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1 Executive summary
1.1 Aims

Policy has traditionally framed climate adaptation as managing risk and avoiding losses. This
framing is changing. Across Scottish and European policy, adaptation is increasingly
recognised as an economic opportunity that can support resilience, innovation and new
markets. Our research responds to Scottish Government interest in better understanding
these economic opportunities. We provide evidence on:

e where economic opportunities linked to climate adaptation and Scotland’s changing
climate may arise

e how these markets are likely to evolve over time

e where Scotland has, or could build, a sustained competitive advantage

Our analysis synthesises existing Scotland-specific literature and insights from 15 interviews
with stakeholders from the built environment, food and agriculture, and finance and
insurance sectors. It aims to provide a broad characterisation of Scotland’s adaptation
economy overall, with a deeper dive into further detail for some priority sectors.

1.2 Limitations

The evidence base for climate adaptation economic opportunities in Scotland is limited and
fragmented, which constrains the strength of conclusions that can be drawn. There is very
little Scotland-specific data on market size, structure, or growth, and UK-level evidence is
also sparse and largely focused on adaptation costs rather than opportunities. Most
available data on market dynamics is global in scope and not specific to adaptation as a
distinct area of economic activity. As a result, it was not possible to robustly quantify the
scale or growth potential of individual opportunities, or to compare their relative
importance.

To address these gaps, the analysis draws on a combination of global evidence, proxy
indicators (such as company activity and sector trends), and qualitative interviews with
stakeholders. While this provides useful insight into emerging market signals and practical
considerations, it relies on assumptions about how global trends may apply to Scotland and,
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in some cases, on a limited number of perspectives. Interview findings are therefore
indicative rather than representative.

Assessment of international competitive advantage is also constrained by a lack of
comparable data on other countries’ capabilities and market positions. As a result,
conclusions in this area are exploratory and based on alignment between Scotland’s existing
strengths and areas of emerging global demand, rather than detailed competitor analysis.
Overall, the findings should be understood as identifying areas of potential opportunity and
strategic direction, rather than providing a quantified assessment of economic value or a
definitive basis for prioritisation or investment decisions.

1.3 Findings
1.3.1 The economic opportunities

From our literature review, we identified a broad range of economic opportunities
associated with climate adaptation across Scotland. In total, these opportunities span 14
sectors of the economy where adaptation is expected to drive demand for new goods,
services, and technologies.

Three sectors stood out as particularly significant and were prioritised for further analysis
due to their strategic importance and cross-cutting relevance within the wider policy
landscape: The opportunities across the sectors, and within the prioritised sectors, are
illustrated in the accompanying visual summary.

Built environment: Climate adaptation activity in the sector is driven by immediate risks
such as intense rainfall, surface water flooding, and overheating, creating demand for
retrofit, drainage, and climate-informed infrastructure design. Potential economic
opportunities for Scotland centre around providing services, skills, and coordinated delivery
in areas including flood resilience, retrofit of existing building stock, climate risk analytics,
and nature-based solutions.

Food and agriculture: Climate adaptation within agriculture is focused on managing
volatility in rainfall, temperature, and water availability, which in turn impact business
continuity, yield stability, and resource security. Potential economic opportunities for
Scotland include developing climate-resilient crops, water management expertise, digital
agri-tech and advisory services, and landscape-scale land management models. These goods
and services provide marginal economic gains, but durable value, when embedded within
farm systems and rural food and drink supply chains.

Finance and insurance: Climate change is already impacting asset values, insurance
eligibility, and systemic risk, with flooding the dominant hazard in this sector. Analytics,
modelling, and disclosure are driving current market activity. Potential economic
opportunities for Scotland lie in climate risk analytics services, insurance model innovation,
and pioneering place-based lending and investment models that incentivise building
resilience.?

! Place-based lending involves financial models that invest adaptation outcomes through nature-based
solutions (e.g. flood mitigation, water stewardship, landscape-scale resilience, ecosystem services) and link
multiple beneficiaries to shared outcomes.

www.climatexchange.org.uk
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1.3.2 Market evolution

Whether climate adaptation opportunities emerge in the short or long term largely depends
on how quickly climate risks translate into clear market signals (such as regulation,
insurance pricing, or immediate operational costs) and whether the required technologies,
skills, financing models, and governance structures are in place. Based on the available data,
our research suggests that the following areas may see growth:

e Built environment: Flood and drainage solutions, responding to climate hazards and
increased infrastructure investment (for new climate-ready assets and maintenance
of existing).

e Food and agriculture: Targeted nature and water stewardship pilots, mainly place-
based and project-led, to mitigate supply chain and operational risks; incremental
agricultural adaptation, where actions reduce short-term costs or risks driven by
climate change impacts (e.g. water availability or flooding).

e Finance and insurance: Risk analytics and disclosure services, driven by finance,
insurance and regulatory demand (ISSB/TNFD?); Early resilience standards and
signals (including performance evidence for resilience features, emerging
certification approaches and insurance-led incentives), which improve visibility of
adaptation performance.

Some opportunities are long term (ten years and beyond) due to the requirement for
structural changes in the economy to realise their full potential, such as more consistent
policy signals, mainstreaming of standards, and availability of specialist skills. If the
necessary market infrastructure is put in place, we find that new or substantially expanded
markets in Scotland could include:

e Resilience-linked insurance and lending, in which premiums and lending terms
reward businesses with lower exposure to climate-related risks

e large-scale retrofit programmes

e Catchment-scale and place-based delivery of nature-based solutions and water
management programmes

e Maturing ecosystem service and nature-based markets (dependent on stable metrics
and demand)

e Climate-resilient forestry and land portfolios, attracting long-term investment.

1.3.3 Opportunity areas where Scotland could build sustained competitive
advantage

The available data and existing research base severely limited our ability to draw
conclusions about those climate adaptation services or technologies that could be
opportunities for Scotland to build a sustained competitive advantage internationally. A
robust competitor analysis of Scotland’s potential areas of growth would require data for
these markets in Scotland as well as internationally, which we were unable to identify.

2 International Sustainability Standards Board and Taskforce for Nature-related Financial Disclosures.
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1.4 Recommendations

Due to the emerging nature of climate adaptation and the limitations in the available
evidence base, it is not currently possible to robustly quantify the scale of the economic
opportunity for Scotland or to prioritise opportunities based on comparative economic
value. Instead, this research provides a structured assessment of where opportunities are
likely to arise, and the conditions required for them to develop. Within these constraints,
the analysis identifies a set of opportunity sectors where climate risks are already
translating into market signals and where Scotland has relevant capabilities. These findings
are supported by a combination of literature and stakeholder insight, although in many
cases they should be understood as informed judgements rather than definitive conclusions.

The research suggests that Scotland’s potential lies in deepening services and technologies
which are already helping the country adapt to climate change. By building on areas of
strength, Scottish businesses can develop integrated capabilities and systems that respond
to domestic climate pressures and can be adapted and exported over time. Areas such as
retrofitting buildings, water management at catchment scale, climate risk analytics, and new
financial models relating to natural capital and adaptation represent plausible pathways but
require further evidence to assess their scale and competitiveness. This study shows that
public sector actors can accelerate economic adaptation opportunities by acting as market
enablers by:

e Improving data quality, standards and independent assurance to ensure resilience
measures are recognised and rewarded in planning, insurance, and financial
decision-making.

e Developing a skilled workforce aligned with long-term adaptation needs, including
technical, analytical and place-based delivery capabilities.

e Providing consistent, long-term policy signals that shift incentives away from
least-cost and short-term decisions.

e Enabling project aggregation and coordinated, place-based delivery models to build
scale, reduce risk, and improve investor confidence of adaptation projects.

Adaptation is unlikely to generate rapid or easily measurable economic growth in the short
term. However, it represents a durable and growing area of economic activity, closely linked
to the physical impacts of climate change and therefore likely to become more material over
time. There is an opportunity for Scotland to position itself as a place that develops and
demonstrates effective adaptation approaches. Realising this opportunity will depend on
strengthening the evidence base, validating emerging opportunities, and addressing the
structural barriers identified in this study.

www.climatexchange.org.uk
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2 Introduction and purpose

2.1 Purpose
2.1.1 Policy context

Climate change is already affecting Scotland’s economy. While adaptation has traditionally
focused on managing risk, Scottish and UK policy increasingly recognise it as an economic
opportunity that can support resilience, innovation and market development. This shift is
reflected in the Third UK Climate Change Risk Assessment (UKCCRA3) (Defra, 2022), and
Scotland’s National Adaptation Plan 2024-2029 (SNAP3) (Scottish Government, 2024). These
frameworks acknowledge rising climate-related costs while highlighting opportunities for
new services, technologies and business models that support adaptation and respond to
climate-driven changes in demand and production.

2.1.2 Why this study was needed

There is growing analysis of Scotland’s climate mitigation economy, particularly linked to net
zero and the energy transition. However, there has been less attention on climate
adaptation as an economic opportunity. Existing work is fragmented across sectors and
regions. Much of it focuses on risks, costs, or specific adaptation actions, rather than on how
adaptation may shape markets, competitiveness, and economic activity. This gap may be
partly due to missing quantitative data, but it also reflects how adaptation has been framed
in research and policy to date. Adaptation is not commonly examined as an economic
opportunity in its own right, particularly at the macro level, across multiple sectors. Our
research responds to a Scottish Government policy interest in better understanding these
opportunities. We provide evidence on where economic opportunities linked to climate
adaptation may arise, how opportunities could evolve, and what this means for policy and
delivery bodies.

2.1.3 Research questions
Our research set out to address the following research questions and objectives:

1. What are the economic opportunities resulting both from climate adaptation and
changes in Scotland’s climate?

2. How are Scottish and international markets for climate adaptation goods and
services expected to evolve over the short term (five years) and long term (10+
years)?

3. In which climate adaptation markets does Scotland have or could build a sustained
international competitive advantage?

4. Based on the future opportunities identified, provide an assessment of Scotland’s
international competitive advantage and potential economic growth.

www.climatexchange.org.uk
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2.2 Research process

Due to the nature of climate adaptation as an emerging and novel space, we developed and
revisited our project methodology in an agile way, in collaboration with the project steering
group. This section provides an overview of the methodology and research journey of this
project, including key decisions which changed the course of the project and have
implications for results. A detailed methodology is given in Appendix A Detailed
methodology and assumptions.

