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Executive Summary

Overview

Adapting to climate change has been identified as a critical priority in Scotland at both the national
and local levels, as reflected in policies and strategies across the country. However, in two recent
reports, the UK Committee on Climate Change (CCC) has found that action on adaptation in Scotland

has faltered (CCC, 2022), and across the UK there are insufficient mechanisms for creating ‘bankable’
adaptation projects with readily monetizable outcomes (CCC, 2023).

This report builds on barriers identified in the Adaptation Scotland Guide to Climate Adaptation

Finance, to identify opportunities for stakeholders in Scotland to address those barriers, and unlock
finance for scalable, inclusive adaptation. This report is informed by a series of semi-structured
interviews with key informants, alongside a review of relevant literature, news stories, and blogs.

The report highlights that much can be learned from the nature finance sector, where there is
innovation in market-based approaches to financing action. These emerging markets are
underpinned by clear policy and regulatory signals and grant support for market development and
investment readiness to crowd in private finance. Opportunities exist to maximise synergies
between nature finance and adaptation outcomes, but adaptation responses extend beyond nature -
based approaches, so will require their own distinct market development and business models.

Opportunities for overcoming barriers to financing adaptation and
mobilising private finance

Ambition and vision for a well-adapted Scotland

By providing clarity of expectations at a national, local, and/or sectoral level, the Scottish
Government could help to mobilise investment in critical areas and provide a pathway towards a
well-adapted Scotland.

Quantification of adaptation finance need

A quantification of the adaptation finance needed to deliver on national adaptation outcomes would
provide a market signal as to the scale of the challenge, and the opportunity it presents, including an
assessment of costs for early action versus delayed action in different sectors and/or regions. This
analysis could also be informed by utilising data reported in TCFD-aligned climate risk disclosures,
creating a positive feedback loop of data and decision-making.

Develop high integrity, values-led adaptation markets

The development of adaptation market codes and standards to determine and measure adaptation
outcomes is understood as a precondition to market development by key informants. This would
allow adaptation outcomes to be formally integrated into project business models, and develop new
revenue streams that incentivise adaptation action. This may provide incentives and benchmarking
forinvestors and project developers, an develop trusted and comparable data.

Mainstreaming adaptation in existing market codes

Mainstreaming adaptation into existing market codes and standards for net-zero and nature
recovery focused projects could ensure adaptation outcomes are more likely to be identified and
monetised in projects, potentially lead to greater prioritisation of adaptation outcomes in non-
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adaptation focused initiatives, and be less likely to lead to maladaptation where climate adaptation
considerations have been insufficiently addressed.

Grant funds for project development

Grant funding for project development can help crowd-in adaptation investment. Provision of
technical assistance alongside the funding helps to take a project from a concept to an investable
business model, and may also provide a level of confidence to potential private finance providers. To
maximise adaptation finance opportunities, existing project innovation and development schemes
could integrate a focus on measuring and delivering adaptation outcomes.

Blended finance to facilitate private investment

Strategic use of public finance can be used to facilitate private investment and finance for
adaptation action. This has been demonstrated conceptually through the Craigleith Retail Park case
study, where the use of partially-returnable public funding from Scottish Water could be used to
encourage and facilitate co-investment of returnable finance from the asset owners.

Open data platforms and common metrics

Addressing data gaps and information asymmetries will be important in closing the adaptation

finance gap. A new, coordinated approach to data management may help to overcome concerns of
outcome and delivery uncertainty, of comparability between different projects and investments, the
ability to benchmark effectiveness, and of revenue predictability. A public data platform could also
support businessesin Scotland to develop betterinformed climate risk analyses and transition plans.

Project delivery innovation

Focusing on the ability to deliver multiple benefits and monetise several revenue streams — for
example from voluntary carbon markets, eco-tourism, sale of products and services, and flood risk
reduction — was seen as a crucial means of creating ‘bankable’ adaptation projects by key
informants. While in some cases this will involve ‘stacking’ — developing separate markets for each
outcome area — there is growing interest in the role of ‘bundling’ — monetising one aspect, but
measuring impact on multiple areas. Project level insurance is one potential means of de-risking
investment for all types of stakeholders, but particularly private sector finance providers.

Regional adaptation planning

Regional adaptation planning, led by local authorities, could provide an opportunity for coordinated
investment analysis for strategic regional priorities. It could help to coalesce investment around
projectsthat can delivertransformative adaptation and facilitate inclusive planning and governance.

Knowledge management and information sharing

There is an opportunity for an organisation or consortium of organisations to play a facilitating role
in addressing some of the informational and technical barriers to adaptation finance in Scotland by
developing a widely accessible knowledge management and information sharing platform. This
could ensure that new approaches and innovative business models are more accessible and better
understood by those working — or looking to work — on adaptation interventions in Scotland.

Partnership brokering and collaboration support

There is an opportunity for organisations across Scotland to take a lead on brokering new
partnerships and collaborations, to accelerate action and help ensure all stakeholders are aware of



and/or engaged in new initiatives. This could also align with the knowledge management function
set out above, and support community engagement objectives of the Scottish Government.

Support for SMEs

While the largest businesses in the UK now face mandatory requirements to disclose material
climate risks, SMEs could be left behind in their capabilities to identify and respond to physical
climate risks. Providing targeted support to this crucial but highly heterogeneous group of
businesses could help to nurture increased demand for adaptation investment, help create stronger
businesses cases for adaptation initiatives, and encourage greater collaboration with communities
and other local public and private sector organisations for collective climate adaptation actions.
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This report builds on barriers identified in the Adaptation Scotland Guide to Climate Adaptation
Finance (Murtagh, et al., 2021), to identify opportunities for stakeholders in Scotland to address

those barriers, and unlock finance for scalable, inclusive adaptation. The report is informed by a
series of semi-structured interviews with key informants, alongside a review of relevant literature,
news stories, and blogs.

Adapting to climate change has been identified as a critical priority in Scotland at both the national
and local levels, as reflected in policies and strategies across the country. However, in two recent
reports, the UK Committee on Climate Change (herein the CCC) has found that action on adaptation
in Scotland has faltered (CCC, 2022), and that across the UK there are insufficient mechanisms for
creating ‘bankable’ adaptation projects with readily monetizable outcomes (CCC, 2023).

