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1. Background

1.1 Proposed scheme

Transport Scotland is upgrading approximately 6.5kmroad from Pitlochry to Killiecrankie to dual carriageway
(Project 4) as part of a wider programmeto improve the A9 between Pethand Inverness.

Transport Scotlandis looking to better capture environmental outcomes within decision making and is fully
committed to the protection and enhancement of the naturalenvironment for transport projects. It is thought
that Environmental Impact Assessment (EIA)' processes could be supported by additional assessments to:

= Betteridentify the value of environmental mitigation and enhancement of schemes.

= Shift approaches fromthe traditionalidentification of adverse impactstoinclude scheme benefits and
associatedvalue.

A natural capitalapproach has beenidentified as a potential approach to supportthe above and capturethe true
value of Transport Scotland schemes. Aretrospective naturalcapital assessment, focussing onthe preferred
option as assessed within the Environmental Statement?, has been conducted for Project 4.

A retrospective study allows for a natural capital assessment of a scheme which has already been subject to
scrutiny by stakeholders (including the public) through the consenting process.

This assessmentwill enable Transport Scotland to considerthe benefits of adopting a naturalcapitalapproachin
the future.

1.2 Natural Capital

Natural Capitalis ‘the sum of our ecosystems, species, freshwater, land, soils, minerals, our air and our seas’
(Defra, 2018)3.

Nature provides directand indirect benefitsto people individually and to widersociety (known as ecosystem
services). Some of these benefits areless obvious than others, but they exist none the less and areimportant.
Applying natural capital approaches ensuresthat the benefits nature brings are not overlooked and can be
protected and enhanced.Naturalcapitalassets provide us with food, clean air and water, fuel, protection from
hazards, recreation, physicaland mental health benefits and much more.

In 2016 it was estimated that the partial value of natural capital in the UKwas near to £1 trillion-.

" The EIA aims to report the significant environmental effects associated with development, with a review to reduce the environmental impact. More
information on the EIA process can be found here: https://www.gov.uk/qguidance /environmental-im pact-assessment [Last accessed: 30 March
2020].

2 An Environmental Statement is the main output of an EIA. The Environmental Statement for the proposed scheme can be found here:
https://www.transpo rt.g ov.s cot /pu blication/draft- orde rs-and-environme ntal-statement-pitlochry-to-killiecrankie-a9- dualling/ [Lastaccessed: 18
January 2022].

3 Defra (2018). 25 Year Environment_Plan. Available online at: https://www.gov.uk/governme nt/publications/25-year-environment-plan [Last
accessed: 30 March 2021].

4 UK natural capital accounts. 2019. Available online at:
https://www.ons.gov.uk/economy/environmentalaccounts/bulletins/uknaturalcapitalaccounts /2019 [Last accessed: 15 April 2021]
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An example of a natural capital asset could be woodland. The ecosystemservices that we might associatewith
woodland include carbon storage, cooling, shading and timber for example. When assessing the benefitsand
values associated with natural capitaland ecosystemservices, a logic chainapproach (asdeveloped by Natural
England®) canbe used, shown below in Figure 1-1.

Figure 1-1: Logic Chain example (global climateregulation by woodland) used for assessing natural capital assets.

Quantity Quality Location

Benefits and Value

Benefit -18.6 million tonnes of
carbon stored/sequestered by UK
woodland*

Value: £1168 million™**

* 2013-2017 average of carbon
sequestered by UK woodland

** 2013-2017 average annual value of
carbon sequestration by UK woodland

1.21 Ecosystem services
Ecosystem Servicesare the directand indirect benefitsthat ecosystems provide for human wellbeingand quality
of life, and include provisioning, regulating, cultural and supporting services.s
Provisioning services: Tangible productsthatcan be obtained from ecosystems that meethuman needs.
Regulatingservices: Ecological processes that regulate and reduce pollution and other adverse effects.

Cultural services: Environmentalsettings that enable cultural interaction and activity.

Supportingservices: These do not produce outputs for final consumption or production, but are essential for
the functioning of provisioning, regulatingand cultural services, which do provide outputs. This distinctionis
made to avoid the double counting of services and to recognise the contribution that supporting services
make without assessing or valuing them. Examplesinclude soil formation, where a final benefit could be crop
production, for example.

Ecosystem services considered for this project were based upon the Eco-Metric approach?, now known as The
Environmental Benefitsfrom Nature (EBN) tools and include:

=  Food production = Floodregulation = Air qualityregulation
=  Wood production = Erosionprotection = Coolingand shading
=  Fishproduction = Water qualityregulation = Noisereduction

= Watersupply = Carbonstorage = Pollination

5 Natural England (2018) Natural Capital Indicators: for defining and measuring change in natural capital (NERRO76). Available online at:
http://publications.naturalengland.org.uk/publication/6742480364240896 [Lastaccessed: 30 March 2021].

6 NatureScot (2020) Ecosystem services — nature's benefit. Available online at https://www.nature.scot/scotlands- bio dive rsity/s cottish-biodiversity-
strategy/ecosystem-approach /ecosyste m-services-natures-benefits [Last accessed: 30 March 2021].

7 Further information can be found here: https://ecosystemsknowledge.net/ecometric [Last accessed 30 March 2021].

8 Further information can be found here: http://publications.naturalengland.org.uk/publication/6414097026646016 [Last accessed 10 January
2022].



http://publications.naturalengland.org.uk/publication/6742480364240896
https://www.nature.scot/scotlands-biodiversity/scottish-biodiversity-strategy/ecosystem-approach/ecosystem-services-natures-benefits
https://www.nature.scot/scotlands-biodiversity/scottish-biodiversity-strategy/ecosystem-approach/ecosystem-services-natures-benefits
https://ecosystemsknowledge.net/ecometric
http://publications.naturalengland.org.uk/publication/6414097026646016
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. Pest control . Aestheticvalue . Interaction with nature

=  Recreation =  Education = Senseof place

For this study, the following ecosystem serviceswere considered priorities by stakeholdersin the Environmental
Steering Group comprised of Historic Environment Scotland (HES), Perth & Kinross Council, Scottish
Environment Protection Agency (SEPA), Scottish National Heritage (now NatureScot), Highland Council and the
Cairngorms National Park Authority.s:

1.22 Habitat typesin Scotland

A habitat is an ecological or environmental areathatis inhabited by a particularanimal or plantspecies©and
different habitats can deliver differing ecosystem services. Scotland comprises of seven broad habitattypes,
which are:

= Coastal =  Woodland
= Inland surface waters = Agriculture and cultivated
= Mires, bogs and fens = UrbanEnvironments

. Grassland

. Heathland

Definitions for each of the broad habit types presentacrossthe study areafor this projectare provided below,as
defined by the European Nature Information System (EUNIS) '*.The Phase | habitat survey did not identify any
specific habitatswhich are typically associated with the urban environment (such as gardens or al lotments for
example). The Eco-metric/EBNtools do not identify any ecosystem service provision associated with ‘'sealed
surface and buildings, which were found to be present acrossthe study area. Furthermore, widerurban
environments are captured under the assessment of ‘cultivated’ land wherein the benefits of assets suchas open
greenspace is assessed. As a result, the urban environment is not assessed further, with relevantelements
contained within other broad habitats.