2.2.1 Setting the scope: What we mean by the “adaptation economy”

For the research, we have defined the adaptation economy as goods, services, technologies
and delivery models that reduce impacts, or enable responses to the impacts of climate
change. This includes both activities that build resilience to climate risks, such as drainage,
or climate monitoring services, and opportunities arising from Scotland’s changing climate,
such as shifts in land suitability or production conditions.

Our definition draws on, but does not replicate, earlier work, such as the report on the
Adaptation Economy of the Glasgow City Region (k-Matrix, 2019), that focused on
measuring existing economic activity linked to extreme weather. In contrast, our research is
forward-looking and exploratory, recognising emerging and evolving markets that are not
captured in current economic statistics. It is not intended to provide a comprehensive
taxonomy of all adaptation-related activity.

Mitigation-only activities, which target a reduction in CO; emissions, are out of scope unless
they materially enable resilience of adaptation outcomes (e.g. retrofit activities with clear
adaptation co-benefits). As a result, opportunities related to decarbonisation or renewable
energy were excluded, as they were more aligned to climate mitigation.

We consider two broad time horizons:

e Short term: approximately the next five years
e Long term: ten years and beyond

These horizons reflect likely phases of market development rather than forecast certainty,
with uncertainty increasing over longer timeframes.

2.2.2 Methodology overview

Our research adopted a structured synthesis approach, ensuring that findings drew on
multiple independent sources. Our approach reflects the fact that adaptation markets are
still emerging. Quantitative data is often limited, but behavioural signals, regulatory shifts,
insurance priorities and operational impacts provide strong, credible indicators of how and
where economic value is likely to emerge. Our approach was broken down into the
following steps:

Phase 1: Synthesising existing global, UK, and Scotland-specific literature, sector and market
analyses. We reviewed sources including academic, grey and policy literature for similar and
overlapping opportunities. In consultation with the steering group, we selected three
sectors for further analysis: Built Environment, Food and Agriculture, and Finance and
Insurance (see next section Results of evidence review and three focus sectors).

www.climatexchange.org.uk
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Phase 2: A synthesis of available market evidence (at Scotland, UK, or international level,
depending on availability) for the shortlisted opportunity areas, supplemented where
necessary by additional targeted searches. Rather than attempting formal market sizing, the
analysis focused on developing qualitative market narratives, covering:

e Key demand drivers (e.g. regulation, insurance, operational disruption)
e Barriers and enabling factors
e Short-term (around five years) and long-term (10+ years) growth potential

Phase 3: Validating the findings from above through 15 semi-structured interviews with
practitioners across the Built Environment, Food and Agriculture, and Finance and Insurance
sectors. We used industry insight to sense-check, contextualise, and challenge findings in
the literature, as well as add perspectives on demand drivers and barriers for scaling.

Phase 4: Thematic analysis of interviews and integrating findings from literature and
interviews.

2.2.3 Results of evidence review and three priority sectors

We sought to understand which are the economic sectors for which climate adaptation is
most relevant, based on how frequently different sectors are mentioned within climate
adaptation research and publications. From the evidence review, we identified 64 specific
climate-adaptation economic opportunities (i.e. climate adaptation services and goods; see
Appendix B Detail on outputs of literature analysis). These opportunities related to 14
economic sectors. Figure 1 shows the number of opportunities associated with each sector.

Once we had completed the analysis summarised in Figure 1, we considered how best to
focus the remainder of our research. We prioritised three sectors for further analysis, with
steering group input, based on the following:

e Excluding mitigation-based activity: We deemed opportunities that fell under the
definition of “climate mitigation” to be out of scope for this work; this included the
energy sector, where opportunities were predominantly related to reducing
greenhouse gas emissions.

e Merging similar sectors: We combined similar sectors, as opportunities and
dependencies were shared across them; for example, agriculture and food and drink
became Food and Agriculture, as most interventions in these supply chains are land-
based and overlapping. Within Professional Services, we identified two
opportunities: engineering and environmental consulting, and financial services and
insurance. In consultation with the steering group, we drew out financial services
and insurance as its own sector, to reflect the cross-sectoral attributes and emerging
technologies within the field. Engineering and environmental consultancy features
were explored within in the Built Environment sector.

e Prioritising emerging and under-researched sectors: Forestry was excluded as it was
felt that there is good existing evidence for the adaptation opportunities in this
sector (Beauchamp, 2018) (Forestry and Land Scotland, 2021) (Forestry Commission,
2023) and some woodland-based interventions were captured as opportunities
within Agriculture and Finance and Insurance sector.

www.climatexchange.org.uk
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Figure 1: Summary of sectors identified in the literature and the corresponding frequency of
economic opportunities mentioned within them.3

To summarise, the report prioritises three sectors identified through the literature review as
offering strong potential for adaptation-related opportunities for Scotland, which are key
areas of policy interest. These are:

Built Environment: Scotland has a large and long-lived asset base and infrastructure stock
which is exposed to climate risks. Long-term investment decisions drive demand for
adaptation solutions.

Food and Agriculture: Highly sensitive to climate conditions. Changes in temperature,
rainfall, and pests create both risks and niche opportunities across land use and supply
chains.

Finance and Insurance: Key system levers for pricing climate risk, incentivising investment,
and shaping adaptation outcomes across the wider economy.

The organisations of stakeholders interviewed for each sector are given in Table 1

3 Appendix B.1 includes a table which details the unique opportunities and sub-sectors identified in the
literature. It should be noted this does not accurately represent the economic size of the opportunities. Some
opportunities are also cross-sectoral. For instance, water management and flood resilience is a significant
sector in Scotland but did not emerge with high number of opportunities, however some services were
captured within other sectors such as agriculture and built environment.

www.climatexchange.org.uk
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Table 1: Organisations of interviewees across the three selected priority sectors.

Sector Interviewees

Built environment e AECOM
e Built Environment Forum
e Jacobs

e Two participants who wished to remain anonymous

Food and e Mucklebrig
Agriculture e Scottish Agricultural Organisation Society
e Three participants who wished to remain anonymous

Finance and e CADLAS

Insurance e FloodRe

e Transition Finance Scotland

e Two participants who wished to remain anonymous

2.2.4 Strengths and limitations of chosen approach
Approach taken and evidence base

Our approach sought to balance a Scottish-specific perspective with a forward-looking
assessment of emerging markets, while recognising the limitations of available data. We
aimed to ground the analysis in Scotland’s specific climate risks, economic structure,
regulatory environment, and asset base, rather than relying on generic global narratives.
However, in practice, there is very limited Scotland-specific evidence on climate adaptation
economic opportunities, particularly in relation to market size, structure, and growth. This
constrained the extent to which a fully evidence-led, place-based assessment could be
undertaken.

Given these limitations, we combined desk-based research with qualitative interviews to
build a more complete picture. The literature review drew on a wide range of sources,
including academia, financial institutions, consultancies, government agencies, industry
bodies, NGOs, and think tanks. However, the evidence landscape is fragmented and uneven.
Most available analysis focuses on climate risks and adaptation costs, rather than economic
opportunities (Beauchamp, 2018). Where market data does exist, it is typically global in
scope and not specific to adaptation as a distinct category of economic activity (Foyn &
Skinner, 2024). There were a few standout exceptions to this, which are described in the list
below, under Implications and considerations for future research.

The use of qualitative interviews helped to partially mitigate these gaps (providing insight
into procurement dynamics, insurance-led behaviour, and supply chain responses), but only
to a limited extent. While these interviews were valuable in providing context and
grounding, they are not statistically representative and, in some cases, reflect individual or
sector-specific perspectives rather than a clear consensus. In several instances, the analysis
necessarily draws inferences from a limited number of viewpoints, and these should be
interpreted as indicative rather than definitive.

www.climatexchange.org.uk
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A further component of the approach was a forward-looking assessment of market
formation. Given the lack of historical economic data, the analysis focuses on drivers of
future demand (such as climate risk, regulatory change, and investment trends) rather than
attempting to quantify existing markets. This reflects the reality that adaptation markets are
still emerging and not systematically measured.

Limitations and confidence in findings

A central limitation of this research is the lack of robust quantitative data. It was not
possible to estimate the scale, value, or growth trajectories of individual opportunities in a
consistent or comparable way. As a result, the analysis cannot determine the relative
importance of different opportunities or provide a clear sense of their economic
contribution. Where Scottish or UK-specific data was unavailable, global market trends and
proxy indicators (such as company reports or sector-level forecasts) were used to inform the
analysis. While these provide useful context, they rely on assumptions about how global
dynamics may be applicable to Scotland, which are plausible but not empirically validated.

There are also significant constraints in assessing international competitive advantage and
export potential. A rigorous assessment would require detailed comparative data on other
countries’ capabilities, market structures, and investment pipelines, which was not
available. As a result, our assessment is based on an asset-based lens, considering where
Scotland’s existing strengths may align with emerging global demand, and on identifying
international contexts with similar climate risks or infrastructure challenges. While this
provides a useful starting point, it remains exploratory and does not constitute a
comprehensive competitor analysis. Confidence in findings related to competitive
advantage is therefore relatively low.

Relying on information in this report

Based on the available evidence, our research identifies the types of economic opportunities
that are likely to emerge in response to climate change, the sectors in which these
opportunities are most likely to arise, and the key drivers shaping market development. It
also provides an initial assessment of where Scotland’s existing assets and capabilities may
position it to participate in these emerging markets. However, the study cannot robustly
guantify the scale or value of these opportunities, compare their relative importance, or
provide a definitive assessment of Scotland’s competitive advantage internationally. In all
cases, findings should be understood as informed judgements based on partial evidence,
rather than as conclusive results.

These limitations have important implications for how the findings should be used. The
analysis is best understood as identifying areas of potential opportunity and informing
strategic direction, rather than providing a basis for detailed prioritisation, investment
decisions, or economic forecasting. There is currently insufficient evidence to support a
more granular or quantitative assessment.