There remains a significant adaptation finance gap globally, with existing financial flows estimated to
be 90% lower than is required (UNEP, 2022). While there is not yet an official quantified adaptation
finance gap for Scotland, recent analysis by the Climate Emergency Response Group (CERG)
estimates an adaptation financing need in Scotland of £1.8 billion by 2030 (CERG, 2023), while the
CCC has identified a UK-wide adaptation investment need of an additional £5-10 billion per year
(CCC, 2023). The costs of delayed or no action will outweigh the costs of action now (COACCH, 2021).

Adaptation finance occupies a sub-set of climate finance, which also includes finance for greenhouse
gas (GHG) mitigation and loss and damage finance. Increasingly, climate adaptation is also identified
as a sub-set of finance for the recovery of nature and biodiversity, and as a co-benefit arising from

the implementation of both GHG mitigation and nature recovery projects.

Adaptation finance, and particularly the increasing role of private finance and innovative financial
models, remains a nascent and rapidly evolving field of policy and practice within Scotland, across
the UK, and beyond. Private finance is not yet being unlocked at scale, and the ‘adaptation finance
gap’ continues to grow, both within Scotland and internationally. At the same time, constraints on
public sector funding are reinforcing the importance of being able to access new sources of finance,
and the role that public finance can play in mobilising and de-risking finance from other sources,
including through blended finance mechanisms.

In 2021, the Adaptation Scotland programme commissioned the development of a Guide to Climate

Adaptation Finance, informed by the programme’s Climate Finance Working Group. The Guide
identified a range of barriers to addressing the adaptation finance gap in Scotland (Murtagh, et al.,
2021), which were further elaborated in the CCC’s Investment for a Well Adapted UK report (2023).

This report explores the strategic opportunities for advancing climate adaptation finance in Scotland.
It provides an overview of the emerging areas of innovation to overcome the barriers set out in
Table 1, to mobilise significant private and public finance for adaptation in Scotland at scale. It also
identifies key areas of action that can be taken by stakeholders across the public and private sectors
to make a step-change in the viability and scale of adaptation action, to adequately respond to the
climate risks faced by businesses and communities across the country.
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Table 1: Typology of barriers to adaptation investment

Barrier Features

e Low orno revenues

e High economic but low financial return
e Underdeveloped markets

e Benefits only accrue far into the future
e Insufficient information on climate risks
e Lack of evidence of effectiveness

e Limited analysis of alternative options
e Poor understanding of adaptation

e Site and context specificity

e Unfamiliar technologies and designs

Market and financial

Informational

Technical
e Inadequate skills and capabilities
e Higher costs of emerging technologies
e Project complexity

Bankability e Low delivery capacity

e Small size of project and/or investment
e High transaction costs

e |Insufficient or misaligned incentives

e Lack of cross-sector policy harmony

e Uncertain or under-developed policy

e Political reluctance to change status quo
e Low private sector willingness to pay

e Perception and legal requirements of
Behavioural public responsibilities to act

e Difficulty to comprehend chronic risks

e Competing priorities

Adapted from: Murtagh et a/ (2021); Frontier Economics & Paul Watkiss (2022); CCC (2023).

Policy and regulatory

The report is informed by a series of semi-structured interviews with 19 key informants from across
the finance sector, policy and decision-makers (public sector), project developers, and enabling
entities. The key informants were identified through a selective sampling approach, building on
existing connections of the Adaptation Scotland Finance Working Group and identification of other
relevant organisations and individuals from the literature scan. Additional interviewees were also
identified through the Scottish Nature Finance Pioneers group?, convened and managed by the
Scottish Wildlife Trust. A full list of interviewees is available in Annex 1.

Further to this, a semi-systematic scan of literature, news stories, and blogs published since the
release of the Guide was undertaken. This scan identified material directly relating to Scotland, as
well as relevant insights and innovation from elsewhere in the UK and globally that could be
applicable to a Scottish context. In addition to adaptation finance, the scan of literature included the
wider topics of non-adaptation specific climate finance, nature finance, biodiversity finance, and
green finance?.

1 Scottish Nature Finance Pioneers, https://naturalcapitalscotland.com/project/ascottish-nature-finance-
pioneers/

2 Green finance is defined as any financial activity or investment that delivers sustainable outcomes and
environmental benefits (APPG Sustainable Finance, 2023)
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A workshop on mobilising private finance for flood resilience was held at the Scottish Flood Risk
Management Conference in Perth in February 20233, with contributions from AECOM, Scottish
Wildlife Trust, Forest Carbon, Tweed Forum, TreesAl, and NatureScot. Insights from discussions at
this workshop are also considered in the findings and analysis in this report.

The analysis follows an inductive, qualitative research approach to identify emerging trends, ideas,
and patterns in adaptation finance relevant to Scotland, and uses a thematic analysis approach to
identify key insights for future work in catalysing greater adaptation finance investment from across
private, public, and philanthropic sources.

Key themes from the literature scan and key informant interviews were identified against the
following thematic categories in Table 2:

Table 2: Key themes in literature scan and key informant interviews

Policy and regulations Emerging trends and opportunities

Synergies with net-zero and nature finance | Incentives for private investment in adaptation

Stakeholder needs Enabling activities to mobilise adaptation finance

The report concludes by setting out a range of strategic priorities and actions for stakeholders in
Scotland to help scale the contribution of private finance (investors and outcome buyers) to climate
adaptation and to facilitate inclusive, place-based adaptation approaches.

Within the literature and among key informants, adaptation is rarely identified as a stand-alone
finance and investment stream. This makes tracking adaptation finance flows — as distinct from
other categories — very challenging, as also identified by the G7 Adaptation & Resilience Investors
Collaborative (CPI, 2022). Moreover, this can act to minimise the importance of adaptation actions
and may increase the risk of maladaptation if finance is not explicitly targeted at adaptation
outcomes.

Key informants struggled to identify specific adaptation finance initiatives and objectives, stating a
lack of strong demonstrator business cases and in some cases a lack of understanding of what
climate adaptation action is expected to look like in practice. Two interviewees (one from the
finance sector, one from an enabling entity) understood climate adaptation to mean adapting to
regulations regarding GHG emissions, rather than adapting to projected climate hazards.