9 The icons shown (which depict ecosystem services) are slightly different to those assessed within the Eco-metric/The Environmental Benefits from
Nature tool, yet still reflect industry best practice such as the Natural England's Natural Capital Indicators: For Defining and Measuring Change in
Natural Capital (NERRO76), available online at: http://publications.naturalengland.org.uk/publication/6742480364240896 [Last accessed: 18
January 2022]. It should be noted that as the project developed, it was agreed that ‘wild species diversity' i.e. ‘biodiversity’ would be considered
independently of other ecosystem services, with the link between the two being defined more clearly i.e. biodiversity enhances natural capital asset
quality and therefore the provision of ecosystem services.

10 UK National Ecosystem Assessment. Date Unknown. Ecosystems and Habitats. Available online at: http://uknea.unep-
wcmc.org/EcosystemAssessmentConce pts/E cosystemsa nd Habitats /tabid/99/Default.aspx [Lastaccessed: 15 April 2021]

"1 Further information on EUNIS and habitat types can be found here: https://eunis.eea.europa.eu/ha bitats-code-browser.jsp [Lastaccessed: 15 April
2021]



http://publications.naturalengland.org.uk/publication/6742480364240896
http://uknea.unep-wcmc.org/EcosystemAssessmentConcepts/EcosystemsandHabitats/tabid/99/Default.aspx
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Inland surface
waters

Non-coastal, above-ground, open, fresh or brackish
waterbodies (e.g. rivers,streams, lakesand pools,
springs), including their littoral zones.

Grassland

Non-coastal land whichis dry or only seasonally wet
(withthe water tableat or above ground level for less
than half of the year) with greater than 30% vegetation
cover. The vegetationis dominated by grasses and
other non-woody plants, including mosses,
macrolichens, ferns, sedgesand herbs.

Heathland

Non-coastal land whichis dry or only seasonally
inundated (with the watertableat or above ground
level for less than half of the year) with greater than
30% vegetation cover. The vegetation is dominated by
shrubs or dwarf shrubs of species thattypically do not
exceed 5m maximum height. Includes shrub orchards,
vineyards, hedges (which may have occasional tall
trees).

Woodland

Woodland and recently cleared or burnt land where the
dominant vegetationis, or was until veryrecently, trees
witha canopy cover of at least 10%. Includes lines of
trees, coppices, regularly tilled tree nurseries, tree-crop
plantationsand fruit and nut tree orchards.

Agricultureand
Cultivated

Habitats maintained solely by frequent tilling or arising
from recent abandonment of previously tilled ground
suchas arable land and gardens.

Images of Scotland's broad habitat types originate from the Scotland’s Natural Capital Asset Index Story Map 2.

12 Available online at: https://www.nature.scot/professional-advice /planning-and-develo pment/so cial-and-eco nomic-benefits-nature/natural-
capital/natural-capital-asset-index [Lastaccessed: 18 January 2022].



https://www.nature.scot/professional-advice/planning-and-development/social-and-economic-benefits-nature/natural-capital/natural-capital-asset-index
https://www.nature.scot/professional-advice/planning-and-development/social-and-economic-benefits-nature/natural-capital/natural-capital-asset-index

Jacob
Retrospective Natural Capital Assessment Summary Document \Jaco S

1.23 Natural Capitalin Scotland

In 2015, the partialassetvalue of Scottish natural capital was estimatedtobe £291 billion '3,

The Natural Capital AssetIndex (NCAI) " tracks the capacity of Scotland's terrestrial ecosystems to provide
benefits through anassessment of quantity and quality information. In 2014 the NCAl completed a backcasting
exercise, whichaimed to understand the long-term trends of natural capital in Scotland. It found that natural
capital had beenindecline since 1950and effortstorecover Scotland’s natural capital had a long way to go.

Since then, the NCAl has found that Scotland'’s naturalcapitalisinan‘increasing’ state, witha 2% increase
between 2016 and 2019. This means thatthe potential for Scotland's habitats to deliver ecosystem services has
improved.

Althoughthe NCAI states that allbroad habitat types are increasing, there aredeclines in some components,
such as quality of designated woodlandsand upland bird populations. Figure 1-2Error! Reference source not
found. reflectsthe changes in potential ecosystem service provision from Scotland's habitats during 2000-2018.

Figure 1-2: NCAI 2000 to 2018 by type of habitat (from Scotland's NCAI).
NCAI 2000 to 2018 by type of habitat

= Woodland

e Inland surface waters

100)

w——Coastal

w—Grasslands

—Overall (Smoothed)

Index (2000

e Mires, bogs, fens

w—Heathland

e Agriculture & cultivated

90 -
2000 2003 2006 2009 2012 2015 2018

The £1 Billion Challenges was launched in 2020 by SEPA and the Scottish Wildlife Trust to develop innovative
investment and funding models to protectand restorevulnerable ecosystems.

Scottish Conservation
Finance Project

£ 1BILLION
CHALLENGE

13 Scottish natural capital: Ecosystem Service Accounts. (2019). Scottish Government. Available online at: https://www.gov.scot/p ublications /scottis h-
natural-capital-ecosystem-service-accounts- 2019/ [Last accessed 30 March 2021].

4 The NCAI can be found here: https://www.nature.scot/scotlands- natural-capital-asset-index-2019 [Last accessed: 30 March 2021].

5 More information on the £1 Billion Challenge can be found here: https://scottishwildlifetrus t.org.uk/ne ws/route-ma p-to- 1- billion-for-nature-

conservation-published/ [Last accessed: 30 March 2021].
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As a result of suchinitiatives, the need for natural capital assessmentis growing, with a renewed focus onthe
natural environment. Scotland's draft fourth National Planning Framework (NPF4)c includes Policy 3: Nature
Crisis, which focuses on supporting biodiversity. The draft wording statesthat ‘proposals forlocal development
should only be supported if they include appropriate measures to enhance biodiversity’. However,no
standardised method for considering positive effects for biodiversityis currently suggested.

Further, the draft NPF4Policy 3 expands its focus on biodiversity to also consider ecosystem services, stating
that:

= ‘Designshouldtake into account the needto reverse biodiversity loss [and] safeguardthe services that
the natural environment provides’

= ‘Developmentproposalswhich integrate nature-based solutions and deliver positive effects for
biodiversity should be supported.'

1.24 Natural capitaldrivers/pressures andrisks

Natural capital assetsand the associated provision of ecosystem services can be compromised because of
environmental trends and competing societalfactors.

Drivers/pressures are high-level trends/competing requirements which could have animpact on
natural capital.

Risks are specific impacts of drivers/pressures which can have direct impact on ecosystem service
provision.

Figure 1-3 presents the naturalcapitaldrivers/pressures and risks for the A9 Project 4 Scheme as identified by
stakeholdersinthe Environmental Steering Group.