Implications and considerations for future research

Most sources on future economic opportunities related to climate change adaptation were
global in scope and not granular enough to provide a basis to make claims about the outlook
for Scotland. However, our literature review did include some exceptions to this, sources

www.climatexchange.org.uk
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which investigated specific Scottish industries or regions under climate change future
scenarios, and evaluated opportunities, not just risks and costs:

e The k-Matrix study for the Glasgow City Region is one of the few examples
attempting to quantify adaptation-related economic activity in a Scottish context
and is therefore referenced frequently throughout our report. However, it
represents a static snapshot and is not easily comparable with other sources, nor has
it been updated over time (k-Matrix, 2019).

e The ClimateXChange report “Scoping and sizing the Scottish Adaptation & Resilience
(Climate Change) (A&RCC) Economy: An overview of methods” provides a solid
starting point for how to go about an economy-wide assessment but highlights
major data gaps which have not yet been addressed (Bonaventura, 2018).

e The ClimateXChange report “Economic opportunities in Scotland’s net zero and
climate adaptation economy” provides an economy-wide, “updated coherent
assessment of key potential opportunities for Scotland.” However, it is broad in
scope, including mitigation, and does not provide in-depth sector analysis
(O'Gorman, et al., 2024).

e The Highlands Adapts report “Highland Climate Risk & Opportunity Assessment” and
accompanying Sector Reports on Energy, Food and Drink, and Forestry and Timber
are exemplary of the type of focused analysis which could form the basis for a more
accurate economy-wide assessment. These sources give specific monetary figures
for costs and benefits arising from climate change for the region and key sectors
(England, et al., 2024) (Hunt, et al., 2024).

These are the sort of investigations and sources which would patch the gaps in the available
evidence. By evaluating the known and unavoidable impacts of climate change on specific
Scottish industries or regions, and in particular any emerging advantages or opportunities.
These are the building blocks by which a future economy-wide review could provide a more
robust and accurate picture of the opportunities for Scotland, which would address the
limitations faced in this report.

Addressing these gaps would require a step change in the evidence base. This could include
more systematic measurement of adaptation-related economic activity in Scotland,
targeted market studies for priority sectors, and comparative analysis of international
competitors. There is also a need for improved integration of climate risk data with
economic and sectoral data, as well as more structured engagement with industry and
investors. While some of these gaps could be addressed through further research, others
reflect the early-stage nature of adaptation markets and may take time to resolve.

www.climatexchange.org.uk
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3 Economic opportunities for Scotland: Findings from
priority sectors

We identified Built Environment, Food and Agriculture, and Finance and Insurance as the
three priority sectors with economic opportunities. For each, we describe the main
adaptation-related economic opportunities, how these markets could develop, and
examples of technologies or services within which Scottish businesses could have potential
to export internationally.

Table 2 summarises the opportunities associated with each priority sector and indicative
timescales for each. Short-term opportunities are those which can be taken up at present;
Long-term opportunities require further market or infrastructure development to scale and
achieve their full value or potential; Opportunities which span both timescales can be taken
up now and will likely continue to be important into the future.

Table 2: Summary of the economic opportunities associated with each of the priority sectors and
indicative timescales.

Short term Long term

Built Environment

Flood resilience and drainage solutions

Nature based and hybrid solutions in the built environment

Retrofit for climate resilience

Climate risk data, assessment and advisory services

Food and Agriculture

Climate-resilient crops and agricultural inputs

Water management and on-farm resilience measures

Digital agri-tech, data, and advisory services

Land-based and landscape-scale adaptation approaches

Finance and Insurance

Climate risk analytics and catastrophe modelling

Risk transfer and insurance innovation

Resilience-linked lending and investment

Nature-based and place-based finance models

Timeframes for opportunities

Adaptation opportunities tend to develop in the short term where climate risks are already
visible, affecting the bottom line, and supported by established delivery mechanisms. For
example, flood resilience, drainage upgrades, climate risk analytics, and advisory services
are expanding quickly because extreme weather events, insurance pressures, regulatory
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standards, and infrastructure investment pipelines are already creating demand. In contrast,
opportunities that require new valuation frameworks, institutional coordination, or longer-
term behavioural change (e.g. nature-based solutions, landscape-scale land management, or
resilience-linked finance) tend to develop more gradually. These markets depend on
enabling conditions such as credible metrics, financing mechanisms, supportive policy
frameworks, and skilled delivery networks. As a result, the pace of growth in the adaptation
economy is shaped less by the existence of climate risk itself and more by how effectively
that risk is translated into investable projects, regulatory requirements, and scalable
business models.

Short-term growth is in established services markets (next five years). Over the longer term,
growth in adaptation markets is likely to depend on governance, standards, and investment
frameworks, rather than rapid technological change. This evolution offers economic
potential, particularly where Scotland leverages its natural assets, scientific capabilities, and
policy frameworks to build competitive niches. Scotland’s strongest potential lies in high-
value services (e.g. climate data and analytics) and emerging natural capital models through
domestic delivery and exports, while addressing skills and standards gaps.

3.1 Built Environment

3.1.1 Sector context and climate drivers

Buildings and infrastructure are long-lived, capital-intensive assets that are already exposed
to changing weather conditions. Climate risks are affecting the performance, insurability,
and value of buildings and infrastructure. The condition of existing buildings is a critical
vulnerability, particularly older and historic stock that is often not windproof or watertight,
increasing repair costs, insurance risk, and barriers to reuse.

“And then there is a reality that by the time we get to 2050, 80% of the
buildings in Scotland will already have been built, so we need to make sure
we are using them much better. It is not a good use of resources to
continually demolish and build new [...] We do not need to build new in
the edge of towns and face issues with disconnection and transport”
(Quote from interviewee from Built Environment Forum).

Interviews consistently emphasised that surface water flooding and intense rainfall are
“here and now” risks, shaping immediate demand for flood resilience, drainage, and asset
protection measures, while overheating is recognised as an emerging concern in Scotland,
particularly in schools, housing, and public buildings. Longer-term risks such as sea-level rise
and coastal change are recognised but are often deferred in decision-making, even though
interviewees noted that the scale of future investment required to adapt to rising seas will
be substantial. These pressures directly shape short-term investment priorities and create
sustained demand for adaptation in retrofit, infrastructure upgrades, and design standards.

3.1.2 Economic opportunities

Previous literature identified the built environment sector as the largest climate change
adaptation sub-sector in Scotland, with total sales value at £131.1m in 2016-17 (k-Matrix,
2019), while Trittip et al. estimate the addressable global market for resilient buildings by
2030 to be USD $400 - 500 billion (Trittip, et al., 2025).
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Interview and literature evidence points to four core adaptation-related opportunity
clusters where climate risk is already translating into economic activity or credible future
markets. Growth in the built environment adaptation economy comes primarily from
services, skills and coordinated delivery, rather than from new products alone. Scotland’s
opportunity lies in turning domestic adaptation challenges into exportable expertise.

Flood resilience and drainage solutions Nature based and hybrid solutions in the

built environment
/\/ "

Retrofit for climate resilience Climate risk data, assessment and advisory
services

Figure 2: Economic opportunities in the built environment sector

Flood resilience and drainage solutions

What the opportunity is: Goods and services that reduce flood damage and disruption. This
includes sustainable drainage systems (SuDS), property-level flood resilience measures,
permeable paving, drainage upgrades, and hybrid grey-green infrastructure.*

Evidence base: Flood resilience is one of the most consistently cited adaptation
opportunities in the Scottish literature (Bonaventura, 2018) (England, et al., 2024) and in
2016-2017 was estimated to make up 18% of Scotland’s adaptation and resilience economy,
with sales estimated at £80.4m (k-Matrix, 2019). For more than 15 years, the Scottish
Government has committed £47 million annually to local authorities and an additional £150
million since 2020 over the course of parliament for flood risk management actions (Scottish
Government, 2024). Flood management and water-related services was identified as one of
the most mature segments of built-environment adaptation. Whilst quantitative evidence
was not identified in the literature, interviewees noted that SuDS and permeable paving
“are definitely happening” (interviewee from Built Environment) and that flood and
drainage solutions are already established in Scotland. Interviewees described flood events
and insurance requirements as key triggers for action, particularly in urban areas with
surface water challenges. A market study by FloodRe estimated that the Property Flood
Resilience sector in the UK is £20-25 million, in which approximately £13-16 million

4 Grey infrastructure are “hard engineering” solutions such as dams or dikes; Green and blue infrastructure are
types of nature-based solutions such as created wetlands, rain gardens, etc.; Hybrid grey-green combine
natural and non-natural elements, e.g. sea walls that are designed to provide habitat (Anderson, et al., 2022).
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constitute residential market and £7-9 million from commercial and institutional work
(Flood Re, 2023).

Flood and drainage solutions are already embedded in infrastructure programmes, local
authority pipelines, and utility investment. This reflects the immediacy of surface water
flooding, repeated flood events and regulatory pressure on local authorities and
infrastructure operators. For example, the 2025 National Standards mandate runoff
hierarchies and multi-functional designs for all major developments (Webber, 2025).
Scotland’s National Flood Resilience Strategy (2024) is also expected to sustain demand
through asset protection and local authority mandates (Scottish Government, 2024). This
creates a relatively stable, long-term market for civil engineering, design services,
equipment, and maintenance.

Timescale: Short term — Happening now but tailing off over the longer term as flood
resilience measures are mainstreamed in built-up environments.

Who captures value: Value is captured primarily by engineering consultancies, landscape
and drainage specialists, construction SMEs, with strong spillovers into digital monitoring,
modelling, and maintenance services. Much of the employment impact is local, with
potential for scaling through frameworks and programmes.

Nature-based and hybrid solutions in the built environment

What the opportunity is: Use of nature-based solutions, including green (e.g. green roofs
walls and woodland) and blue (wetlands) as well as hybrid (grey and blue/green
infrastructure) in urban or rural settings to manage flood risk, heat, and water quality at
building, neighbourhood, and catchment scales.

Nature-based solutions can deliver multiple benefits (risk reduction, public realm,
biodiversity, amenity), making them attractive in principle. However, interviewees
emphasised that these solutions rarely “stack up” at individual project level, meaning
economic value emerges most clearly when delivered as programmes or systems rather
than discrete assets.