There is currently no dedicated platform for knowledge management and information sharing on
climate adaptation finance for Scotland. While three key informants highlighted the Scottish Nature
Finance Pioneers group as a go-to resource and network, this is dedicated to nature finance, not
specifically climate adaptation. Other keyinformants were not able to identify a specific means they
use of seeking up-to-date and relevant information on adaptation finance, other than word of
mouth and social media.

Key informants from the finance sector stated that they believed adaptation outcomes will
inherently be a sub-set of net-zero and nature related projects, in part because there is no

3 Funding and Finance Workshop, FRM Conference 2023, https://vimeo.com/807887433
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established market for most adaptation outcomes, and in part because many of the benefits do not
deliver direct private returns on investment. However, other key informants noted the opportunity
and need to create codified adaptation outcome markets in Scotland through standardised
measurement approaches and performance metrics, and innovations in project business models.
Thereis therefore aneedto consider both how adaptation outcomes can be integrated into existing
and emerging markets for nature recovery and carbon, and to develop markets for adaptation
outcomes.

The perceived lack of a distinct market for adaptation finance among key informants in the finance
sectoris reflected by the fact there are many existing and emerging policy measures to address net-
zero and nature related markets, but there are currently no targeted finance policies for mobilising
private adaptation finance. Recent analysis by the Green Finance Institute and Oxford University
suggests that the core issue holding back greaterinvestment and financing of adaptation in the UK is
a lack of targeted policy to support, incentivise or require the private sector and households to
invest in adaptation, and to support monetisation of adaptation benefits (Ranger, et al., 2023).

Table 3 sets out a non-exhaustive list of relevant recent developments in policy, regulation, and
funding related to climate and nature finance in the UK which have potential links to climate
adaptation, and the barriers to financing adaptation and related issues they could address.



Table 3: Recent policy, regulation, and funding developments

Policy, regulation, or fund Jurisdiction Barriers addressed
. UK (primarily e Policy
UK Green Finance Strate 2023
8y ( ) England) o Market and financial
UK Nature Markets Framework UK-wide o ol . .
e Market and financial
BSI Nature Investment Standards . e Technical
. UK-wide )
(in development) e Policy
Global (signed by Behavioural

Global Biodiversity Framework

UK government)

e Market and financial

Interim Principles for Responsible

e Market and financial

Investment in Natural Capital somilbng Behavioural
Responsible Natural Capital and Scotland ° PoI|cy‘
Carbon Management Protocol e Behavioural
Woodland Water Code UK-wide e Technical
(in development) e Informational
Saltmarsh Carbon Code UK-wide e Technical
(in development) e Informational
Agroforestry Carbon Code UK-wide Technical
(in development) e Informational
FIRNS (Facility for Investment Scotland e Bankability
Ready Nature in Scotland) Informational
NEIRF (natural environment ..
investment readiness fund) ELERTS 2 Ll €LY
Biodiversity Net Gain England * Technlcal
e Policy
National Planning Framework 4 Scotland e Policy
CivTech Challenge Scotland * Informa‘uonal
e Technical
Flood Resilience Strategy (in Scotland e Policy
development
Riverwoods Scotland * Bankab|I|'ty
e Informational
SCCAP3 (in development) Scotland e Policy
3 Land Use Strategy Scotland POI'Cy-
e Behavioural
. S e Policy
Agriculture Bill (in development) Scotland e Market and financial
Land Reform Bill (in development) | Scotland e Policy
Biodiversity Strategy e Policy
. Scotland
(in development) e Market and financial
Water Stewardship Standard e Policy
. England .
(in development) e Behavioural
Sustainability Disclosure e Market and financial
Requirements Framework UK-wide Policy
(includes ISSB/TCFD reporting) e |nformational
U.K Green Taxonomy UK-wide e Market and financial
(in development)
Transition Plan Taskforce guidance UK-wide e Policy

(in development)

e |nformational

List of policies informed by Reed et al, (2023); BSI (2023a)




4.2.1 Increased investor interest in nature finance

Much can be learned from the nature and biodiversity finance markets, where there is significant

momentum and innovation. These markets are underpinned by clear policy and regulatory signals
and increasing government spending nationally, at both the UK and Scottish government levels, to
support market development and support investment readiness to crowd in private finance.

This reflects the increasing focus on nature recovery and the use of nature -based solutions to deliver
a wide range of public good and private benefits both in the UK and globally (Young, et al., 2022)
(UNEP, 2022a) (UNEP, 2023). The immediacy of the challenge, along with increased scientific and
journalistic reportingin recentyears of the worrying state of nature and biodiversity in Scotland and
beyond, has helped to raise the issue up the political and economic agenda.

Recentanalysis shows the UKis one of the most nature-depleted countries globally (Natural History
Museum, 2022), while Scotland has witnessed a decrease in abundance of 49% of all species, driven
in part by climate change (Walton, et al., 2019). With only a narrow window of opportunity to act,
this is driving increased attention to nature regeneration and conservation in Scotland and across
the UK (The People's Plan for Nature, 2023).

When posing the research question, “what does adaptation finance mean to you”, the majority of
interviewees discussed the financing of activities related to nature restoration, which may also
deliver positive adaptation co-benefits. Furthermore, discussions in mostinterviews became focused
around nature-based solutions, even when othertypes of adaptation actions were raised. As one key
informant from a project developer stated,

“We don’t talk about adaptation finance, we talk about financing nature recovery,
it’s more evocative”.

While interviewees highlighted the potential for adaptation co-benefits to be realised from nature-
focused activities, such as those set out in Table 4, they also noted that these outcomes are rarely
monitored or monetised in nature projects they are involved in. Practitioners highlighted their
assumptions of positive benefits for outcomes such as flood risk mitigation, cooling effects on water
bodies, and increased ecosystem resilience to acute climatic shocks from a variety of project types.
But monetising these outcomes and driving greater investment is constrained by insufficient
measures to quantify these outcomes.

Table 4: Indicative list of adaptation co-benefits from nature projects

Storm water management Urban cooling

River water cooling Wind erosion control

Drought management Protection of buildings and infrastructure
Wildfire prevention New business opportunities

Reduced risk of tidal inundation Food security

Flood resilience Reduced pest and disease pressure

Soil stabilisation Improved livestock welfare

Informed by: Chausson et al, (2020); Donatti et al, (2020) Fedele & Donatti, (2021); Kapos et al,
(2019); Tye, Pool & Lomeli, (2022); Mant, Rees & Garnett (2022).



