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Recommendations

e Soil compaction alone already costs farmers more than £25 million per year due to yield loss and additional
fuel use. The cost of worsening compaction could exceed £70 million at the farm gate, without considering
more inefficient fertiliser use on compacted soils. The overall costs of soil degradation to the wider Scottish
economy are far greater due to impacts from erosion, flooding, contamination, biodiversity loss and
greenhouse gas production.

e Further work on soil monitoring is required to improve an assessment of both impacts and costs.

e The impacts of sealing and flooding on flood extent and intensity should be assessed in combination with
the range of nature-based solutions for flood mitigation.

e Improved linking of biophysical, socio-economic policy and research relating to soil degradation would
improve modelling of impacts and deliver stronger evidence to support adaptive and agile policy
development.

e A framework is required that links the impacts and costs of the degradation of peat and peaty soils and soils
across a wider range of land uses other than those from cultivated land.

Background
Healthy soils underpin and cut across many policy on the cost of erosion in Scotland (Rickson et al., 2019),
areas including parts of the Scottish National their degradation incurs large costs to the Scottish
Adaptation Plan (2024—-2029) and the Scottish economy. Protecting and managing soils as a valuable
Biodiversity Strategy. Scotland’s soils are vulnerable to national asset is essential for agricultur al production,
degradation and, as demonstrated in a previous study managing water flows and maintaining good water quality.

Scotland's soil vulnerability

Topsoil compaction Subsoil compaction Erosion

. py Low

i . i’ L p
. . Extremely ow i . .
- Organic ° - ° I Organic Mineral

Very

High Moderate
Mineral
Moderate

Organic

Medium Moderately

High
High Mineral
Organic

/ 200 A [ 100 200 A

© Crown copyright and database right (2023). All rights reserved. The James Hutton Institute, Ordnance Survey Licence Number AC0000812928

Figure 1 Topsoil (Left), Subsoil compaction (Centre), Erosion vulnerability (Right) (Baggaley et. al., 2020) from National Soil
map of Scotland (Soil Survey of Scotland Staff, 1981).
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Figure 1 Topsoil (Left), Subsoil compaction (Centre), Erosion vulnerability (Right) (Baggaley et. al., 2020)  from National Soil
map of Scotland (Soil Survey of Scotland Staff, 1981).
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Key Findings

Building on existing data, we estimated the extent
of soil compaction in Scotland which shows that
26% of cultivated topsoils are compacted.

The compaction of soils leads to a loss of between
£16 million and £49 million per year in crop yields
alone. Input costs (e.g., fuel, fertilisers) are also
higher for compacted soils with potential fuel use
increasing between £9 million and £26 million per
year without considering the impacts and costs
from additional GHG emissions.

Surface runoff increases in areas with compacted
soils. The additional runoff associated with
compaction in studied catchments was estimated
to be between 0.2% and 7.8%.

Minimising soil sealing (covering with an
impermeable surface) for the protection of
ecosystem services such as agricultural production,
biodiversity, carbon storage, and flood protection
are key elements of the National Planning
Framework 4. In a small test catchment, we have
shown that a 1% increase in sealed area over the
last 15 years resulted in an increase in runoff of
1.5% (Baggaley et al., 2024).

The combination of compaction and sealing could
lead to a 1% increase in the flood area or intensity
which would be a cost of £2.6 million for local
authorities, and each affected home claiming an
average £57,000 to £76,000 in insurance per flood
event (Baggaley et al., 2024).

Additional compaction-associated runoff is likely
to increase the export of sediments and pollutants
to rivers through increasing soil erosion and adding

to the previous estimates of the cost of soil erosion.

Costs of soil contamination could not be estimated
due to limited data on its extent. However,
contamination will impact water and food quality,

as well as potentially cause damage to human health
and ultimately thelossof productive land.There are
likely to be yet unknownimpacts from contaminants
of emerging concern such as microplastics.

All soil degradation leads to changes in soil
biodiversity and the impacts of this is unknown.
Changes will likely add to the impacts and costs
but are inestimable due to lack of coordinated data
collection and collation.

Implications for policy

An integrated soils policy is required to protect
Scotland’s soils as they underpin Scotland’s National
Adaptation Plan, Scottish Biodiversity Strategy,
River Basin Management Plan for Scotland 2021-
2027, Scotland’s Third Land Use Strategy 2021-2026,
Scotland’s National Planning Framework 4.

Including soil measures within the agricultural
reform bill should support prevention and mitigation
of compaction, therefore forming a key part of flood
mitigation and water quality protection.

The impact of soil sealing on runoff should be
explicitly considered as part of the National Planning
Framework 4.

The impacts and costs of degrading peatlands and
peaty soils and land uses other than agriculture
such as forestry should be integrated into a single
framework with the combined impacts on water
bodies assessed.

Improving national scale monitoring and collation
of soils data will provide additional evidence to link
the impacts from soil compaction, soil biodiversity,
soil contamination and soil erosion. This should also
include an assessment of subsoil compaction as
recommended by the draft EU Soil Monitoring and
Resilience Directive.

The impacts of soil degradation are likely to both
contribute to and be exacerbated by climate
change, particularly the predicted increase in spring
droughts and extreme rainfall events. Both the
management and monitoring of soils is becoming
increasingly important and forms a key part of flood
mitigation and water quality protection as well as
helping agriculture to be more resilient.
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