Evidence base: A report by the Green Finance Institute (2021) estimated a £20 billion
spending gap for Scotland to meet nature-related outcomes® from 2022-2032, in which £9
billion is for climate mitigation through bio-carbon such as woodlands creation or peatland
restoration. The spending gap for natural flood management® is £354 million for the UK
(Green Finance Institute, 2021) (UKGBC, 2022). Interviews repeatedly highlighted strong
conceptual support for nature-based solutions, alongside clear constraints relating to
valuation, funding models, and time horizons. Interviews highlighted planning capacity and
coordination as both constraints and opportunities.

Timescale: Long term — Already happening (albeit at smaller scale than flood resilience and
drainage solutions) and have strong policy and conceptual support but scaling them into

> These outcomes are clean water, biodiversity protection/restoration, flood risk reduction, improved bio-
resource efficiency, climate mitigation through bio-carbon, enhanced biosecurity, and improved access and
engagement with natural environment.

® Natural flood management measures include nature restoration that enhance water flow regulation and
water retention capacity of soils.
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mainstream delivery models is a long-term process. Market growth depends more on
institutional change, including planning regulations, funding models, skills, and delivery
networks pointing to gradual transition.

Who captures value: Environmental consultancies, landscape designers, maintenance
services (i.e. public works, responsible for maintaining green infrastructure features in good
condition), engineers, monitoring and data providers, and land-based supply chains, with
long-term potential for finance and insurance involvement as valuation methods improve.

Retrofit for climate resilience

What the opportunity is: Retrofitting (or ‘climate proofing’) existing buildings to improve
resilience to flooding, wind, moisture ingress, and overheating. This includes fabric-first
measures,’ drainage upgrades, ventilation and shading, and building-specific flood resilience
measures.

Evidence base: Around 80% of UK’s 2050 building stock already exists (LETI, 2021), with
Scotland having a particularly large share of pre-1919 and historic buildings (Reguis, et al.,
2023). While quantitative data on markets are lacking in the literature, interviewees
described retrofit as a “huge and unavoidable” opportunity for Scotland, with demand
spread across towns, cities, and rural areas. Retrofit activity supports local and regional
supply chains, skilled trades, and small and medium-sized enterprises and creates
long-duration demand rather than one-off projects. Retrofit remains one of the most
important levers for decarbonising with £1.5 billion allocated by the UK government to
support fuel-poor households. In response, local authorities are establishing regional
partnerships for local, place-based retrofit strategies that deliver wider benefits such as
resilience, health, and employment outcomes (UKGBC, 2025).

The literature highlights retrofit as a central pathway for delivering adaptation alongside
mitigation (Garnett & Nissen, n.d.) (O'Gorman, et al., 2024), with 29 million homes in the UK
requiring retrofitting before 2050 (UKGBC, 2025). Interviewees highlighted that many
buildings are not windproof or watertight, increasing repair costs and leading to cascading
damage with each storm. Interviewees emphasised that adaptation is already happening
through retrofit but is rarely labelled as such. Retrofitting for climate adaptation, such as
ensuring property-level flood resilience, is largely reactive, following damage or failure,
rather than as part of planned investment.

Timescale: Short term and ongoing — Already happening, with demand set to increase as
extreme weather events become more commonplace to 2050 and beyond.

Retrofitting the existing building stock for overheating, wind and water tightness, and flood
resilience is widely recognised as a long-term, high-impact market. The literature highlights
the scale of this challenge across the UK and Europe. In the UK, 29 million homes will need

retrofitting before 2050 to align with net zero but also to ensure climate change resilience.
This is expected to generate 500,000 high skilled jobs (UKGBC, 2025). Interviewees

7 “The fabric first approach to net zero retrofitting involves improving a building's energy performance
primarily through modifications to its physical fabric, rather than solely relying on advanced technologies and
renewable energy systems. This approach is built on the principle of minimising energy demand first before
any change to building services by enhancing the building envelope and employing passive design strategies”
(Retrofit Information, Support & Expertise RISE, 2024).

www.climatexchange.org.uk


https://uoe.sharepoint.com/sites/ClimateXChange/Shared%20Documents/Comms/www.climatexchange.org.uk

Exploring opportunities to build a climate resilient economy| Page 18

described retrofit as a “slow-burn” opportunity that depends on sustained programmes,
skills development and alignment with decarbonisation policy.

Who captures value: Skilled trades, conservation specialists, retrofit practitioners,
designers, materials suppliers, and local construction firms.

Climate risk data, assessment and advisory services

What the opportunity is: Services to assess climate exposure and resilience of
infrastructure, buildings or portfolios. This includes risk screening, scenario analysis,
performance assessment and assurance. Involves integrating future climate risk data into
the design, appraisal, and upgrading of infrastructure, including transport, energy, water,
and public assets.

As climate risks increasingly affect insurance pricing, lending decisions and asset valuation,
demand is growing for credible, decision-ready information. These services sit upstream of
physical adaptation and influence investment decisions. This drives sustained demand for
climate data provision and analysis, climate risk assessment, engineering consultancy,
design assurance, and asset management services.

Evidence base: An economic study estimated Met Office climate risk insights will deliver
benefits worth £56 billion to the UK economy in the next 10 years (Met Office, 2024).
Advance warning of extreme weather events and better understanding of climate change
impacts support planning decisions for economy and industry, and 21.4% of the value of
these benefits support climate adaptation activities. Interviewees highlighted growing
demand from asset owners, insurers and developers for site- and asset-level risk
information. Interviewees gave concrete examples of infrastructure already being modified
to reflect future conditions, such as raising bridge heights to account for increased fluvial
flows. Disclosure frameworks and risk assessments (including TCFD-related processes®) are
creating demand for climate analytics and assurance that influences infrastructure renewal
pipelines. The literature identifies data and analytics as a core enabling activity for
adaptation investment (Climate Change Committee, 2025) (OECD, 2025).

Timescale: Short term and ongoing — Increased demand noted by interviewees as this sector
represents a bottleneck within decision-making. A relatively new sector set to grow in
coming years.

e Global climate risk advisory is expected to reach $9.2 billion by 2032 (18.2% CAGR)
(Gll, 2025).

e Global climate risk analytics market is projected to reach $8.4 billion by 2033 (19.5%
CAGR), with Banking, Financial Services, and Insurance accounting for 29% of
demand (Sharma, 2025).

e Climate financial data and analytics estimated at $468 million (2022) growing to $1.3
billion by 2028 (19% CAGR) (Foyn & Skinner, 2024).

e Predictive climate risk analytics market is projected to grow to $988 million by 2034
(10.9% CAGR) (Global Insight Services, 2025).

8 See for details: Task Force on Climate-related Financial Disclosures.
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Who captures value: Professional services firms, data and analytics providers, engineers and
specialist consultancies. These services have export potential and are not tied to local
delivery.

3.1.3 Market outlook
Short term

In the short term, adaptation activity in the built environment is driven by visible risk,
regulatory and disclosure pressures, and existing investment pipelines. Flood and drainage
solutions, climate-informed infrastructure design, and professional services linked to data-
led risk assessment are already scaling. Much of this activity occurs without being labelled
as “adaptation,” instead appearing as best practice, risk management, or compliance. Public
procurement and infrastructure owner programmes are major drivers of demand, while
household-level retrofit remains more reactive and uneven.

Long term

Over the longer term, interviewees anticipate structural shifts rather than rapid market
take-off. These include the mainstreaming of district- and neighbourhood-scale retrofit,
integration of grey and green/blue infrastructure, and greater use of data, sensors, and
digital twins to manage assets under changing climate conditions. Nature-based solutions
and catchment-scale approaches are widely seen as essential but dependent on institutional
reform and new funding models. Long-term growth is therefore expected to be durable but
gradual, driven by asset ageing, climate risk escalation, and changes in insurance and
finance.

3.1.4 Competitive advantage and export potential
Why Scotland?

Contextual advantages: Scotland’s heritage remains one of its most valuable assets,
generating £6 billion for Scotland’s economy in 2023 (Built Environment Forum Scotland,
2023).It is estimated that £6.6 billion would be needed to convert Scotland’s historic
residential buildings to low carbon heating, and 10,000 new jobs would be needed in the
next decade to maintain and adapt Scotland’s traditional building stock. Historic
Environment Scotland assessed climate change as “very high” risk in their 2023-2024 report,
leading to irreversible loss of heritage over time (Historic Environment Scotland, 2024).
Interviewees framed this not only as a challenge but as a potential advantage: developing
effective adaptation approaches for complex, historic stock creates knowledge and
capability that is relevant to many other regions:

“If we're talking about competitive advantage for Scotland specifically, |
definitely see retrofitting as a good example of that [...] anything to do
with working within the confines of a historic built environment [...]
anything that we're doing around retrofitting and building climate
adaptation into that, that type of setting is something that we could then
export to any a number of European countries that potentially have the
same those same challenges.” (Interviewee from Built Environment)

Scotland also faces high rainfall, variable weather, and growing flood risk, making it a
credible testbed for resilience solutions.
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Capability advantages: Four interviewees highlighted that Scotland has a strong base in
engineering, professional services, education, and place-based governance alongside active
networks in the water and built environment sectors. Interview evidence highlights
opportunities to develop specialised skills in retrofit, conservation, flood management, and
systems-based water approaches. However, multiple interviewees also stressed that skills
shortages are already leading to reliance on imported expertise, indicating that capability is
a limiting factor if not addressed.

Limits to competitiveness

While interviewees agreed that Scotland has strengths in this sector, this is not the same as
having a clear competitive advantage on the international stage. All European nations have
historic building stock and many will be facing similar effects of climate change: Built
Environment services will be scaling up overseas and this market could become a busy
space. Interviewees were explicit that Scotland is unlikely to compete directly with countries
such as the Netherlands on engineered flood defences, nor on mass manufacturing of
adaptation products. If there is an opportunity to be an early mover and establish a
competitive advantage, it will be in services, skills, system design, and delivery models,
particularly where these are proven domestically.

“[in reference to Scottish Government’s hydro nation strategy] “We can
develop the jobs and export the skills or sell services abroad... I've done
that a number of points in my career where we've delivered big programs
of work that are international.” (Interviewee from Built Environment)

What is exportable?
Potential to export could be explored in:

e Professional and advisory services in engineering, design, and climate risk
assessment

e Integrated delivery models for flood management and catchment-scale approaches

e Skills and expertise based on experience with complex building stock and
high-rainfall climates

Several interviewees suggested that Scotland could develop approaches domestically and
then export them to the north of England, Ireland, and Nordic countries, where climate
conditions and building forms are similar.