6 The draft fourth National Planning Framework is currently out for consultation and can be found here: https://www.gov.s cot/publications/s cotland-
2045-fourth-national-planning-frame work-draft/documents/ [Last accessed: 13 January 2022].
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Figure 1-3: Drivers/pressuresandrisks for the A9 Project4 Scheme.

Climatechange:

eIncreased frequency and severity of natural hazards.
eDeterioration of peatland whichstores carbonyet can actas a carbon sourceif degraded.

Biodiversity loss:

eChanges in habitat & species distribution,composition & quality.

Development/Changing use of sea and land:

eImpacts on the historic environment (i.e. listed buildings).
el oss of habitat and increased flood risk to habitats.
eReduction in slope stability through removal of trees.

eFragmentation of habitats (reducing biodiversity and creating risks to road users from wildlife crossing
roads).

Land Management Change:

eDisturbance to archaeological sitesand monuments, potential for soil erosion and changesin water levels
affecting archaeological deposits.
eFelling of maturing plantations coupled with climate change increases risk of loss of slope stability.

eDrainage of peatlandsto increase grazing potential and heather growth for sporting estatesincreases risks
of deterioration of peatlands.

Pollution:

e Air pollution.

eChanging water quality.

*Noise & light pollution.

*The above elementsleadingto biodiversity loss.

Invasive non-nativespecies and direct exploitation of organisms:

eChanges in habitat & species distribution,composition & quality.
eIncreased need for pest management.

Indirectdrivers —Such as consequences of social disconnect with nature:

eExploitation of nature resultingin over-use and/or mis-managementwhich undermines ecosystem service
provision.
eImpacts of climate change, pollution and invasive, non-native species are not managed.
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1.25 Natural Capital Opportunities

Through effective management of natural capital assets, opportunities for enhancements arepossible. Figure
1-4 displays natural capital opportunities identified for the A9 Project 4 Scheme, as highlighted by the
Environmental Steering Group.

Figure 1-4: Natural Capital Opportunities for the A9 Project 4 Scheme

NatureScot

1.3 Areas to note

A core set of taskswere required for the retrospective natural capital assessment, whichare set out inthe
methodology (Section 2 of this document).

However, the scope of the assessment was expanded toinclude several additional pilot studies, which have
added valueto how future natural capitalassessments (beyond those completed by TransportScotland)are
undertaken.

Additional pilot studiesincluded:

= Ancient Woodland pilot: Supporting technicalnote to providean assessment of ancient woodland across
the studyarea and implications for the existing retrospective natural capital assessment.

= Historic Environment and NaturalCapital pilot: A pilot looking at the integration of the historic
environment within natural capitalassessments, through collaboration with HES.

= Habitat Connectivity pilot: Supporting technical note to provide an assessment of habitat connectivity
across the studyarea and implications for the existing retrospective natural capital assessment.

» Detailed Quantification of Ecosystem Service Flows and Valuation: A pilot quantifying the positive and
negative impactsto the flow of ecosystem servicesfromnaturalcapitalassets in monetaryand non-
monetaryterms.

A step-by-step approach was undertaken for the retrospective naturalcapital assessment, with each of the core
tasks (outlined in Section 2 of this document) informing the next and building upon the previous. Technical

11
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notes were thenproduced for core tasks Two to Six. Typical reporting for a naturalcapitalassessment would not
follow this approach; however, one of the purposes of the assessmentis to raise awarenessand understanding of
natural capitalapproachesacross Transport Scotland teammembers,and thereforeit was beneficial to
document each stage of the process. It should be noted that asthe retrospective natural capital assessment
developed, methodologiesalso evolved (owing to dataavailability, development of pilot projects etc.) meaning
the content of certaintaskswas superseded.Where this is the case, this is noted inthe assessment outcomes.

The proposedscheme has already been subject to scrutiny by stakeholders (including the public) through the
consenting process. Nonetheless, the natural capitalassessment has included engagementwith stakeholders
included within the Environmental Steering Group. Other stakeholders, such as Forestryand Land Scotland, have
alsobeenengaged when considered appropriate throughout the assessment. Stakeholder engagementhas been
invaluable to this retrospective natural capital assessmentand has helped define additional pilot projects which
will alter the way natural capital assessments areundertakeninthe future across the UK. Stakeholders included:

= Forestryand Land Scotland '

= Historic Environment Scotland's
= NatureScot

= Perthand Kinross Councilze

= SEPAz

1.4 Purpose of document

This summary document aims to providea non-technical overview of the retrospective natural capital
assessment for the A9 Dualling Programme: Pitlochry to Killiecrankie (Project 4), to:

= introduce naturalcapital and applications for Transport Scotland schemes;

=  summarise the outcomes of the retrospective natural capital assessment;

= sharethe outcomes of the assessmentacrossa widergroup; and

= reportonasingle set of outcomes (allowing the impacts of the additional pilot projectson the core scope of
works to be included).

This document includes the following sections:
= Section1- Background

=  Section 2 - Methodology

=  Section 3 - Outcomes

Section 4 - Conclusion

17 For more information, visit: https://forestryandland.qgov.scot/ [Last accessed: 13 January 2022].

8 For more information, visit: https://www.historicenvironment.scot/ [Last accessed: 13 January 2022].
9 For more information, visit: https://www.nature.scot/ [Last accessed: 13 January 2022].

20 For more information, visit: https://www.pkc.gov.uk/ [Last accessed: 13 January 2022].

21 For more information, visit: https://www.sepa.org.uk/ [Lastaccessed: 13 January 2022].
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2. Methodology

The methodology for the retrospective natural capital assessment was originally splitinto six core tasks, as
outlined below?2. However, through the development of the project, it was agreed thatan additionalfive tasks
would also be undertaken, including the pilot studiesidentified in Section 1.3. Further information of the core
and additionalpilot tasks can be found in Table 2-1, with an overview of task outcomes presentedin Section 3.

Core Tasks

eTask One: Framingthe assessment

eTask Two: Natural capital baselineassessment

eTask Three: Scheme impacts on natural capital (pre-mitigation)

eTask Four: Effects of mitigation,compensationand enhancementand development of a ‘balance
sheet’

eTask Five: Identification of alternative mitigation, compensation and enhancement measures

eTask Six: Capturing wider benefits (social value)

Additional Pilot Tasks

eAncient woodland pilot

eHistoric environmentand natural capital assessments pilot
eHabitatconnectivity pilot

eSummary document (this document)

eDetailed quantification and valuation of ecosystemservices

The following sections highlight the rationale for each of the additional pilot tasks.
Ancient Woodland Pilot

Whentask outputs of the retrospective natural capital
assessment were shared with stakeholders, SEPA
identified that it was not overtly clear whether
woodland affected by the scheme was ancient or non-
ancient woodland.