4.2.2 Nascent regulatory innovation

There is an emerging regulatory environment for nature finance in Scotland, which interviewees
identified as helping to drive innovation and investment. The Interim Principles for Responsible
Investment in Natural Capital (Scottish Government, 2022) help to ‘set the scene’ and provide the
over-arching basis for values-led, high integrity markets for natural capital, nature recovery, and
associated outcomes. Although high-leveland still at an interim stage, some interviewees noted that
they provide a market signal of the regulatory focus of the Scottish Government and provide a
starting point for values-led engagement between project developers and the private sector. As
noted by a key informant from a public sector body,

“We cannot wait until things are perfect. We need to work together; we have to get
on with it and act now.”

At an international level, the agreement on nature and biodiversity recovery and protection at the
COP15 meeting of the Convention on Biological Diversity (CBD) in Montreal in December 20224,
along with the introduction of the Taskforce on Nature-related Financial Disclosures (TNFD)®, has
further focused the attention of governments and private sector organisations on the need to
increase finance and action for nature recovery, both domestically and worldwide.

The UK Government has recently published its Nature Markets Framework, which sets out to
establish rules and governance arrangements for public-private partnerships, the roles of stacking
and bundling monetizable outcomes, and set standards forviable proje cts (HM Government, 2023a).

Alongside this, the UK Government has tasked the British Standards Institute (BSI) to develop a suite
of nature investment standards, which sets out to “boost market confidence and increase private
sector investment into nature recovery”, in collaboration with devolved administrations including
Scotland (BSI, 2023). But in a recent update to the process, the BSI has indicated that integrating
outcomes related to flood management and water quality, for example, “are not currently
recommended for priority standards as they were deemed less ready due to the lack of evidence”
(BSI, 2023a). This suggests a gap in codifying and monetising adaptation co-benefits from nature
projects — highlighted by two enabling entity key informants as “vital” for mobilising private
investment for adaptation — may need to be addressed through other mechanisms.

4.2.3 Values-led market building

The focus from the Scottish Government to develop high integrity, values-led markets for carbon
and nature — such as those set out in the Interim Principles for Responsible Investment in Natural
Capital — had mixed perceptions among key informant interviewees. Two interviewees engaged in
international finance markets, particularly voluntary carbon markets, noted the challenge of
competition from other countries that are also seeking such an approach as a potential
differentiator, in particular countries in the global south, such as Kenya. They highlighted the
typically lower cost per unit for voluntary carbon credits in the global south compared to Scotland,
and in a free trading market environment, this may pose a challenge to identifying buyers of such
credits in Scotland.

On the other side of this debate, key informants from project developers and enabling entities
highlighted the added value of both the additional benefits which are often bundled into carbon

4 UN Biodiversity Conference (COP15), https://www.unep.org/un-biodiversity-conference-cop-15
5 TNFD, https://tnfd.global/
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credits in Scotland — including in some cases adaptation outcomes related to flood risk mitigation —
as well as issues of “national pride”, buyers increasingly focused on stronger connections with local
communities, the perception of credibility and transparency of information in Scotland, and in some
cases (for locally-based carbon credit and/or outcome buyers) the potential to derive direct and
indirect benefits from local projects.

Policies and regulations for governing nature and biodiversity finance are emerging in Scotland and
the UK more widely. The Scottish Government is currently consulting on legislation for Community
Wealth Building (Scottish Government, 2023), which can,

“play a key role in a just transition to a net zero, circular, nature-positive economy
and in rebuilding natural capital including through actions such as sustainable
procurement, a focus on fair and green jobs, green investment decisions and
recognising the ecological value of land”.

Establishing these ‘rules of the market’ is an important step to helping create a more enabling
environment for private investment in both nature and adaptation. But currently, codes and
standards vary in their approach to ensuring market integrity. Some approaches do not have
transparent or standardised approaches to measurement, reporting and verification or review
approaches on a case-by-case basis (Reed, McCarthy, Jensen, & Rudman, 2023).

4.2.4 Land use and management

Scotland’s Land Use Strategy notes that we will not be able to adapt to climate change without
changes to the way we use, manage, and live on our land. Climate change will have significant
impacts on the functioning of land and nature in Scotland, and implications for land use and
management to address the interlinked climate and nature crises.

One of the major challenges of utilising land use changes to deliver climate and nature outcomes is
the tensions of land ownership, control, and governance in Scotland. While the Interim Principles for
Responsible Investment in Natural Capital urge a focus on “engagement and collaboration”, “land
rights and responsibilities”, and delivering “public, private and community benefit” (Scottish
Government, 2022), experiences to date of some projects seeking to maximise carbon sequestration
revenues have not always met these expectations (Zamuruieva, et al., 2023).

Increased demands for land in Scotland to deliver a range of climate and environmental benefits,
including adaptation and carbon sequestration, are driving up land prices (Scottish Land
Commisssion, 2023). This risks locking out community ownership and minimising opportunities for
inclusive, place-based adaptation action.

4.2.5 Public and private initiatives for market innovation

Support for innovation in nature finance arrangements was seen by key informants as particularly
helpful. Support through innovation programmes such as FIRNS (The Facility for Investment Ready
Nature in Scotland) will enable public, private, and third-sector partners to test out new approaches
to mobilise private finance for nature restoration (NatureScot, 2023). By combining initial grant
funding for business case development with technical assistance to take projects from a concept
stage to ‘investmentready’ stage, initiatives such as FIRNS may help to address the financing barrier
of an insufficient pipeline of investment-ready projects that may achieve adaptation outcomes.



Supportthrough the CivTech Challenge funding scheme in Scotland is looking to address both critical
information gaps — such as data management on the state of natural ecosystems — and support the
development of innovative financial products such as ‘biodiversity tokens’ to increase private
investment and financing of nature-based solutions (CivTech, 2023).

Similar moves are being made by private companies in Scotland, such as AECOM’s Natural Capital
Lab near Loch Ness, which aims to develop new tools and methodologies for assessing and
monitoring ecosystem services from nature restoration actions, which may ultimately help to create
more robust methods for monetising ecosystem services (AECOM, 2023).