3.2 Food and Agriculture

3.2.1 Sector context and climate drivers

Climate variability is already affecting productivity, costs, and operational decisions within
the Scottish food and agriculture sectors, even where overall conditions remain
comparatively favourable. Interviewees highlighted increased rainfall volatility, more
frequent flooding, hotter and drier summer periods, and changing seasonal patterns as the
risks most directly shaping farm-level behaviour and supply-chain impacts. Climate change
affects agriculture through compound effects, for example, drought, flooding, and heat
interacting with soil conditions, water availability, pests, and logistics.
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While some longer-term changes may increase suitability for new crops, interviewees
stressed that short-term adaptation is driven primarily by business continuity, yield stability,
and resource security, rather than speculative expansion.

3.2.2 Economic opportunities

Agriculture and forestry were previously estimated to make up 4% of Scotland’s adaptation
and resilience economy at £19m in 2016-2017 (k-Matrix, 2019). However, growth in
demand for agri-tech has led to an increase in the forecast for the addressable global
market for 2030, estimated to be USD $175-200 billion (Trittip, et al., 2025). Evidence from
interviews and the literature points to four core adaptation-related opportunity clusters in
agriculture. These are not large, uniform markets, but distributed and heterogeneous
opportunities, often embedded in farm management, advisory services, and agri-tech.

Across agriculture, the evidence suggests growth comes from managing volatility rather
than expanding output. Adaptation generates distributed economic value through advisory
services, agri-tech, and land management rather than large standalone markets. Scotland’s
opportunity could lie in translating its research base, land assets, and reputation for
innovation into services and models that support both domestic resilience and supply

international market niches.
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Figure 3: Economic opportunities in the Food and Agriculture sector
Climate-resilient crops and agricultural inputs

What the opportunity is: Development, testing, and adoption of drought- and heat-tolerant
crop varieties, improved seed genetics, and inputs that enhance resilience while maintaining
yields and disease resistance.

Yield volatility represents a direct financial risk for farmers and downstream processors,
particularly in key Scottish sectors such as malting barley. Interviewees noted that even
short periods of atypical weather can materially affect yields and quality, creating risks
several seasons ahead. Adaptation therefore centres on risk management rather than
maximising output, favouring incremental but widespread uptake of resilient varieties.
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Evidence base: The James Hutton Institute is recognised internationally for its research in
developing resilient crop varieties. Total UK market value of varieties from the centre was
approximately £37.4 million in 2024, with export numbers as well; the value of varieties
grown and sold across Europe was estimated at £93.4 million (James Hutton Institute,
2025). Interviewees described active experimentation with new barley varieties and crop
diversification, often led by research institutions and producer groups. However, trade-offs
between resilience, yield, and disease resistance were repeatedly highlighted, indicating
steady but cautious market development. The literature review also consistently identified
climate-resilient crops as a clear adaptation opportunity (Bonaventura, 2018) (Hunt, et al.,
2024) (k-Matrix, 2019).

Timescale: Long term — Developing, piloting, and scaling (i.e. adopting across farms) new
varieties is a process that takes years of research.

Who captures value: Seed companies, plant breeders, agri-research institutions, advisers,
farmers, with indirect benefits for food and drink supply chains and rural economies.

Water management and on-farm resilience measures

What the opportunity is: Technologies and services that improve water efficiency, storage,
drainage, and flood management, including irrigation management, water attenuation
ponds, improved drainage, and soil practices that retain moisture while reducing flood risk.

Interviewees consistently identified water as a critical and under-recognised constraint
within Scottish agriculture, particularly during dry summer periods when abstraction limits
and supply interruptions begin to affect production. Flooding, meanwhile, disrupts grazing,
harvests, and logistics, increasing costs and insurance exposure.

Evidence base: The literature review identified water management as a core adaptation
opportunity (Bonaventura, 2018) (k-Matrix, 2019). However, there is a lack of market data
on water management or monitoring technologies in the UK. Global market size for smart
agriculture technologies is expected to surpass USD $43.7 billion by 2030 with a compound
annual growth rate of 10.2% from 2022-2030 (El-taibi, et al., 2024). The Scottish
Government launched the Future Farming Investment Scheme in 2025 with an indicative a
budget of more than £21 million (Scottish Government, 2025). It is likely this scheme will
continue for 2026 with an indicative budget of £14.25 million although details are not
confirmed (Farm Advisory Service, 2026). Whilst this funding is not specifically targeted for
water management technologies, it is a positive direction towards higher uptake of such
technologies among farmers. Interviewees suggested that farmers have a growing interest
in on-farm water storage, adaptive drainage,® and land management approaches that
address both drought and flooding. However, uptake remains uneven due to cost,
regulatory complexity, and uncertainty around future water availability.

Timescale: Short term and ongoing - Already happening, with demand set to increase as
extreme weather events become more commonplace to 2050 and beyond.

% Climate adaptive drainage (also known as controlled drainage) is the practice of managing the drainage of
cultivated fields to raise the water table (to the degree possible, and not to the detriment of crops currently
growing) to enhance aquifer recharge and store water in fields for use in drier months (Lucia, et al., 2024).
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Agricultural adaptation is expected to continue through practical, incremental changes —
such as crop varieties, timing, water management and on-farm efficiency — particularly
where these reduce immediate costs or risks. Demand is strongest where adaptation aligns
with productivity, cost reduction or supply-chain requirements, rather than being framed as
adaptation alone.

Who captures value: Civil and environmental engineering services, agricultural consultants,
contractors, equipment suppliers, and specialist advisers, with strong place-based
employment impacts.

Digital agri-tech, data, and advisory services

What the opportunity is: Use of digital tools, sensors, and data analytics that support
climate-informed decision-making, such as weather forecasting, soil and crop monitoring,
pest and disease surveillance, and water-use accounting.

Interviewees emphasised that the volume of data available to farms is increasing rapidly,
driven by retailer, wholesaler, and regulatory demands. Adaptation creates additional
demand for interpretation and decision-support, rather than raw data alone. This shifts the
opportunity toward service-based models that reduce risk and improve efficiency.

Evidence base: The global addressable market for agri-tech more generally is estimated to
reach USD $175-200 billion (Trittip, et al., 2025). Private investment in UK agri-tech has
grown around £0.8 billion in 2022 (Royal Bank of Scotland, 2022) and worth over £13 billion
(Barclays, 2025). Interviews highlighted growing uptake of sensors and digital platforms
among larger farms and supply-chain leaders, alongside persistent barriers for smaller
operators. The literature consistently identifies digital agri-tech as a short-term adaptation
enabler, particularly where it supports water efficiency, protects harvest from adverse
weather, and increases yields.

Timescale: Short-term adaptation enabler - Already happening on large farms, with demand
set to increase as extreme weather events become more commonplace to 2050 and
beyond.

Who captures value: Agri-tech firms, software providers, advisory services, data and
analytics firms, and consultants, with potential spillovers into skills development and
higher-value rural employment.

Land-based and landscape-scale adaptation approaches

What the opportunity is: Landscape- and catchment-scale approaches to applying
interventions such as agroforestry, shelterbelts, soil restoration, and integrated land use
that reduce exposure to flooding (i.e. natural flood management), erosion, drought, and
heat.

These approaches offer resilience benefits across multiple farms and land uses, but require
deployment at larger scales, rather than farm-by-farm investment models. Economic value
arises over longer time horizons through yield stability, reduced losses, and co-benefits for
biodiversity, water, and downstream infrastructure.

Evidence base: Nature markets offer a financial mechanism to support the adoption of
landscape- and catchment-scale approaches. While various biodiversity/carbon codes are in
development (e.g. Hedgerow Carbon Code, UK Farm and Soil Carbon, agroforestry code,
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Woodland Water Code and saltmarsh code to name a few), they are not likely ready for
widescale market uptake in the near future. There is a lack of valuation data for nature
markets in the UK, but The Woodland Carbon Code and Peatland Code offer established
markets for these approaches. Total value of WCC units sold was approximately £7.58
million while PC at £4.69 million in 20241° (Woodland Carbon Code, 2025). In the short
term, nature-based and water stewardship markets are expected to grow through place-
based pilots rather than full mainstream adoption. Interviewees highlighted growing
interest in measurable propositions linked to water quality, flood mitigation and ecosystem
services. The literature similarly suggests that early growth is likely to be project-led,
supported by blended finance and public co-investment, rather than driven by mature
private markets. Interviewees widely supported collaborative, landscape-scale adaptation,
but noted that current incentive structures and schemes favour fragmented action.

Timescale: Medium term and ongoing — Already happening, but further support or
infrastructure needed to achieve needed scale.

Who captures value: Farmers, land managers, environmental service providers, rural
contractors, and, where coordination exists, regional economies through shared outcomes.

3.2.3 Market outlook
Short term

In the short term, adaptation activity in agriculture is characterised by incremental,
low-regret measures: changes in crop choices, timing of inputs, water management, and use
of advisory and digital services. Demand is driven primarily by risk reduction and cost
control, maintaining consistent yields rather than seeking higher output levels. Uptake is
strongest among larger or more integrated businesses responding to supply-chain
requirements, while smaller farms face capital and capacity constraints. A UK report by
Barclays highlighted key barriers slowing down the uptake of transformative technologies;
45% of farmers surveyed cited unclear return on investment and 41% mentioned high up-
front cost. Majority (71%) also highlighted more clarity on long-term policy support is
needed to drive adoption (Barclays, 2025). Overall market growth is therefore moderate
and uneven, with advisory and service-based models expanding faster than
hardware-intensive investments (i.e. physical technology deployed on farm).

Long term

Over the longer term, interviewees anticipate structural shifts in land use, crop suitability,
and water dependency, coupled with greater reliance on controlled environments11 and
integrated land management. Climate change may also alter comparative advantage for
certain crops and forestry, although these may also face challenges of water availability,
pests, and disease. Long-term growth is therefore shaped less by expansion and more by

10 statistics published in March 2025 indicated a total of 282,215 units for WCC and 187, 291 units for PC were
sold as Pending Issuance Units (i.e. units that are due to be verified by an independent body). The data was
calculated using average prices of £26.85 for WCC and £25.04 for PC in 2024.