In Scotland, ancient woodland is defined as land that is
currently wooded and has been continually wooded, at
least since 17502,

Typically, within natural capitalassessments, ancient
woodland is considered as a quality indicator of natural
capital assets. The retrospective natural capitalassessment aligned with this typical approach acknowledging
that ancient woodland has intrinsicimportance due to:

= itsageandinabilitytobe replaced;

22 Core tasks seven and eight involved presentation of the project findings and communication and project management.

23 NatureScot. 2020. A guide to understanding the Scottish Ancient Woodland Inventory (AWI). Available online at: https://www.nature.scot/quide-
understanding-scottish-ancient-woodland-inventory-
awith~text=In%2 0S cotlan d%2 C% 2 0Ancient %2 0Woo dland% 2 Ois,w oo ded% 2C %2 0at% 2 Oleast%2 Osince% 20 1 750.&text =T hey% 2 0in clu de% 20all
%20remnants%20of,0f %2 0the%2 Ooriginal%2 OAtlantic% 2 Oforests. [Last accessed: 18 January 2022].

13
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= itsvalue as a habitat for the speciesit supports and habitat connectivity; and

= itssignificant carbonstores.

Despite this, asthe coverage of ancient woodland is significant across the study area, it was agreed that further
consideration should be givento ancient woodland as a distinct naturalcapitalasset, in the form of an Ancient
Woodland Pilot, tofully captureits ecologicaland culturalvalue. This pilot tookinto account the significant work
previously undertakento accurately map and verify ancient woodland sitesacross the A9 projects.

Historic environment and natural capital assessments pilot

Whilst there is anacknowledgement across the natural capital discipline that the historic environment provides
more than cultural services, traditionally, the historicenvironment is captured through the assessment of
cultural services? within a natural capital assessment.

Feedback from stakeholders requested thatthe historic environmentbe considered beyond cultural services to
acknowledgeits importance, for exampleas a contributing factor to wider ecosystem service provision, including
provisioning and regulating services. Accordingly, a Historic Environment and Natural Capital Assessment Pilot
was agreed to be completed, with HES working alongside Jacobs and TransportScotland to develop anapproach
which allows the historic environmentto be better integrated within natural capital and wider environmental
assessments.

Habitat connectivity pilot

Uponreviewing outcomes of the retrospective natural
capital assessment, stakeholders identified that
location elements and respective contributions to
ecosystem service provision could benefit from being
explored further.

As such, it was recommended that additional pilot
work could be undertakento explore the contribution
. of natural capital asset location (and specifically
gij(i'cp)'uncil Gree ghé{e Network ha biFat connectivity?s) to the provision of ecosystem

. example ovided by SEPA  Services.

Aberdeen (;'
2P .

e

Summary document(this document)

Once all tasks were completeit was considered beneficial to produce a summary document to outline each of
the tasks and their outputs,to summarise methodologies used and tie together the outcomes of the
retrospective naturalcapitalassessment. This summary document will providean overview of the assessment
which aims to be accessible to a wideraudience than the technicalnotes provided to date, allowing wider sharing
of key assessment outcomesand take-home messages. The summary document (i.e. this document) is not
included inTable 2-1 as informationregarding descriptionand purpose is provided within the wider document.

Detailed quantificationand valuation of ecosystem services

Finally, it was decided thata detailed quantification and valuation of the changes in natural capital assets and
ecosystem services associated with the A9 Project 4 should be undertaken. This exercise wasundertaken to allow
Transport Scotland to understand the monetary value associated with changes in natural capital and ecosystem
service provision associated with the proposed scheme.

24 Cultural services can be described as ‘environmental settings that enable cultural interaction and activity’ and typically include recreation, aesthetic
value, education, interaction with nature, and sense of place.

25 Habitat connectivity refers to the degree of movement of organisms or processes within and between ecosystems (Crooks, KR. and Sanjayan, M.
2006. Connecting conservation: maintaining connections for nature. In: Crooks, K.R.and Sanjayan (Eds) Connectivity Conservation, pp 1-20.
Cambridge University Press, Cambridge).
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The description, method, and purpose of eachtask is outlined below in Table 2-1.

Table 2-1: Outline of completed tasks.

Task Description Method Purpose Outputs
» Workshop with the Environmental Steering Group held on 7t" July 2020 to:
- Define aims, objectives, and outcomes of the project.
- Provide anoverview of the methodology.
- Gather information to informthe natural capital assessment.
- Understand perceived opportunities, benefits, and values associated with Defining suitable datafor the assessment: To determinewhat data
natural capitalassets across the study area. was available for the identification of asset quantity, quality, and - Briefing pack
- Discuss how a natural capitalapproach fits inwithwider A9 strategic location. = Workshop
Task One Framing the assessment documents. »  Workshop notes
_ : : Early stakeholder engagement To gain buy-in tothe approachand to P
Gainfeedback onthe proposed approach and answerany queries. ; X . ! » Dataframework
. o . . . allow for a more detailed understanding of client (and wider
» Priortothe workshop, a briefing pack wasprovided to EnvironmentalSteering stakeholder) viewpoints
Group members to complete, including similar information to the workshop, yet in
more detail.
= Following the workshop, a data framework, containing an overview of the proposed
data to be used for the natural capital assessment, was circulated to attendeesfor
comment.
» Followingstakeholder feedback, additionalsources of data wereidentified.
Task Two technical note
includingappendices relating
to:
Defining a natural capital baseline: Collation of information (inclusive » Natural capital asset
. . . . . . e of that presented within the Environmental Statement) allows for the register (quantity
Use of lOQ'CCha"m (mtrod'ucedm Section _1 of this r.eport) t0|der\t|fy. developmentofa natural capitalassetregister, whichactsasa assessment)
» natural capitalassets interms of quality, quantity, and location; snapshot of the existing natural capital acrossthe study area.
el T Natural capital baseline assessment | * types of ecosystemserviceswhichmay be provided by suchassets; Identifying drivers/pressures and risks: An understanding of existing = Natural capzl)tal (quality
. : i icas: > . . o . assessmen
types of benefits we gain from services; and trends is important, allowing differentiation between impacts of the A9 ) .
. . . . : . . . information
= examples of value associated with benefits (monetary and non-monetary). Project 4 Scheme and wider externalities which mayresultin
Identification of drivers/pressures and risksrelating to natural capitalacrossthe region. | €cosystemchange and may need tobe managed inthe future. * Natural capital
(locationassessment)
information
» Habitat mapping
= Review of Environmental Statement chaptersfor the proposed scheme?’ to Task Three technical note
] ) determine potential impacts on natural capital assetsand ecosystemservices,pre- | |dentifyimpacts of the proposed scheme (pre-mitigation) on natural
Scheme impacts on natural capital itigati . . . . . L
Task Three . mitigation. capital assets/habitattypes and associated ecosystem service Graphic demonstrating links
(pre-mitigation?s) . . . . . . . ;
= Spatial analysiszt to determine which naturalcapital assets arelocatedinareas provision. betweennaturalcapitaland
subject toworks (and potential temporary and permanentimpacts on ecosystem EIA methodologies
service provision).

26 Mitigation refers to measures intended to avoid, reduce, or offset potential adverse environmental impacts.
27 The Environmental Statement for the proposed scheme can be found here: https://www.transport.gov.scot/publication/draft-orders-and-environmental-stateme nt-pitloch ry-to-killiecrankie-a9-dualling/ [Last accessed 18 January 2022].
28 Spatial analysis involves the use of Geographical Information Systems (GIS) to visually display data, usually in the form of a map, making it easier to observe patterns.
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Method

Task Description

Purpose

Outputs

Development of a graphic which demonstrates similarities and differences between
EIA and natural capital methodologies.