The recent commercial loan of over £20 million by Triodos Bank to Oxygen Conservation for a multi-
faceted low-carbon, climate-resilient nature regeneration project in two large estates in Scotland —
believed to be the UK’s largest ever nature-based commercial debt deal (Triodos, 2023) —
demonstrates both the increased interest in this field as well as the emergence of viable business
models that do not require grant capital to succeed.

There is also emerging project and market innovation to deliver climate resilience for freshwater
environments. In Scotland, the Riverwoods Investment Readiness Pioneers initiative — led by the
Scottish Wildlife Trust — aims to create a ‘nature super network’ through the regeneration
waterways and riparian woodlands across Scotland to deliver natural flood management,
biodiversity gains, carbon sequestration, and cooling of waterbodies (Riverwoods, 2023).

Moreover, the UK Government has tasked the Forestry Commission with developing a new
Woodland Water Code (HM Government, 2023a). This aims to develop a common, measurable
approach to creating markets for improvements in water quality from riparian tree planting (HM
Government, 2021). Together with the Biodiversity Net Gain® legislation (HM Government, 2023),
this marks a move to coordinating markets for nature-related outcomes from the UK Government.

In England, the Rivers Trust is developing the Replenish scheme, supported by the DEFRA-led Natural
Environment Investment Readiness Fund (Rivers Trust, 2022). Replenish will establish a Water
Stewardship Standard which includes a focus on climate resilience and aims to attract private
investment for ‘water offsets’ in water-scarce or depleted areas.

4.2.6 International context

Other governments are also looking to overcome barriers to scaling up adaptation finance, such as
the US and EU setting out clear commitments on financing. The US Government has committed over
$0.5 billion to support innovative coastal resilience and adaptation solutions, such as building
natural infrastructure, preparing for community-led relocation, and protecting coastal natural
resources, part of a wider package of over $50 billion investment in climate adaptation, which aims
to leverage significant volumes of private finance (Biden-Harris Administration, 2023).

In the EU, the Adaptation Strategy and Mission aims to mobilise significant public and private sector
funds to close the adaptation finance gap. The associated Pathways2Resilience programme aims to
improve the evidence base and enabling environment for adaptation, including by supporting
regions to develop ‘Adaptation Investment Plans’ that will translate strategies into bankable projects
and programmes (Horizon Europe, 2023).

6 The UK Government Biodiversity Net Gain legislation does not apply to Scotland.



CASE STUDY IN FINANCE INNOVATION: CRAIGLEITH RETAIL PARK

Craigleith Retail Park in Edinburgh has suffered from surface flooding, standing water, and
degeneration of the car park in recent years. A ‘partner ecosystem’ of Sniffer, Scottish
Water, Royal Botanic Gardens Edinburgh, Hydro Nation, Green Action Trust, City of
Edinburgh Council, SEPA and NatureScot supported site owner Nuveen to explore the
economic and financial case for a retrofit of nature-based solutions (NbS) at the site. This
project, supported by analysis from Paul Watkiss Associates (England, Watkiss, & Hunt,
2023), developedablended finance business model for the proposed work, reducing current
and future flood risk whilst increasing property values, footfall, biodiversity and air quality.

The analysis of monetizable revenues found these to be modest, with the biggest benefits
being the potential uplift in rental value of the retail park, followed by the potential savings
from water entering the drainage system, though these benefits are uncertain. A set of wider
economic benefits were considered, that included carbon benefits and ecosystem service
value. These were found to be lower, and in many cases, it would be difficult to monetise
these benefits, due to the small size of the scheme.

In the proposed model, public and private capital from Scottish Water and Nuveen is
blended to invest in the scheme, with revenue streams created from higher rental value of
the units, and reduced pressure on the drainage systems to repay the private investment. If
implemented, the scheme would have a positive Net Present Value over a 30 year
investment period. Although the project has not yet been taken forward, the work has
proven the financial viability for blended finance for urban NbS, and laid the foundations for
further roll out of similar NbS projects in privately-owned assets.

Figure 1: Proposed blending finance model for Craigleith Retail Park project
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4.3.1 Mixed appetite for adaptation focused finance

Opportunities exist to maximise synergies between nature finance and adaptation outcomes, but
adaptation responses extend beyond nature-based approaches, so will require their own distinct
market development and business models. However, the research identified a mixed appetite for
adaptation as a primary focus of investment.

The perceived lack of immediate business need or opportunities is the main limitation, with key
informant interviewees stating that they saw mature markets for more immediately monetizable
outcomes — particularly the voluntary carbon and renewable energy markets — as demonstrating a
clearer business case for private investment, a clearer regulatory environment to develop a public-
private partnership, and the greater drive among private sector partners to address net-zero
commitments.

Uncertainty of outcomes from adaptation projects, in particular nature-based adaptation initiatives,
was highlighted by key informants from all four types of organisations. Working with nature is
inherently less predictable than working with engineered infrastructure solutions. Interviewees from
finance and project development organisations suggested that the immaturity of some adaptation
and nature-based solutions means there is not yet the level of comparable performance data to
make informed investment decisions, which can act as a barrier to mobilising investment.

An analysis of climate adaptation investment opportunities in Australia by Climate-KIC found no
viable examples or opportunities in the country. An alternative approach to creating viable business
models the authors developed was to combine projects of different types, with different risk and
return characteristics to minimise transaction costs and maximise benefits, particularly where
projects are implemented within a common landscape (Mortimer, Whelan, & Lee, 2020).

Key informants from financial institutions and enabling entities also noted how aggregating smaller
projects into a single investment portfolio can achieve similar results. But analysis undertaken for
the Craigleith Retail Park project notes the challenges of achieving aggregation of adaptation
investments due to the high transaction costs and variable outcomes of site-specific adaptation
interventions (England, Watkiss, & Hunt, 2023).

Meanwhile, interviewees engaged in nature and agriculture related projects highlighted the
challenges faced by farmers who wish to engage in such projects, noting the challenge of uncertainty
of the risks they may face due to climate change, with one project developer noting,

“Farmers are being told to dig bore holes or invest in water-saving technologies now,
without knowing if they will ever really need those or face such severe droughts. When
they’retold that they might face drought in 20 years, that’s not a financial motivation
forthem to invest.”