11 Controlled environment agriculture includes protected growing under structures such as polytunnels and
glasshouses, and often includes smart technologies for monitoring and remote management of glasshouses
right through to vertical farming, where fresh produce is grown in stacked layers under LED lighting (Highlands
and Islands Enterprise, 2026).
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reconfiguration toward resilience, with gradual development of landscape-scale approaches
and supporting services.

3.2.4 Competitive advantage and export potential
Why Scotland?

Capability advantages: Evidence indicates that Scotland has a strong base in agricultural
research, advisory services, and co-operative structures, which supports experimentation
with resilient crops and practices (Sutherland, et al., 2023). However, data on the market
size of research or advisory services is not readily available. A relevant example would be
The James Hutton Institute which delivered research worth £221.3 million to the UK food
and drink sector (James Hutton Institute, 2025).

Scotland’s increasing flood risk and strong regional partnerships creates favourable
conditions for developing integrated catchment adaptation approaches within agricultural
landscapes. These involve bringing neighbouring farms together to deliver water-related
interventions at the scale required to influence downstream water quality and quantity
outcomes. Interviewees repeatedly described Scotland as a potential testbed for replicable
models that combine analytics, governance, delivery, and finance. The exportable element is
the service model, rather than individual interventions. Interviewees emphasised that
knowledge and skills, rather than scale, underpin any competitive advantage, particularly in
advisory-led and data-driven services.

3.2.4.1 Limits to competitiveness

Although 65% of Scotland’s land area is used for agriculture, most of this is only lightly
farmed and not suitable for growing crops'?. Interviewees commented that Scotland is
unlikely to compete on scale or cost in global agricultural commodity markets. Climate
adaptation is therefore not expected to generate large new production exports, and
physical inputs or technologies are often sourced internationally. However, the Scottish
agricultural sector has deep experience in farming techniques which are resilient to variable
climate and produce high-quality outputs under these conditions:

“Scotland can’t compete at the scale needed to influence global
commodity markets, but we can excel in niche, premium segments. We
have favourable conditions, strong skills, and the ability to deliver quality
and service efficiently.” (Interviewee from Food and Agriculture)

What is exportable?
Export potential lies primarily in:

e Advisory, research, and data-driven services
e Models for water stewardship and land-based adaptation
e Integrated approaches linked to premium and resilient supply chains

These forms of value are knowledge-intensive rather than volume-based and depend on
proven domestic application.

12 Results from the Scottish Agricultural Census: June 2025 - gov.scot
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3.3 Finance and Insurance

3.3.1 Sector context and climate drivers

Physical climate risks are already material to asset values, insurability, and balance sheets.
These risks increasingly translating into wider economic vulnerability.

Interviewees identified flooding as the dominant and fastest-growing hazard, particularly
surface water flooding affecting property and infrastructure, with interviewees noting that
“flood is the number one peril, the number one hazard in the UK,” and that “the biggest
growing risk is surface water [...] rapid flash flooding.” Heat, drought, wildfire, and nature
degradation are emerging as financially material. For example, “some of the whisky
[distilleries] were asked to stop abstracting [...] impacted their bottom line,” while rising
water temperatures mean it is “far too hot for the fish [...] puts a lot of stress on them.”

Unlike other sectors, finance and insurance are exposed not only to direct losses but also to
systemic risk, including asset devaluation, withdrawal of insurance coverage, and potential
capital flight from high-risk locations. These dynamics are already shaping demand for
climate risk analytics, disclosure, and risk management services, and over time are expected
to reshape how capital is allocated.

3.3.2 Economic opportunities

Available evidence indicates a sizeable and expanding market for finance and insurance
services related to climate adaptation. Scotland’s sustainable finance sector supports over
71,000 jobs and £3.9 billion in exports (O’Gorman et al., 2024). Globally, climate-related risk
transfer and insurance could reach USD $25-35 billion by 2030 (Trittip, et al., 2025), against
adaptation finance needs exceeding USD $1.1 trillion this decade (Garnett & Nissen, n.d.).

Evidence from interviews and the literature points to four core adaptation-related
opportunity clusters in finance and insurance. These are primarily enabling markets: they do
not deliver physical adaptation directly, but shape the scale, speed, and direction of
investment across the economy.

Adaptation markets in finance and insurance grow where climate risk is translated into
pricing, regulation and investment decisions. Scotland’s opportunity lies in contributing
specialist analytics, advisory and place-based finance capability to global markets, while
supporting domestic testbeds that demonstrate how resilience can be recognised and
rewarded financially.
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Climate risk analytics and catastrophe Risk transfer and insurance innovation
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Resilience-linked lending and investment Nature and place-based finance models

Figure 4: Economic opportunities in the Finance and Insurance sector

Climate risk analytics and catastrophe modelling

What the opportunity is: Analytics, modelling and advisory services that quantify physical
climate risks at asset and portfolio levels. This includes catastrophe and flood modelling,
scenario analysis, stress testing and decision-support tools for use by asset managers and
investors.

This is a mature and immediate adaptation-related market within finance and insurance.
These services underpin underwriting, reinsurance purchasing,*? capital allocation and
regulatory compliance. Regulatory and investor pressure has made climate risk analysis
mainstream in parts of the sector, generating steady demand for data providers,
consultants, actuaries, and analytics firms. Demand is strongest at portfolio and strategic
level, where institutions seek to understand exposure across asset classes and geographies.
As climate risks intensify, demand for more granular, location-specific and forward-looking
analysis is increasing.

Evidence base: Climate risk analytics are a core enabling market for adaptation, driven by
disclosure requirements and prudential regulation (Financial Conduct Authority, 2025)
(OECD, 2025). Interviewees noted that stress testing, catastrophe modelling, and flood risk
analytics are already embedded in financial practice. Growing risk disclosure and reporting
compliance requirement promote strong short-term revenue potential for consulting
services in this sector. While updated market data is not available for UK or Scotland, global
trends suggest climate intelligence solutions to grow by around 15% over the next five years
(BCG, 2025).

Regulation, disclosure frameworks and supervisory stress testing is driving demand from
financial institutions, insurers, large corporations and public bodies (Gll, 2025). Recent
supervisory guidance from the Bank of England requires integration of climate scenario
analysis into capital planning, reinforcing this trend (Bank of England, 2025).

13 “Due to the size and complexity of some risks, some insurers take out their own, additional insurance - as
added protection for themselves. When insurers insure a risk again, it’s called reinsurance” (Lloyd's, 2025).
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Interviewees confirmed that these services are already mainstream in parts of finance and
insurance, and increasingly relevant to infrastructure owners and developers: “The
Taskforce for Climate-related Financial Disclosures [TCFD], for example, most of our private
sector and many of our public sector clients are engaging with that sort of TCFD
framework”14. This is a mature, export-oriented market that enables downstream
adaptation investment, even where physical adaptation is not yet taking place.

However, both interviews and literature highlight a persistent gap between risk
identification and investment decisions (Reinders, et al., 2025), limiting downstream capital
mobilisation. Despite increasingly sophisticated scenario exercises, many institutions still
struggle to translate location-specific and supply-chain risks into financial decisions, with
one participant noting that “risks may be identified, but they are not reflected in credit risk
assessments.” Closing this gap, through better data, geospatial analytics, and decision-ready
tools, is critical for managing exposure and for unlocking capital flows into adaptation and
nature-based resilience across Scotland’s economy.

Interviewees emphasised that the UK has strong global capability in this area, with London
acting as a hub serving international markets. Interviewees described the “UK is probably
the global leader in flood modelling... many other countries use UK flood models.” Climate
risk analytics offers high-value, globally tradable services in modelling, advisory, financial
technology, and professional analytics, with spillovers into Scottish universities, data firms,
and consultancies.

Timescale: Short term and ongoing — Mature and immediate market, already embedded
within disclosure requirements and regulation at UK Govt and EU level supporting strong
short-term revenue potential. Room for growth over the long term as climate-risk
disclosures become mandatory for more organisations and as this service expands to
include decision support tools.

Who captures value: Specialist modelling firms, consultancies, data providers and
professional services. Much of the value is export-oriented and not tied to domestic
deployment alone.

Risk transfer and insurance innovation

What the opportunity is: Products and mechanisms that transfer or pool climate risk,
including parametric insurance,’® catastrophe bonds!® and emerging resilience-linked
insurance structures. Insurance-led approaches that incentivise or support adaptation,

14 The TCFD has now been integrated into the International Financial Reporting Standards

15 “Also known as event or index-based insurance, parametric [insurance] products trigger payouts when
specific conditions are met, such as certain levels of rainfall or wind speed [...] Ultimately, these attributes
strengthen the resilience of vulnerable communities. Unlike traditional insurance, which is based on the actual
losses sustained, parametric insurance is linked to a specified event. This expands the scope of coverage and
addresses gaps that conventional policies often leave unprotected” (World Economic Forum, 2025).

16 “A catastrophe bond is a financial instrument that transfers financial risk connected with exposure to natural
disasters to capital market investors. Catastrophe bonds have their origins in the aftermath of several major
natural disasters that struck the United States in the 1990s and caused the insurance and reinsurance industry
to reevaluate their methods” (London School of Economics and Political Science, 2024).
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including risk-based pricing, resilience-linked incentives, build-back-better programmes, and
emerging standards to verify resilience measures.

Insurance is a key transmission mechanism through which climate risk becomes visible and
actionable. With high insurance penetration’ in the UK, insurers are uniquely positioned to
influence behaviour across households, infrastructure owners, and businesses. Traditional
indemnity insurance is under strain from rising losses and reinsurance costs. New risk
transfer mechanisms help maintain insurability while creating new financial products and
advisory services. Where resilience reduces losses, insurers benefit directly through lower
claims and more stable portfolios.