Identify key similaritiesand differences betweenthe EIA processand
natural capitalassessment, to raiseawarenessand support future
application of joint approaches.

Task Four

Scheme impacts on natural capital
(post-mitigation) and development
of a ‘balance sheet’

Review of the Environmental Statement for the proposed scheme toidentify
significant residualimpacts and implications for natural capital and associated
ecosystem services (post-mitigation).

Spatial analysis of environmental mitigation defined within the Environmental
Statement to determine impacts on natural capital and ecosystem services (post-
mitigation).

Review of relevant documents (such as the A9 Dualling Programme — Strategic
Environment Assessment Environmental Report(2013)) toreflect onearly
perceptions of ‘what good looks like’,to determine whetherthis is reflected in
natural capitaloutcomes.Similarly, consideration was given to how the proposed
scheme aligns with policy documents, such as the National Transport Strategy?® and
Draft Infrastructure Investment Plan Consultation*® inrelation to natural capital.

Provide an overview as towhere natural capital assetshave been
impacted (eitheradversely or beneficially) as a result of the scheme
and when considering mitigation, compensation, and enhancement
measures.

Task Four technical note

Task Five

Identification of alternative
mitigation, compensation, and
enhancement measures

Collation of outcomes from previous tasks

Stakeholder workshop to summarise the outcomes of the retrospective natural
capital assessment to date and to identify opportunities for natural capital
enhancement.

Wider discussion with other environmental disciplinesto share outcomesof the
retrospective naturalcapitalassessment and identify opportunities for
enhancement 31,

Review of the Environmental Statement to identify any further opportunities for
natural capitaland ecosystem service enhancement beyond existing environmental
commitments.

Review of previously identified drivers/pressuresand risks when considering the
outcomes of the retrospective natural capital assessment and whether further
recommendationfor inclusion can be made.

Provide an understanding of how natural capital assets (and associated
ecosystem services) could have been enhanced asaresultofthe
alternative/additional measures.

= Task Five technical
note

= Workshop

=  Workshop notes

Task Six

Capturing wider benefits (social
value)

Social value mapping through use of the A9 Dualling Programme community
benefit toolkitsz.

Within the toolkit, the metrics were broadly captured underthe Scottish
Government's National Performance Framework (NPF) outcomes. However, for ease
of analysis, and to allow the individual metrics to be mapped againstthe NPF
outcomes, the metrics were capturedacross six broad themes: community,
employment, education, poverty,economy and environment.

Community benefit toolkit metricswere then mapped against threedocuments:

- A9 Dualling: Perthto Inverness Sustainability Strategy;
- Scottish Government’'s National Performance Framework; and

- Jacobs and Simetrica-Jacobs' Before & Beyond the Build.

Provide an understanding of the wider social, environmental, and
economic benefits that could be explored within schemedevelopment
and provided during constructionand delivery.

Make recommendations as to how wider benefitsand greatersocial
value could be generated by the proposed scheme.

Technical note, supportedbya
Social Value Mapping Exercise

29 The National Transport Strategy can be found online at: https://www.transport.gov.scot/our-ap proach/national-transport-strateqy/ [Last accessed: 18 January 2022].
30 The Draft Infrastructure Invest Plan Consultation can be found online at: https://www.gov.scot/p ublications /national-mission-local-im pact-draft-infrastructure-investment-plan-scotland-202122-202526/ [Lastaccessed: 18 January 2022].
31 This primarily comprised discussions between the internal Jacobs team and the EIA lead and ecology disciplines.

32 The A9 Dualling Programme Community benefit toolkit is a series of metrics aimed to generate wider value across the programme.
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Task Description Method Purpose Outputs
To consider whether ancientwoodland should be considered as a
= Spatial analysis toidentify areas of ancient and non-ancient woodland withinthe §ec|;)aratedasset]c\/v|'F2|n the rgrrozpectzer:\au;ralcap|ta lfashse’ssmen"c, ,
Supporting technical note to studyarea. Indepen e:)to wider woodland (andthereforepart of the ‘quantity Ancient woodland pilot
i i assessment). .
R prOV(;(ile adn assessn;ent o(fjanuent gl Researchtoidentify the level of ecosystem service provision associated with ancient technical note
Woodland woodland acrossthe studyareaan woodland, when compared to non-ancient woodland. To consider whether the ability of ancient woodland to provide services | | . . .
. implications for the existing N . . . o . . - s Literature review of ancient
Pilot retrospective natural.capital = Application of researchfindings to ancient woodland assetsidentified. suchas biodiversity and cultural services should be revisited to reflect woodland and ecosystem
assessment = Decision makingas to whether the ability of ancient woodland to provide services | SPecial qualities of the ancient woodland environment. service provision
such as biodiversity and cultural services should be revisited to reflect special T the natural capital discipli d ideration of ancient
qualities of the ancient woodland environment To progress the naturalcapitaldisciplineand consideration of ancien
» Consideration of the historic environment data currently available suchas the
Historic Pilot looking at integration of the Historic Land-use Assessment (HLA).3: Ancient woodland pilot
Environment | Historicenvironmentwithinnatural | . piscussion between HES and Jacobs as to how existing datasets could support o technical note (Section 6
capital assessments, through ; To understand how the historic environment could be better .
and Natural o future natural capital assessments. . - ) . . provides a supplement on
. collaborationwith HES (outcomes .. . . . incorporatedwithin natural capital assessments, beyond consideration | , . . .
Capital included within the Ancient » Preliminarywork undertaken by HES to apply historic environmentdata across of cultural services Integrating the Historic
Assessment . . woodland environments. ’ Environment within Natural
Pil Woodland Pilot reportas synergies Capital A )
ot existed between both pilots) = Discussions as to whether natural capital methodologies could be adaptedto apital Assessments'.
include age/time-depthin landscape as one of the key components of a natural
capital asset, which determinesthe level of ecosystem service provision.
. . s . . . . To explore the contribution of natural capital asset location . S
Supporting technical note to » |dentifyinga suitable habitat connectivity method to meet the needs of the project. ( artipcularl habitat connectivi consider:ations) tothe brovision of Habitat connectivity pilot
. provide anassessment of habitat = |dentification of which ; d d 1 ionalf P yha ty . P technical note
Habitat Connectivity across the studv ares Identification of which ecosystem services are most dependent on locationalfactors. | ecosystem services and how this is impacted by the proposed scheme.
Connectivity andim licaytions for the exis);in » Mappingexerciseto determine habitat connectivity and connectivity for people, Supportingmapped outputs
Pilot retrosrfective natural capital 9 allowingfor a habitat connectivity baseline for the study area to be developed. The outcomes of the assessment will contribute to the development of displaying habitat connectivity
assessment = Assessmentofthe proposedscheme’simpacton habitat connectivityand natural | the natural capitaldiscipline and consideration of locational factors for | _ - | connectivity for people
capital pre-and post-mitigation. future assessments.
» |dentifying which ecosystem services could be quantified and monetised based on
Detailed Pilot quantifying the positive and the availability of data and appropriate methods.
Quantification | Negative impac'Fsto the flow of = Application of ecosystem servicevaluation methods informed by the Scottish To understand the monetary value associated with changesinnatural | Detailed Quantification of
of Ecosystem | €cosystemservices fromnatural Natural Capital Accounts3+ and Defra's Enabling a Natural Capital Approach capital and ecosystem service provision associated with the proposed | Ecosystem Service Flowsand
Service Flows | capitalassetsinmonetaryand non- guidances. scheme. Valuation pilot technical note
and Valuation | Mmonetaryterms.