4.3.2 Delivery constraints

In many adaptation investments, the benefits and potential revenues that can be generated are
realised over a long time period, sometimes several decades. This can create a challenge to typical
commercial investment and financing models that operate on shorter timeframes of 3-7 years.
Bridging the finance gap between these front-loaded costs and back-loaded revenues has been



highlighted as the area of greatest need to scale up the implementation of adaptation projects and
nature-based solutions (Convergence, 2022) (NFU, 2023).

Interviewees from finance and project development organisations suggested that the relative
immaturity of adaptation projects, and more broadly nature-based solutions, means there is not yet
the level of comparable performance datato make informed investment decisions, which ultimately
gives greater weight to more predictable and proven infrastructure solutions and a focus towards
more mature markets for GHG mitigation. This suggests that despite the perception of some key
informants that adaptation outcomes will only be a sub-set of outcomes from net-zero and nature
projects, there is still latent demand for investment in adaptation-specific initiatives.

The costs and practicalities of developing sufficient, trustworthy, and transparent monitoring,
reporting, and verification (MRV) systems for both carbon and non-carbon outcomes were
highlighted by key informants as a particular barrier to unlocking investmentin smaller scale projects
and projects which aim to develop new types of revenue streams.

This challenge has also been highlighted in the Craigleith Retail Park case study, where the ability to
model and then monitor the peak flow surges to the sewer drainage system has proven extremely
difficult, with insufficient baseline data and no existing mechanism or model for ongoing outcome
verification (England, Watkiss, & Hunt, 2023).

Project delivery risk was highlighted by finance sector and policy-maker interviewees as a key
considerationin determining business case viability, as well as a core consideration for the insurance
sector, particularly in relation to flood resilience outcomes. Moreover, the opportunity to use
insurance products as a delivery risk reduction mechanism (i.e. insuring against contracted benefit
delivery) was noted by an interviewee from a public sector body, as well as in the new UK Nature
Markets Framework.

The move to mandatory climate risk disclosures for large and listed companies across the UK is
raising awareness among private sector organisations, particularly financial institutions, of the
climate change risks posed to their assets and operations. The Taskforce for Climate-related
Financial Disclosures (TCFD) framework reporting has been integrated into the Sustainability
Disclosure Requirements (SDR) Framework in the UK, and large and listed companies facing
mandatory disclosure are currently in their first reporting cycle (HM Government, 2023b).

Key informants from enabling entities and policy-making organisations shared an expectation that
the increased transparency and visibility of material risks to the underlying financial state of
businesses will shine a spotlight on the need for effective and timely climate adaptation action. This
is also reflected in the Craigleith Retail Park project, where both the asset owner, Nuveen, and its
parent company, TIAA, have increased their focus on understanding and responding to material
business risks arising from the physical impacts of climate change (England, Watkiss, & Hunt, 2023).

The visibility of this disclosure information is expected to lead to increased pressure from finance
providers, shareholders, staff, clients, customers and the wider public for businesses with identified
material risks to develop adequate plans to minimise their exposure and sensitivity to climate risks.
Keyinformants noted the potential for this to encourage businesses to look beyond the expectation
that public finance and actions will be sufficient to respond to the material risks they face and
encourage private investment, as well as encouraging investment in addressing systemic risks.



Regulations are also starting to integrate climate risk management and adaptation planning as a
fundamental component of licencing agreements, such as those set out recently by the Environment
Agency in England, which require detailed climate risk assessments and adaptation plans (HM
Government, 2023c).

Furthermore, the Transition Plan Taskforce (TPT) has begun its second phase of work, which will now
look at how climate adaptation, nature recovery, and just transition issues can be incorporated into
transition plan standards (HM Government, 2023b). The expectation is that transition plan reporting
will become a requirement for businesses alongside climate risk disclosures and GHG emissions
reporting. Consequently, there will be increased expectation and pressure on businesses to set out
credible adaptation plans, and thus drive greater investment into adaptation actions.

Similar work is underway to integrate adaptation into the UK Green Taxonomy, with those working
on the issue through the Green Technical Advisory Group (GTAG) noting that adaptation
considerations and definitions were largely lacking from the EU Green Taxonomy (GFl, 2023).

The combination of these reporting frameworks may create new incentives for businesses in
Scotland to engage in partnershipsto address climate risks. Nonetheless, the CCC reports that there
is “little to no evidence that [SDR reporting] is yet driving any significant increase in levels of private
investmentin climate adaptation” (CCC, 2023). While this may be true at the time of that publication
in January 2023, very few mandatory full disclosures have yet been made as companies are in their
first reporting cycle. Therefore, it is reasonable to suggest that such an effect may be identified in
the coming years.

There is a concern that the asset-level reporting focus of risks under the TCFD framework may lead
to only asset-level adaptation responses from businesses. This incremental adaptation activity may
address the specific risk the business faces, but it may not lead to more transformative adaptation
that benefits wider society.

Based on the findings above, a range of opportunities have been identified to help address the
barriers to adaptation finance, to stimulate the demand for investing in adaptation in Scotland, and
to accelerate the pace and scale of adaptation finance, particularly from private sources. The insights
from the interviewees and literature of the opportunities to address the barriers to adaptation
finance, are summarised in Table 5 and explored in more detail in the following report sections.
These opportunities could be addressed by a range of actors, including Scottish and UK
Governments, other publicsector bodies, research institutes, investors and businesses, philanthropic
funders and community and third sector organisations.



Table 5: Summary of opportunities

Approaches Barriers addressed

e Behavioural

e Policy

e Behavioural

e Policy and regulatory

Vision of a well-adapted Scotland

Quantification of adaptation finance

Develop high-integrity, values-led adaptation e Market and financial
markets and codes e Policy
Mainstream adaptation in existing market e Market and financial
codes ¢ Policy and regulatory
e Bankability
Grant funds for project innovation ¢ Informational
e Behavioural
e Bankability
Blended finance models e Market and financial
e Behavioural
Open data platforms ¢ Informational
Develop common adaptation metrics and e Technical
MRV standards ¢ Informational
e Bankability
e Technical

Project delivery innovation )
e Behavioural

e Market and financial

Knowledge management and information

) ¢ [nformational
sharing

e Behavioural
Partnership brokering ¢ Informational

e Market and financial
¢ Informational

SME support e Technical

e Behavioural

There are a number of an opportunities to align policy approaches to support the achievement of
the opportunities identified from the research set out below. This includes the development of the
Scottish Government’s Third Scottish Climate Change Adaptation Programme (herein SCCAP3), as
well as policies in the water, agriculture and other land use sectors in Scotland that can support the
creation of more enabling environment for adaptation finance.