Evidence base: Interviewees emphasised that flooding is already the number one peril in
the UK insurance market, with rising reinsurance costs and increasing concern about long-
term insurability. The Association of British Insurers recorded a payout of £585 million for
home weather-damages in 2024 (ABI, 2025). According to an interviewee, “Costs doubled a
couple of years ago... demand for reinsurance expanded by 50% over three years.” While
many insurers currently respond by withdrawing from high-risk areas, examples such as
Build Back Better and the development of Flood Performance Certificates demonstrate
operational models that translate risk into action. Interviewees described parametric
insurance and catastrophe bonds as areas of active experimentation internationally.

Timescale: Medium term and ongoing — Experimentation at this stage but with several
innovative models poised for expansion.

Who capture value: Insurers, reinsurers, brokers, capital markets actors and specialist
structuring advisers, data providers.

Resilience-linked lending and investment

What the opportunity is: Financial products that reflect adaptation measures in pricing,
lending decisions or investment strategies, such as resilience-liked bonds, mortgage
incentives for resilient buildings or resilience-adjusted credit risk assessments.

Because climate risks affect asset performance and default risk, lenders and investors have
incentives to recognise and reward resilience. This creates demand for verification, metrics
and assurance services. While adaptation finance remains significantly underdeveloped
compared to mitigation, interviewees emphasised strong latent investor interest,
particularly among long-term asset owners such as pension funds and insurers who are
exposed to long-duration climate risk. Where adaptation can be linked to revenue streams,
avoided losses, or asset value protection, it becomes investable.

Evidence base: A consistent long-term signal across interviews is the expectation that
resilience will increasingly influence insurance pricing, underwriting and lending decisions.
As affordability and insurability pressures increase, verified resilience measures are likely to
matter more. The planned transition away from mechanisms such as Flood Re represents a

7 Insurance penetration is the total of premiums written for both life and non-life insurance business as a
percentage of GDP. It provides a measure of how accessible financial protection is for people and businesses
for certain risks for which insurers can provide coverage, or how “insured” a country’s population is (OECD,
2025).

www.climatexchange.org.uk


https://uoe.sharepoint.com/sites/ClimateXChange/Shared%20Documents/Comms/www.climatexchange.org.uk

Exploring opportunities to build a climate resilient economy| Page 30

potential step change, creating stronger incentives for adaptation and clearer market signals
(Flood Re, 2024) (Rackley, 2024).

Interviewees noted that while risks are increasingly assessed, they are not yet systematically
reflected in pricing or credit decisions. Interviews highlighted that adaptation is often
constrained by weak monetisation and unclear business models. Literature evidence
supports this, noting growing experimentation with resilience bonds, nature-based finance,
and blended structures, alongside persistent challenges around measurement and
standardisation (Climate Financial Risk Forum, 2025). A total of 720 sustainable bonds were
issued from 2015-2025 worth £422 billion at the London Stock Exchange. Of this, 4%
constituted climate change adaptation which translate to approximately £16.88 billion
funding for adaptation activities globally (LESG, 2025).

Timescale: Medium to long term — Underdeveloped at present, with investor interest and
demand latent rather than clear and demonstrated.

Who captures value: Banks, asset managers, insurers, and specialist advisory firms
providing verification and assessment services.

Nature-based and place-based finance models

What the opportunity is: Financial models that invest in adaptation outcomes through
nature-based solutions (e.g. flood mitigation, water stewardship, landscape-scale resilience,
ecosystem services) and link multiple beneficiaries to shared outcomes.

Nature-based approaches are increasingly recognised as essential for managing flood,
water, and systemic risk. From a finance perspective, their economic appeal lies in
multi-benefit and multi-revenue potential, particularly where they are bundled with
mitigation and biodiversity benefits or where flooding or water risk threatens downstream
assets and infrastructure. Examples included continuous cover forestry and projects “selling
ecosystem services... mainly about flood mitigation.” These approaches can generate
income from carbon, biodiversity, and resilience, while supporting rural jobs, project
developers, verification services, and financial intermediaries. Scotland can capture both
domestic delivery and exportable expertise:

“We know that degraded peatland is a flood risk. We know that it
contributes to poor water quality. We also know that it’s a huge emitter of
greenhouse gases. So you know, doing something at a landscape level with
peat and creating a template or replicable model is something that we
could potentially export elsewhere, but even without thinking about
exporting that skill and that model, the kind of the local job creation, the
local green growth that could results from that is a big opportunity”
(Interviewee from Finance and Insurance)

These models offer potential pathways to finance adaptation where direct revenue streams
are weak, by bundling resilience with other monetisable outcomes.

Evidence base: Interviewees described active experimentation with place-based models,
outcome-based contracts, and ecosystem service markets. Interviewees described emerging
models that pool investors around shared risks, such as “mapping multiple revenue
streams” for water and land management. These approaches can unlock projects that would
not be viable for a single actor (i.e. for infrastructure or for water provision sectors, but
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possible if co-funded by both) and support local supply chains and resilience-focused
advisory markets. However, interviewees note that valuation tools and investor familiarity
remain limited.

Investor interest in climate-resilient forestry and diversified land portfolios is expected to
grow over time. Climate change may alter comparative advantage across Europe: Literature
suggests that changing climate conditions may strengthen Scotland’s relative position in
timber production. The warmer climate may have a positive impact on tree growth in
Scotland in areas not limited by water. Climate resilient tree varieties will be needed to cope
with changes to nutrient availability and risks from pests, diseases, wildfire, and windthrow
(ClimateXChange, 2018). Interviewees highlighted Scotland’s potential to benefit from
relative climate suitability, land availability and growing demand for resilient timber and
natural capital assets. Interviews highlighted Scotland’s scale, space and low population
density as a competitive advantage alongside investor interest in diversified, resilient land
portfolios. Sustained advantage depends on proving investable models with credible
metrics.

Timescale: Short term and ongoing — Happening now and poised for growth. Nature-based
solutions could transition from pilots to more established markets over the longer term, but
only if standards, metrics and demand stabilise. The literature emphasises the need for
policy certainty and credible measurement, while interviews caution that without these
conditions, markets are likely to remain fragmented.

Who captures value: financial intermediaries, fund managers, project developers,
monitoring and verification services, environmental consultancies, advisors and land-based
delivery partners, often through place-based pilots.

3.3.3 Market outlook
Short term

In the short term, adaptation-related activity in finance and insurance is concentrated in
analytics, disclosure, and risk management, rather than large-scale capital deployment.
Demand is driven by regulation, investor scrutiny, and rising payouts by insurers, with flood
risk dominating. Insurance-led resilience programmes and early adaptation finance pilots
are emerging but remain limited in scale. Most financial responses involve portfolio
reallocation or risk avoidance rather than direct investment in physical adaptation.

Long term

Over the longer term, interviewees anticipate structural change as climate risks increasingly
affect insurance affordability, mortgage markets, and asset values. This includes greater
differentiation in pricing based on verified resilience (with assets exposed to greater risk
becoming more expensive to insure, and vice versa), growth in resilience-linked finance, and
deeper integration of adaptation into lending and investment decisions. Milestones such as
the transition away from Flood Re are expected to create stronger incentives to recognise
verified resilience measures (Flood Re, 2024) (Rackley, 2024). Nature-based and place-based
finance is expected to mature gradually, contingent on improved metrics, standardisation,
and institutional coordination. Market growth is therefore expected to be progressive rather
than exponential, shaped by risk escalation and institutional learning.
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3.3.4 Competitive advantage and export potential

As quantitative data is limited in the review, we drew on stakeholder interviews to suggest
areas where Scotland might sustain or build competitive advantage, as well as the evidence
base for respective sectors in Section 3.

Why Scotland?

Contextual advantages: While Scottish specific data is lacking, Scotland could potentially
benefit from being part of the deep and globally connected UK financial and insurance
system. The UK has a well-established international competitive advantage in insurance,
reinsurance, and climate risk analytics. The UK’s high insurance penetration presents an
opportunity to influence adaptation and insurance initiatives. For example, Build Back
Better is described by one interviewee “as one of the more effective climate adaptation
programmes in the world.” With Scotland’s established research centres and regional land-
use partnerships, there is likely a strong potential of domestic testbed opportunities for
adaptation finance and risk management approaches.

Capability advantages: The UK has a well-established global position in climate risk analytics
and catastrophe modelling, underpinned by strong scientific institutions and financial
market infrastructure.

“UK is probably the global leader in flood modelling... many other
countries use UK flood models...speaks to strong scientific and research
institutions.” (Interviewee from Finance and Insurance)

Within this ecosystem, Scotland’s competitive advantage lies in applied data analytics.
Interviewees pointed to growing institutional capacity in place-based finance, transition
finance coordination,!® and climate risk expertise. The UK’s high prevalence of insurance
across business and the general public increases the leverage of market signals, meaning
that the UK insurance sector has more influence than in other nations. Scotland’s relatively
small size and strong networks can support experimentation and coordination of novel
finance and insurance mechanisms, particularly at regional scale. Scotland has a recognised
concentration of capability in space and earth observation data, data science and
environmental research, supported by strong university—industry links and a growing space
sector cluster (Scottish Affairs Committee, 2025) (Scottish Development International,
2025). Scotland is well positioned to support growth in data-led adaptation services,
advisory capability, and place-based finance models, especially where these link to domestic
demonstrator projects. However, several interviewees cautioned that skills, data, and
investment pipelines remain fragile, limiting the pace of scaling.

Limits to competitiveness

Interview evidence suggests that Scotland is unlikely to compete with major global financial
centres. Much of that value will continue to accrue to London and other global hubs.

18 “Transition finance is the financial flows, products and services that facilitate an economy-wide transition to
net zero consistent with the Paris Agreement. The need for transition finance will be particularly acute to
support the decarbonisation of high-emitting sectors such as heavy industrial sectors, transport, energy,
agriculture and the built environment.” (The Global City, 2026).
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However, these global hubs will be a key market for the several supporting services and
expertise areas which Scotland is developing.

What is exportable?
Export potential lies in:

e Climate risk analytics, modelling, and advisory services
e Insurance-linked adaptation frameworks and standards
e Place-based and systemic investment models that can be adapted to other regions

These exports are primarily knowledge- and service-based. Place-based models may be
transferable to other regions facing similar flood, water, and infrastructure risks. Delivering
credible domestic examples is viewed as a prerequisite for exporting expertise. Competitive
advantage depends on strengthening links between risk analysis, real-world adaptation and
financial decision-making.
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4 Scotland’s Adaptation Economy: Emerging themes,
barriers and opportunities

This section brings together evidence from the targeted literature review and stakeholder
interviews. It highlights patterns that recurred across multiple sectors which have benefits
deriving from adaptation, including those outside of the three sectors prioritised in this
research.