= Comparison of the monetary values associated with changesin ecosystemservices,
using values convertedintoreal baseyear costs and discountingin line with HM
Treasury's Green Book Guidancess.

environment/historic-environ ment /#: ~:te xt=Histo ric %2 0Land %2 DUse% 2 0Assessment %2 O(HLA ,change % 2 0in %2 Othe %2 Ohistoric %2 0environment. [Last accessed: 16 April 2021].

https://www.gov.scot/ publications/s cottish-natural-capital-accounts-2020/pages/ 1/ [Lastaccessed: 13 January 2022].

35 For more information, visit: https://www.gov.uk/quida nce/e nabling-a-natural-capital-approach-enca [Last accessed: 13 January 2022].

33 HLA is an ongoing project designed to map past and present land use across Scotland to help inform how today's landscape has been influenced by human activities in the past. Scotland’s Environment (2020). Historic Environment. Available online at: https://www.environ ment.gov.scot/our-environment/pe ople-and-the-

36 For more information, visit: https://www.gov.uk/gove rnment/publications/the-green-b ook-appraisal-and-evaluatio n-in-ce ntral-governe nt/the-green- book-2020 [Last accessed: 13 January 2022].

3% The Scottish Government produces annual estimates of the quantity and value of the services supplied by Scottish Natural Capital. The Detailed Quantification of Ecosystem Service Flows and Valuation was informed by methods used in the production of the 2020 Scottish Natural Capital Accounts, which are available online at:



https://www.environment.gov.scot/our-environment/people-and-the-environment/historic-environment/#:~:text=Historic%20Land%2DUse%20Assessment%20(HLA,change%20in%20the%20historic%20environment
https://www.environment.gov.scot/our-environment/people-and-the-environment/historic-environment/#:~:text=Historic%20Land%2DUse%20Assessment%20(HLA,change%20in%20the%20historic%20environment
https://www.gov.scot/publications/scottish-natural-capital-accounts-2020/pages/1/
https://www.gov.uk/guidance/enabling-a-natural-capital-approach-enca
https://www.gov.uk/government/publications/the-green-book-appraisal-and-evaluation-in-central-governent/the-green-book-2020
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3. Outcomes

This section providesan overview of the key outcomes of the core and additionaltasks.

3.1 Task Two: Natural capital baseline assessment

The primary outcome of Task Two was the developmentof a natural capital baseline which was usedin
subsequent tasksto understand the impact of the proposed scheme (pre- and post-mitigation).

In regards assetquantity, the ecosystem servicesafforded by the grassland and woodland environments were
considered asthe most prevalent acrossthe study area, owing to the extent of habitat coverage.

The natural capital baseline assessment found thatasset quality and location resulted in minor changes to the
provision of ecosystem services, accordingly outcomeswerelargely driven by asset quantity.

Drivers/pressuresand risks were identified by Task Two (with an overview provided in Section 1.2.4 of this
document).

3.2 Task Three: Scheme impacts on natural capital (pre-mitigation)

Task three found that 76% of habitats could be permanently lost because of the proposed scheme (pre-
mitigation), with permanent losses of grassland, heath and woodland habitats anticipated. Furthermore, the
ability of a further 16% of habitats to deliver ecosystem services could be temporarily compromised during
construction.

Pre-mitigation, 60% of the inland surfacewater environmentis subject to changes in natural capital and there is
likelyto be a temporary decreasein 39% of the inland surface water environmentto provide ecosystemservice
provision during construction. Moreover, 43% of agricultural and cultivated land is estimated to be permanently
lost, with 41% of agricultural and cultivated land being temporarily unable to provide ecosystem services during
construction when comparedto previous levels of provision.

76% of habitats could be Ability of 16% of habitatsto

permanetly lost as result of deliver ecosystem services

proposed scheme (pre- temporarily compromised
mitigation) during construction

60% of inland surface water
environment subject to
changes in natural capital

41% agriculturaland
cultivated land temporarily
unable to provide
ecosystem services during
construction

39% decreasein inland
surface water'sability to
provide ecosystem services
during construction

43% of agriculturaland
cultivated land estimatedto
be permanently lost

Habitats impacted by the proposed scheme and the ecosystem services most associated withthem arelisted
below. The ability of these habitats to provide these ecosystem services will likely be reduced because of the
proposedscheme.

= Inland surface waters:water quality regulation, flood regulation, erosion protection, cultural services, water
support, fish productionand pestcontrol.

= Grassland: food production, watersupply, erosion protection, pollination, pestcontrol and cultural services.

18
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= Heathland: water supply, erosion protection, pollination, pest control, flood regulation, carbon storage, air
qualityregulation, coolingand shading, noise reductionand culturalservices. Impacts on ecosystem service
provisionwill be dependentuponthe sub-assetaffected (i.e.bracken or scrubfor example).

=  Woodland: woodland can provide all ecosystem servicesassessed within the retrospective naturalcapital
assessment for the A9 Project 4 (apart from fish production) and thereforeimpacts on ecosystem service
provisionare likely to be significant.

= Agricultureand cultivated: watersupply, recreation, and food production.

3.3 Task Four: Effects of mitigation, compensation and enhancement, and development
of a ‘balance sheet’

The outcomes presented inthis sectionwere developed prior tothe later stages of the naturalcapital
assessment and subsequent pilots (i.e. the ancientwoodland pilot etc.). As such, thereis some variation between
the outcomes of Task Four and those of some of the proceedingsections. This is to be expecteddue tothe
iterative process adopted by the assessment.

Outcomes of task four identified thatthe provision of food productionand air quality regulation post-delivery of
the proposedscheme is reduced when compared to the baseline. All other ecosystem servicessee anincrease in
provision because of the proposed scheme and associated mitigation, bar fish production whereno permanent
impacts are identified.

The ecosystem serviceswith the biggest rate of increase in provisioninclude cultural services. However, it is
recognised that the methodology for determining ecosystem service provision associated with naturalcapital
assets indicates high values for cultural services, with the potential for many habitats to score highly across the
five cultural servicesidentified*. Taking this into account, the following services see significantincreasesin
provision:

= pollination;

= erosionprotection;

= water qualityregulation;

= carbonstorage;and

= watersupply.