5.1.1 Ambition and vision

A clear vision of what a well-adapted Scotland would look like, and the level of ambition expected by
all actors across public, private, and third sector organisations, was highlighted by key informant
interviewees, as well as the CCC (CCC, 2023), as a critical step in mobilising greater investment in
climate adaptation from both the private and public sector.

5.1.2 Quantification of adaptation finance need

A quantification of the adaptation finance needed to deliver on national adaptation outcomes would
provide a marketsignal as to the scale of the challenge, and the opportunity it presents, including an
assessment of costs for early action versus delayed action in different sectors and/or regions. This



analysis could also be informed by utilising data reported in TCFD-aligned climate risk disclosures,
creating a positive feedback loop of data and decision-making.

A good example of quantifying adaptation finance needs is the Technology Needs Assessment
process, such as that of Antigua and Barbuda. This follows the methodology from the Copenhagen
Climate Change Centre, which has supported more than 60 countries to undertake similar climate
technology needs assessments since 2009. This identifies a number of specific adaptation projects
and technologies, with associated public and private investment needs for each (Government of
Antigua and Barbuda and UNEP Copenhagen Climate Centre, 2022).

Such an analysis could provide the Scottish Government, local authorities, and businesses with a
clear picture of the need, the expected contributions from different sectors. It could also provide an
opportunity for prioritisation of initiatives to address adaptation finance gaps.

5.1.3 Develop high integrity, values-led adaptation markets

The importance of developing strong codes and standards for green finance outcomes was
prioritised by a majority of respondents to the UK Green Finance Review Survey as a key way to
develop new markets (Finance Earth & Heritage Fund, 2022). The development of adaptation market
codes to determine and measure adaptation outcomes is understood as a precondition to market
development by key informants. This would allow adaptation outcomes to be formally integrated
into project business models, and develop new revenue streams that incentivise adaptation action.

Developing market codes would enable a 'market' to develop around a common set of measurable
and agreed outcomes, provide incentives and benchmarking for investors and project developers,
develop quantifiable and comparable data, and develop trust in the monitoring and verification
systems. They may also support the Scottish Government’s aim of having "high integrity, values led"
finance markets, which allow coordination towards wider national priorities.

There is an opportunity for Scotland to stay at the forefront of innovation and integrity in natural
capital and carbon markets, and to continue to positionitself as a pioneer on climate adaptation and
nature. Standards for high quality, high integrity adaptation markets could give Scotland first-mover
advantage at a time when adaptation action may be underthe spotlight through TCFD and transition
plan reporting.

5.1.4 Mainstreaming adaptation in existing market codes

Recognising the perception of finance sector key informants that adaptation finance may best be
addressed as a sub-set of other areas of finance and adaptation outcomes derived as positive co-
benefits of other interventions, integrating measurement of adaptation outcomes into existing and
emerging nature and carbon market standards and codes could unlock opportunities for financing
adaptation in existing market systems.

Existing codes do not fully capture all possible benefits?, therefore project developers and enabling
entities could encourage the integration of adaptation considerations into existing codes and
standards for voluntary carbon markets, nature and biodiversity markets, for example the Interim
Principles for Responsive Investment in Natural Capital in Scotland, or the Peatland Carbon Code? at
the UK level.

7 See discussion in Section 4.2.2, and further discussion in (Reed, McCarthy, Jensen, & Rudman, 2023).
8 JUCN Peatland Carbon Code UK, https://www.iucn-uk-p eatlandprogramme.org/peatland-code-0



https://www.iucn-uk-peatlandprogramme.org/peatland-code-0

‘Mainstreaming’ adaptation in this way could ensure adaptation outcomes are more likely to be
identified and monetised in projects, potentially lead to greater prioritisation of adaptation
outcomes in non-adaptation focused initiatives, and be less likely to lead to maladaptation where
climate adaptation considerations have been insufficiently addressed.

A positive example of this being undertaken at a national level is in Canada, where the Standards
Council of Canada has co-produced with Manifest Climate a ‘Guide for Integrating Climate Change
Adaptation Considerations into Canadian Standards’ (Standards Council of Canada & Manifest
Climate, 2021).

5.2.1 Grant funds for project innovation

Grant funding for project development, focused on investment readiness, provided through
programmes like FIRNS and others set out in Section 4, can support innovation and crowd in
adaptation investment. The technical assistance they provide helps to take a project from a concept
to an investable business model, and may also provide a level of confidence to potential private
finance providers. To maximise adaptation finance opportunities, existing project innovation
schemes could integrate a focus on measuring and delivering adaptation outcomes, following the
‘adaptation mainstreaming’ approach.

5.2.2 Blended finance to facilitate private investment

Strategic use of public finance can be used to facilitate private investment and finance for
adaptation action. This has been demonstrated conceptually through the Craigleith Retail Park case
study, where the use of partially-returnable public funding from Scottish Water could be used to
encourage and facilitate co-investment of returnable finance from asset owners, Nuveen.

Nonetheless, it remains to be seen if a similar approach could be successful in mobilising private
finance for adaptation interventions implemented beyond a specific asset level for more
transformative, landscape-level collective adaptation action. Broadly, similar innovations in project
financing are required to bridge the gap between front-loaded costs and back-loaded revenues. This
includes the long-term financing of site maintenance. Innovative approaches to this are emerging,
such as CreditNature’s Nature Impact Token approach, which aims to release sequential ‘editions’ of
verified tokens at different stages of ecosystem recovery (CreditNature, 2022).

5.2.3 Open data platforms and common metrics

Addressing data gaps and information asymmetries will be important in closing the adaptation
finance gap. A new, coordinated approach to data management could help to overcome concerns of
outcome and delivery uncertainty, of comparability between different projects and investments, the
ability to benchmark effectiveness, and of revenue predictability.

