the other interventions.

The site visit was conducted in October 2024. Existing agroforestry and woodland creation were seen to
be successful, giving a good indicator that future interventions would continue this success. The team
were shown around planned sites for agroforestry and woodland to confirm suitability and verify
information provided for the desk assessment, such as justifying ESC figures provided for the carbon
calculations.

3.2.3. FarmB

Current farming system and future interests

Farm B is located on the craggy coastline of Luce Bay in southwest Dumfries and Galloway. There are
several drystone dykes and some historic sites, including ruins which the farm is named after. All fields are
classed as Severely Disadvantaged LFA, and LCA classes varying between 3.2, 5.1 and 6.1, indicating a
moderate range of agroforestry options, such as shelter belts and lowland wood pasture. Of about 218 ha
of utilised agricultural area, most of this is grassland, with 2100 m of existing hedge, some scrub, and a
narrow strip of old deciduous woodland to the north of the farm. The westernmost boundary fence runs
parallel to the coastline for about 500 m and is marked by a coastal path following littoral rock, gorse and
elder scrub. The landowner grazes cattle and sheep up to this fence line throughout the year.

Due to its coastal, clifftop location and lack of trees the farm is very exposed, so the landowner’s priority
is to provide more shelter for livestock (Figure 6). Being part of the Southwest Scotland Regenerative
Farmers Network, the landowner is already thinking about adapting to climate change and recognizes




that less productive grassland areas could be put to better use, such as providing natural shelter through
tree planting. The landowner is keen to do planting in phases and to act as a demonstration site for other
farms in the region.

Figure 6: View westwards at Farm B, across Luce Bay.




Natural capital plans
Net new planting: woodland 29.8 ha, hedgerow 2375 m, silvopasture 12 ha (see Figure 7)
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Figure 7: Natural capital plans for Farm B

Woodland - The proposed planting comprises several blocks of native species, of differing sizes to
increase natural shelter on the farm, that is fairly exposed to southwest winds. Areas selected across the
site aim to offer the most effective balance of livestock shelter with habitat connectivity. This means that
the blocks largely will be focussed on the SW boundaries/corners of fields, creating linkages where
possible to existing habitat or to other proposed interventions. Depending on the size of the individual
blocks, early protection will be in the form of perimeter deer fencing for the larger blocks or individual
tubes shelters for the smaller sites. Those areas within fenced areas will also be protected individually
using smaller guards. Species selection has been determined given the relatively exposed conditions and
so quick growing and hardy species will be planted (mostly at 1600 stems/ha) to create as early a
canopy/shelterbelt as possible.

Hedging — Up to 1000m has been proposed to create linear wildlife corridors, linking up existing habitats
with a multi species mixture to maximise potential for pollinators and nesting opportunities for birds.
Spacing is five stems/m, protected with spiral guards and aiming for a 2.5 x 2.5m cross sectional area

Agroforestry — Approx. 12 hectares of the site have been earmarked for an agroforestry scheme, using

17




the FGS Agroforestry option. This will involve the planting of native/productive species at a density of 400
stems/ha using individual 1.8m wire mesh guards with a separate 1.2m tree shelter inside as protection.
This is so the rest of the field can still be grazed under the stipulations of the grant scheme, in accordance
with SGRPID. The average spacing between trees is 5m, this spacing per tree may be revised to allow
better grazing practice.

Whole farm impacts

The most significant positive impact these plans are likely to have on Farm B’ business is for animal welfare
(Table 2). Further hedgerow and woodland integration as well as new silvopasture plots have the potential
to improve shelter for livestock which may in turn boost animal health and therefore lower mortality rates.

Table 2: Description of results over six sustainable impact areas from the SAE platform. Information from relevant submetrics in

italics.

Baseline (current) Potential (future) impact

Soils Soils are predominantly clay to sandy loam and | If the landowner does not destock, soils on
have good levels of SOM, mostly around 10% remaining grassland parcels may experience
with one field showing 35%. Soil pH is very more trampling, leading to rise in Bulk Density
good (most fields above 6.5) while Bulk Density | over time. However, hedgerows and
data shows that soil is well aerated (around silvopasture may counteract this through
0.85kg/l). Earthworm counts are good (up to 15 | improved aeration by roots, as well as
per pit sampled). increased Soil Organic Matter through leaf

litter.

Carbon Carbon Emissions on the farm are relatively Additional tree features should lead to higher
high (1855 tCO2e/year) and most are caused by | sequestration and overall improved Carbon
livestock (>95%) resulting in a positive Carbon Balance, although it is unlikely the plans will
Balance. There is minimal carbon sequestration | lead to net zero emissions by this measure
(16.1t CO2e/year) from existing trees and alone.
hedgerows. Soil Carbon Stocks are excellent
(all fields showing more than 499 tCO2e/ha
going up to 1341).

Biodiversity | There are various interventions to improve Hedgerow extension should lead to higher
Habitat Management on the land, for example Connectivity. The increase in woodland area
delayed mowing and grazing as well as reduced | implies more Space for Nature, whilst trees in
hedgerow cutting. Connectivity between silvopasture plots and hedges may also attract
habitats is low since current hedgerows and more Bird Species and more diversity of Flora.
woodlands are far apart, and Space for Nature
is 6.5% of total area (mainly littoral rock,
saltmarsh and some wooded and wetland
areas). Livestock Diversity is good, since there
are several breeds of both sheep and cattle.

There are some amber and red Bird Species
recorded on the farm and the diversity of Flora
is good, with 24 unique species.

Animal There is some Antibiotic use for livestock. Hedgerows, shelterbelts and in field trees on

Welfare Welfare Outcomes for Beef and Sheep are silvopasture plots should reduce cow and heifer
mixed, with a main issue being high mortality in | mortality by providing protection from extreme
cows and heifers. weather and possibly improve health and

possibly a reduction of antibiotic use through
diversified browsing options.




Water

Water Runoff Management is very good, mainly
due to establishment of riparian buffer strips
along watercourses and their protection from
livestock. Dirty water is sent to slurry store,
resulting in good Water Usage.

Water Runoff Management should improve
even further with the additional areas of tree
and hedgerow planting.

Social

There is considerable Community Engagement
so far, much of it being online (e.g. Farmer
Time) but the farmer also attends multiple
events throughout the year.

The landowner is already involved in various
networks and they are looking ahead to act as a
demonstration site for hedges and agroforestry,
so this should improve the Community
Engagement score further.

Financial appraisal
The Farm B whole farm approach generates 9,862 carbon units over the project life and has a project NPV

of £272,559 (for detailed assumptions please refer to Annex materials|jjjGcGcNEE
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