The broad habitat types which benefit most from the proposed scheme includeinland surface waters, grassland
environments and woodland. This is again caveated by the fact that the spatial analysis does not assess loss of
ancient woodland, more the lossesand gains of woodland and associated ecosystem service provision.
Heathland and agricultural environments areshown to be impacted adversely by the proposed scheme. It should

be noted that the Environmental Statement capturesand details agricultural lossesalongside otherareas of
habitat loss.

3.4 Task Five: Identification of alternative mitigation, compensation, and enhancement
measures

Task five identified several opportunities for natural capital enhancement, which are as follows:
= Protectionand enhancement of the heathland environment.
=  Enhanced air qualityregulation provision.

= Greaterdiversity of post-scheme habitats.

37 The methodology used was the Eco-metric approach, which assigns a level of ecosystem service provision (out of 10), per ecosystem service, for
each habitat type. More information can be found here: https://ecosystemsknowledge.net/e cometric The Eco-metric tool is now known as The
Environmental Benefits from Nature (EBN) Tool.
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= SuDS design(already nature-based) to be developed with a broaderrange of ecosystem service
considerationsin mind.

. Enhanced consideration of trade-offs (inter- and intra-habitat)zs.

= Opportunities for creating partnerships outside of the study area to enhance natural capital and ecosystem
service provision (e.g. with owners of tourist hotspots and with Nature Scot to promote conservation of the
freshwaterpearlmussel).

= Further enhancement of non-motorised user (NMU) provision (through additionalsignage and further
promotion of active travelacross communitiesand businesses).

= Further hedgerowcreationto promote biodiversity benefitsand naturalflood management (amongstother
ecosystem services and opportunity for habitat connectivity).

= Integrationof greensurfaces alongside the design of noise barriers to provide a wealth of ecosystem
services. Greenbridgesand greenwalls could also be considered for integration.

=  Measurestofurther reduceand dispose of soilborne pestsand diseases; animaland crop diseases; tree
pests and diseases; andinvasive species.

=  Transport Scotland'ssoft estate providesthe potential for significant ecosystem service provisionif
managed appropriately. Whilst remaining cognisant of maintenance and safety requirements, the potential
to develop seed mixes for best naturalcapitaland ecosystem service benefit could be considered.

It was recommended that consideration be made for future projectsto adopt naturalcapital approaches
alongside the development of the mitigation measures committedtointhe Environmental Statement. This
would allow for wider benefits and valuesto be identified, alongside the assessmentand mitigation of adverse
impacts.

It was also found that natural capital approaches should be integrated early within the development of a project.
This would allow for natural capitalconsiderations to inform and contribute to the design and development of
the scheme.

3.5 Task Six: Capturing wider benefits (social value)

The social value mapping highlighted that the majority of the community benefit toolkit metrics/indictors are
focused onthe wider benefits of the A9 Dualling Programmethat can be achieved through the procurement and
employment process of the proposed scheme.Furthersocialvalue could be achieved by continuing to use the
metrics acrossthe operation and maintenance phasesof the proposed scheme.

The following community benefit toolkit metrics have the potential to be effectivelyimplemented during
operationand maintenance of the proposed scheme and therefore have the potentialto generate additional
social value:

= Community metrics: Donations to local community projectsand volunteer hours onlocal community
projects.

= Employment metrics: All of the employment metrics could be continued through allphases of the Proposed
Scheme.

= Poverty metrics:Initiativesto tacklehomelessness and child poverty.
Overall, the community benefit toolkit metrics contribute substantialsocial value beyond the original purpose of

the A9 Dualling Programme. It was recommended thatthese metrics areemployed across Project 4 Pitlochry to
Killiecrankie inorder to achieve wider benefitsand greatersocial valuefor the proposed scheme. It was also

38 The underlying idea of trade-offs relative to natural capital is that gains in some ecosystem services can result in the loss of others. Similarly, whilst
a gain in the grassland environment is achieved due to scheme mitigation, there are in fact losses in the grassland sub-habitat type ‘Neutral
grassland — semi-improved'.
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recommended thatthe metrics are considered acrossall phases(construction, operation and maintenance) of
the proposed scheme.

3.6 Ancient Woodland Pilot

The Ancient Woodland Pilot found that extensive mitigation measures outlined in the Environmental Statement
have protected much of the ancient woodland present across the study area; however, a significant areais still
lost because of the proposed scheme.

Previous tasks identified that woodland was one of the broad habitat typesthat would benefit most from the
proposed scheme. However,once ancient woodlandis considered as anindependent asset, the loss of ecosystem
services becomes apparent and woodland can no longer be considered as a broad habitat to have benefitted
from the proposed scheme (inthe short-term, priorto reaching target condition).

Owing to the significant loss of ancient woodland, it is likely that the provision of the following ecosystem
services will be impacted significantly.

= flood regulation = cooling and shading = aestheticvalue
= erosionprotection = noisereduction = education

= carbonstorage = pestcontrol = senseofplace
= airqualityregulation = recreation

Two keyrecommendations weremadeas a result of the ancient woold pilot, which should be taken forward by
Transport Scotland and acknowledged across the wider discipline:

=  Ancient woodland should be considered as a discreteasset in natural capital assessments, independent
from non-ancient woodland. Typically, anancient woodland designationis used as anindicatorof asset
conditionrather thana separateasset category.

= Anappropriate method of assessing the varying level of ecosystem service provision associated with ancient
and non-ancient woodland should be appliedfor future natural capitalassessments.

3.7 Historic Environment and Natural Capital Assessment Pilot

The Historic Environment and Natural Capital Assessment Pilot was included as a supplement to the Ancient
Woodland Pilot as the two pilotsare complimentary.

Keyfindings and recommendations from the Historic Environment and Natural Capital Assessment Pilotinclude:

= ltispossibletouse naturalcapitalassetdata alongside historic environmentdata to draw conclusions asto
the contribution of the historic environment to natural capital assetsand ecosystem service provision.

= Itispossible toidentify time-depthinland-use, aspiloted withwoodlands surrounding the A9. This
understanding of time depthinwoodlandsshows a pattern of historic land -use thatinfluencesboth the
preservation of heritage assets, which has implications for project planning and mitigation, and has
implications for ecosystem service provision.

= Natural capital assessments should involve assessment of the historic environment and cultural heritage.

= Time-depthwithinalandscape is simpletoassessin Scotland’slandscapes,and available data seems robust
for woodlands (with testson other habitat types proving promising).

=  Time-depthhasimplicationsfor ecosystemservicescoring, interms of cultural(especiallyinrelationto
cultural heritage), provisioning, regulating, and supporting services.
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Previously, the assessment of ecosystem assets has included quantity, quality,and location. However,
considering the above findings and recommendations, future assessments could alsoinclude time-depthas a
factor toassessecosystem service provision. Alternatively, when considering ‘quality’, time-depth could be
considered.

Future Transport Scotland projectswhich are looking toapply a natural capital approach should seek to
understand the latest guidancefrom HES as to how the historic environment canbe embedded within natural
capital assessments.