This could include a national level initiative for developing a FAIR Data® approach (Wilkinson, et al.,
2016) (CABI, 2022) for climate adaptation and nature-based solutions in Scotland, and for local risk
data and climate projections. A public data platform could also support businesses in Scotland to
develop better informed climate risk analyses and transition plans, and cre ate a more enabling
environment for adaptation investment. Ongoing work by Dark Matter Labs and Lucidminds is
exploring open data approaches for adaptation outcomes and common datasets for regional flood

9 FAIR stands for “findability, accessibility, interoperability, and reusability” of data.



resilience planning as part of their Trees As Infrastructure (TreesAl) project in Glasgow city region
(Conte, Treger, & Koulouri, 2023).

Key informants suggested industry bodies in Scotland could pave the way in developing commonly
agreed metrics, standards, and ‘look-up tables’ for blue-green infrastructure and other types of
adaptation approaches. In addition, the ‘outcome lag’ should be factored into the business modela
of adaptation projects. This could increase confidence in the deliverability of adaptation projects,
help create comparable business models and revenue calculations, and ultimately lower transaction
costs for new projects.

5.2.4 Project delivery innovation

There is clear interest among key informants in demonstrating the potential adaptation co-benefits
of mitigation and nature recovery initiatives. But this is not routinely and systematically being
developed at the project initiation stage, meaning opportunities for identifying and developing a
clearer business case for stacking or bundling monetizable adaptation outcomes is being missed.
Valuing ecosystem services remains challenging and there are a range of divergent approaches.

Focusing on the ability to deliver multiple benefits and monetise several revenue streams — for
example from voluntary carbon markets, eco-tourism, sale of products and services, and flood risk
reduction —is seen as a crucial means of creating ‘bankable’ adaptation projects by key informants.
While in some cases this will involve ‘stacking’ — developing separate markets foreach outcome area
—there is growing interest in the role of ‘bundling’ — monetising one aspect, but measuring impact
on multiple areas.

An innovative example of bundling is the Wilder Carbon Standard, which aims to demonstrate
biodiversity gains from certified carbon credit schemes (Wilder Carbon, 2023). Recent analysis has
shown that globally, bundling is able to generate revenues 30% higher than standard carbon credits
(Lou, Hultman, Patwardhan, & Qiu, 2022) (Hurley, Grandemange, Hume, & O'Halloran, 2023).

Projectlevelinsurance is one potential means of de-risking investment for all types of stakeholders,
but particularly private sector finance providers (Jarzabkowski, et al., 2019). The ability to insure a
project against an agreed suite of deliverable metrics could be particularly helpful for nature -based
projects, where the uncertainties of dealing with nature and the risks from unexpected shocks,
extreme weather events, and pests and diseases could otherwise deter finance providers.

5.3.1 Regional adaptation planning

Regional adaptation planning, led by local authorities, provides an opportunity for coordinated
investment analysis for strategic regional priorities. It can help to coalesce investment around
projects that can deliver transformative adaptation and facilitate inclusive planning and governance
(Granberg, Bosomworth, Moloney, Kristianssen, & Funfgeld, 2019).

Regions in Scotland can learn from the progress made in the Climate Ready Clyde initiative, which
developed a resource mobilisation plan alongside its regional adaptation strategy and action plan
(Climate Ready Clyde, 2021), as well as Nepal’s community-led Local Adaptation Planning approach,
which ‘downscaled’ the National Adaptation Plan for locally-prioritised action (Watts, 2013).

Regional approaches to adaptation planning and investment prioritisation can particularly help to
overcome barriers to investment and drive transformational adaptation through three key means:



e Minimising costs of adaptation action —this may be through shared use of infrastructure,
materials, or financing; or by reducing transaction costs (UNEP-CCC & TEC, 2022).

e Maximising outcomes and co-benefits —many adaptation interventions are more effective
when applied at scale in a coordinated manner, compared to smaller, fragmented actions
(Chausson, et al., 2020).

e Improved monitoring, reporting, verification, and evaluation —it can be easier to assess
changes in climate vulnerability and resilience at a regional scale from the implementation of
a suite of coordinated adaptation interventions, compared to assessing the impact of a single
project at a smaller scale in a specific locality (Werners, Wise, Butler, Totin, & Vincent, 2021).

5.3.2 Knowledge management and information sharing

There is an opportunity for an organisation or consortium of organisations to play a facilitating role
in addressing some of the informational and technical barriers to adaptation finance in Scotland by
developing a widely accessible knowledge management and information sharing platform. This
could ensure that new approaches and innovative business models are more accessible and better
understood by those working — or looking to work — on adaptation interventions in Scotland.

Recent analysis of over 50 adaptation finance initiatives found that national and regional platforms,
and those that develop their own resources, have greater engagement and traction among
members. Italso identified, similar to this study, that investment-grade data on adaptation solutions
and a better understanding of nature-based solutions are two critical knowledge gaps that
knowledge management platforms could address (Casey, 2022). Industry specific initiatives, such as
in agriculture, infrastructure, and energy, could also help to overcome informational and technical
barriers to adaptation finance in Scotland.

5.3.3 Partnership brokering and collaboration support

A challenge to developing successful adaptation initiatives and business models in Scotland is
identifying the right partners to engage and work with. This is also crucial for achieving equitable
outcomes and adherence to the responsible investment principles of inclusion and fairness. There is
an opportunity therefore for organisations across Scotland to take a lead on brokering these new
partnerships and collaborations, to accelerate action and help ensure all stakeholders are aware of
and/or engaged in new initiatives. This could also align with the knowledge management function.

5.3.4 Support for SMEs

While the largest businesses in the UK now face mandatory requirements to disclose material
climate risks, SMEs could be left behind in their capabilities to identify and respond to physical
climate risks (Klein & Mikaelsson, 2023). Given SMEs account for over 99% of businesses and 56% of
private sector employmentin Scotland (Scottish Government, 2022a), providing targeted support to
this crucial but highly heterogeneous group of businesses could help to nurture increased demand
for adaptation investment, help create stronger businesses cases for adaptation initiatives, and
encourage greater collaboration with communities and public and private sector organisations.

Targeted support for SMEs and low-income households is particularly required, as they currently
lack the support and capacity to adequately identify climate risks and invest in sufficient responses
and retrofit premises (Klein & Mikaelsson, 2023) (Manifest Climate, 2023). Actions could involve
grant and subsidy schemes alongside the provision of technical assistance for SMEs to determine
climate vulnerabilities. This could help to develop industry skills for adaptation solutions, stimulating
the growth, maturity, and scale of these markets.
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