3.8 Habitat Connectivity Pilot

It was found that functional connectivity3® was important for several ecosystem services withinthe studyarea, in
particular serviceswhich involve the movement of organisms through the landscape (mainly relating to
pollinationand pestcontrol). Inaddition, a network of accessible pathsand spacesis important for the
connectivity of people, and the cultural value of natural capital assets is heavily influenced by their accessibility
for people.

The pilot also found the following, which could provide a betterunderstanding of the value of natural capital
assets:

= There could be an application of multipliers to methodologies used to determine ecosystem service
provisionassociated with natural capital assets to better reflect the impact of habitat connectivity on
ecosystem service provision. These will adjust the base scores depending on the level of functional
connectivity, as well as connectivity for people.

= Habitat connectivity mayalso be considered as a contributing factor of asset quality as habitat connectivity
may build the resilience of natural capitalassets and help to sustain the provision of ecosystem services in
the long-termeo.

= The spatialrelationship between anassetand a specific featurewithin the landscape is a crucial
consideration. As an example, a habitat may be more effective at regulating water quality if positioned
betweena source of pollutionand a waterbody.

Understanding habitat connectivity caninform the placement of ecological mitigation to maximise biodiversity
benefit. Using a natural capital lens can further shape the strategic placement of mitigationto deliver multiple
benefits by also enhancing ecosystem service provision. An opportunity for enhancement for the A9 Project 4
could be the planting of heathland habitat within areas strategically located to improve habitat connectivity for
people and biodiversity.

3.9 Detailed Quantification and Valuation of Changesin Natural Capital Assets and
Ecosystem Services

It was found that the initial overallimpact, in partial monetary terms, of the proposed scheme on the provision of
ecosystem services immediately following construction would be negative. However, the benefits derived from
newly created habitat often develop over time as the habitat matures. Taking a more long-term perspective
using total presentvalues, it was found that proposed schemewill have a positive impact on the value provided
by natural capital assetswithin the study area. This was based on the partial valuation of the following ecosystem
services:

39 Functional connectivity refers to the ability of different species to move from one patch of habitat to another based upon their ability to disperse
through the land cover between them. How difficult itis for species to move between this intervening land cover is a key element in considering
connectivity.

40 Resilience refers to the ability of ecosystems to respond to disturbances, either by resisting them, recovering from them, or adapting to them, while
retaining the ability to deliver ecosystem services (Natural Resources Wales. 2016. State of Natural Resources Report: Assessment of the
Sustainable Management of Natural Resources. Technical Report. Available online at: https://cdn.naturalresources.wales/media/ 679405 /cha pter-
4-resilience-final-for-publication.pdf [Last Accessed: 16 April 2021]). If a habitat is well connected and diverse, it is more resilient and less
vulnerable to shocks/changes e.g. extreme weather events. Therefore, habitats with greater connectivity are less subject to degradation and adverse
impacts on quality.
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= Air qualityregulation * Foodproduction

«  Carbonstorage = Waterqualityregulation

=  Flood regulation = Wood production

Based onthe approachtaken, the most substantial losses in natural capital value camefromthe proposed
scheme’'s impact onair quality regulation and wood production through woodland clearance. However, these
losses were outweighed by the likely carbon storage benefits of new areas of woodland planting for mitigation
purposes. The findings of the detailed valuation broadly align with those of the previous Tasks.

Sensitivity analysis was used to demonstrate how natural capitalassessments caninform the choice of mitigation
measures by highlighting the trade-offs associated with different mitigation designs. This emphasises the need
for a considered and holistic ap proach to valuation when making decisions regarding land -use change.

On future schemes, naturalcapitalassessments could look to ensure that mitigationis appropriately balanced
across ecosystem services whilststillmeeting regulatory requirements. This would be possible through
demonstrating where there aretrade-offs between different ecosystem services. That is to say, where lossesin
one service are being balanced out by gains in another, thereby hiding the true impact.
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4, Conclusion

Natural capital assessments along with the consideration of wider social valueand the historic environment
provide a complementaryapproachtothe EIA process. Undertaking these additional assessments presents an
opportunity to reframethe way transportschemes interact with their surrounding environment, better
identifying the value of both the existing environment and proposed mitigation. In this way, these assessments
support schemes to deliver wider benefit creation by moving away from purely considering and mitigating
adverse impactsto exploring additional opportunities for enhancement.

The key benefits of this retrospective study have been:

e The developmentofa blueprint natural capital assessment methodology that canbe appliedto future
projects wishing toadopta naturalcapital approach. This methodology is aligned with best practice,
suchas the Scottish Natural Capital Accounts#, Defra’s Enabling a Natural Capital Approach guidance+,
and HM Treasury's Green Book+.

e The methodologyincludes a robust and defensible ap proach to the monetary valuation of ecosystem
service change that could be incorporatedinto the cost-benefitanalysis of future schemes, to support
business case development.

e A contributiontothe discipline, particularly regarding how ancient woodland and the historic
environment are considered within natural capitalassessments, aspectswhich are arguably overlooked
and undervalued in existing methodologies. The study also explored the underdeveloped area of how
habitat connectivity and ecosystem service provisionareinterrelated. The approachto habitat
connectivity could be developed furtherfor future schemesto address historic habitat fragmentation
and support the delivery of nature networksunder NPF4.

e The development of a methodology that accountsfor the value of ancient woodland, allowing future
projects to better preservethe strong sense of place that comes from theseimportant natural assets.
This will support Transport Scotland’s decision making ina policy landscapewhere key stakeholders
such as NatureScot are putting a greaterfocus on place making.

e Engaging with stakeholders has highlighted the needfor collaborationinadopting a natural capital
approachtosuccessfully delivering environmentalenhancements in line with statutory consultees’
requirements.

e The studyhas demonstrated alignment with wider socialvalue policy and generated recommendations
as tohow wider benefits and greatersocial value could be embedded across future projects.

e The study has highlighted how natural capitalassessments canaddvalueto the EIA process. Reviewing
informationand data through a natural capitallens canidentify additional op portunities for
enhancement. For example, the development of mitigation designs thatbetter support increased
biodiversity and provide a widerrange of ecosystem services.

e Through this summaryreport, the study has provided accessible and transparent outcomes, thereby
supporting the widersector's understanding of natural capital principlesand the benefits of taking a
natural capitalapproach.

41 For more information, see: https://www.gov.s cot/pu blications /sco ttis h-natural-capital-accounts- 2020 /pages/1/ [Last accessed: 13 January 2022].

42 For more information, see: https://www.gov.uk/government/publications/e nabling-a-natural-capital-approach-enca-quidance [Lastaccessed: 24
January 2022].

43 For more information, see: https://www.gov. uk/government/publications/the-gree n-book-ap praisal-and-evaluation-in-central-governent /the-
green-book-2020 [Lastaccessed: 24 January 2022].



https://www.gov.scot/publications/scottish-natural-capital-accounts-2020/pages/1/
https://www.gov.uk/government/publications/enabling-a-natural-capital-approach-enca-guidance
https://www.gov.uk/government/publications/the-green-book-appraisal-and-evaluation-in-central-governent/the-green-book-2020
https://www.gov.uk/government/publications/the-green-book-appraisal-and-evaluation-in-central-governent/the-green-book-2020
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