The evidence reviewed for this study indicates that climate adaptation in Scotland is best
understood as a cross-cutting economic system rather than a set of isolated, sector-specific
responses to climate risk. Economic opportunities linked to climate adaptation consistently
cuts across infrastructure, land use, finance, skills, governance, and data systems, rather
than being confined to a standalone sector.

Stakeholder interviews reinforce this perspective. Interviewees rarely described adaptation
demand emerging independently within a single sector. Instead, they highlighted how
physical climate impacts are translated into economic activity through a series of interlinked
mechanisms: impacts on assets and operations feed into insurance pricing, financial risk
assessment, regulatory standards, disclosure requirements, and public funding rules. These
in turn shape demand for services, technologies, and delivery models. Markets form where
these mechanisms align, rather than simply where climate risks exist.

This system-level framing helps explain why some adaptation-related activities are already
maturing, while others remain underdeveloped. The translation of exposure to risk into
marketable goods and services depends on several types of market signals and
infrastructure. It also provides the rationale for structuring the report by sector while
drawing out common market dynamics, barriers, and enablers that operate across the
economy.

Our analysis identified several recurring themes that appear consistently across sectors in
both the literature and interview evidence. These themes do not describe individual
opportunities, rather, they explain the conditions under which adaptation-related economic
activity emerges and scales.

4.1 Separating adaptation from mitigation

Across sectors, interviewees reported that mitigation still drives targets, regulation,
investment decisions and business narratives. Adaptation is often treated as risk
management or embedded within existing activity. It is seldomly framed as an economic
opportunity.

This is unsurprising, given that mitigation is found to still dominate policy and global
investment, with global climate finance reaching $1.3 trillion for mitigation compared to just
$76 billion for adaptation in 2022 (OECD, 2025). The literature review also consistently
highlights an overlap between mitigation and adaptation activity (Bonaventura, 2018)
(O'Gorman, et al., 2024). Many adaptation opportunities identified originate in net zero
contexts, with a subset linking directly or indirectly to adaptation. Retrofit, resilient
construction, and forestry, for example, are repeatedly identified as opportunity areas with
both mitigation and adaptation value. The interviews highlighted that some organisations
appear to be taking adaptation-relevant actions without using “adaptation” language.
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It is positive that there is overlap between mitigation and adaptation activity, as both are
crucial to our global response to climate change. Interventions which address both can
represent cost-effective climate action. However, it is also worth highlighting the specific
economic opportunities available through adaptation, because markets are more likely to
scale when activity is explicitly named, measured and linked to investment criteria and
standards. What this suggests is that a short-term priority is to make existing adaptation-
relevant activity more visible, investable and scalable.

“Resilience bonds and funds present significant gaps in their current
structure, particularly in risk assessment. More work is needed to develop
robust frameworks that accurately evaluate and price resilience-related
risks.” (Interviewee from Finance and Insurance)

4.2 Demand strengthens when risks are made visible

Across sectors, awareness of climate risk does not reliably translate into adaptation action.
Instead, demand is activated when risks become disruptive to operations, affect finances, or
are regulated. High upfront costs, uncertain returns, and diffuse benefits inhibit voluntary
investment (Randall, et al., 2023) (World Economic Forum, 2025), while price signals and
regulatory requirements are more effective triggers (Trabacchi & Mazza, 2015). For
example, in the built environment, post-event repairs, insurer requirements, and regulatory
changes drive action. In agriculture, yield loss, water scarcity, and input cost volatility
prompt adaptation. In finance and insurance, reinsurance pricing and capital requirements
convert climate risk into immediate economic signals:

“A major storm would be a disruptor [...] It was in the sixties, in Glasgow,
there was a huge storm and it changed building regulations. It affected a
lot of tenements. So, | feel like unfortunately we are quite reactionary [...]
Insurance could be a driver” (Interviewee from Built Environment).

Relatedly, interviewees highlighted difficulties in precisely measuring climate risk,
performance or resilience benefits. They described gaps in data and a lack of consistent
ways to evidence resilience features or monetise benefits. This limits demand, slows
investment decisions and weakens incentives.

“Financial institutions conduct significant stress testing on adaptation, but
it is not fully accounted for, often due to data limitations. The focus tends
to be on physical impacts and fiscal footprints within the UK, rather than
considering the broader value chain. From a financial perspective,
adaptation risks are still under-recognised, even within frameworks like
GFI [Green Finance Institute] and TCFD [Taskforce on Climate-related
Financial Disclosures], where mitigation dominates the agenda. This brings
us to resilience and the question of how to monetise its benefits. That is
where the finance sector will start to engage, and it may involve
highlighting co-benefits for nature as well” (Interviewee from Finance and
Insurance).

The literature review also identified digital solutions and data as cross-cutting enablers, with
opportunities in monitoring, modelling, early warning systems and decision support
(Bonaventura, 2018) (Garnett & Nissen, n.d.) (k-Matrix, 2019). While these may represent a
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bottleneck, improving data coverage and resolution can be foundational to wider
adaptation delivery.

This suggests that price and compliance signals tend to shift behaviour faster than
awareness alone. Insurance and finance can act as transmission mechanisms, translating
climate risk into incentives and investment demand. Our research suggests that high-growth
potential sits in enabling markets, such as risk analytics, certification, monitoring, assurance
and decision tools. These markets help unlock downstream spending in retrofit,
infrastructure and land-based adaptation.

4.3 Monetisable co-benefits enable rapid scaling

Interviewees described adaptation as difficult to fund when it relies only on avoided losses.
They reported stronger business cases where adaptation unlocks cost savings, revenue
generation, mitigation benefits, productivity gains, or nature and place-based co-benefits
(e.g. carbon sequestration, visual amenity). A place-based approach is one that leads by
recognising the unique assets, opportunities and constraints inherent in a specific place.
This means putting people, communities, and local context at the heart of decision-making
(Scottish Government, 2019). In the context of climate change adaptation, this means
understanding specific adaptation opportunities possible in each local area or community
and how these can be implemented to reduce inequalities and maximise co-benefits
(Griffith & Nicholls, 2024). Some of the strongest opportunities are likely to be where
resilience is delivered alongside other monetisable outcomes. Visible risk may trigger
interest, but bundled value propositions are what unlock scale.

“The project involves mapping multiple revenue streams. such as carbon
credits, biodiversity net gain, and heat networks. while addressing issues
like water runoff into a loch. This systemic investing approach, which
integrates nature-based solutions with financial returns, could accelerate
progress” (Interviewee from Finance and Insurance).

4.4 Flood and water risks are consistent entry points

Flooding and water security were the most tangible risks for Scotland discussed across
sectors in interviews. They are experienced as immediate and measurable climate risks
across the Scottish economy.

In addition, both the literature and interviews identify a wide range of adaptation
opportunities spanning resilient agriculture and food systems (Hunt, et al., 2024), energy
and infrastructure resilience (O'Gorman, et al., 2024), drought and water scarcity
(Bonaventura, 2018) (Hunt, et al., 2024) (k-Matrix, 2019), digital and data-driven service
(Bonaventura, 2018) (k-Matrix, 2019), ecosystem restoration (Bonaventura, 2018), wildfire
risk (Trittip, et al., 2025), and nature-based solutions (0'Gorman, et al., 2024). Adaptation
opportunities in these areas are less developed than those for flooding and water security.

This suggests that water-related adaptation is a “gateway market,” because it is measurable
and already operationalised. It can also act as a platform for broader adaptation investment,
including catchment-scale approaches and nature-based solutions. This is important to bear
in mind when considering the priority sectors of this report: Water-related adaptations,
where relevant, are often most immediate and can be a “way in” to further scale
opportunities within diverse economic sectors.
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5 Maximising Scotland’s potential economic growth
through adaptation to climate change

This section sets out what the evidence suggests public sector actors can do most effectively
to enable adaptation markets to develop and scale. Government can shape markets through
setting clear signals, reducing uncertainty, enabling coordination and supporting
investability. These enabling conditions are relevant across sectors.

5.1 Where market development is being constrained

Across interviews, adaptation-related markets are constrained less by technical feasibility
and more by institutional, political, and economic factors that suppress demand, slow
investment, and prevent scaling. Interviewees consistently pointed to a set of inter-locking
constraints that help explain why adaptation markets remain fragmented, reactive, and
unevenly developed. This aligns with recent climate adaptation research, which points to
gaps in signals, standards, skills and coordination as primary barriers to scaling adaptation
investment, rather than a lack of technical measures (Frontier Economics, 2022) (Global
Center on Adapataion & Climate Policy Initiative, 2024).

Short-termism in political and investment decision-making: A dominant constraint is the
misalignment between long-term climate risk and short-term political and financial cycles.
While adaptation measures often deliver value over decades, public budgets, political
incentives, and investment appraisals tend to prioritise short-term affordability and
immediate returns. This encourages reactive responses to climate impacts rather than
planned, preventative investment, and limits the willingness of decision-makers to commit
to measures whose benefits extend beyond electoral or funding cycles.

Weak and inconsistent policy signals for adaptation: Policy frameworks were widely
described as favouring mitigation over adaptation, with adaptation requirements often
implicit, inconsistent, or weakly enforced. Where standards exist, they are frequently
framed as minimum compliance rather than drivers of quality or resilience. In the built
environment, this results in developers delivering only what is required to secure planning
approval, rather than investing in more resilient solutions whose benefits accrue over time
or to other parts of the system.

Fragmented responsibility and governance: Market development is further constrained by
unclear allocation of responsibility for managing climate risk. Flooding, drought, sea-level
rise and asset protection are often perceived as the responsibility of public bodies, while
private actors optimise for short-term profitability. This fragmentation weakens incentives
for private investment in adaptation and discourages system-wide approaches, particularly
in areas such as water management, retrofit, and nature-based solutions that require
coordination across multiple actors.

Financial barriers and undervaluation of resilience: A recurring theme is the difficulty of
making the case for adaptation investment within existing appraisal and funding
frameworks. Long-term avoidance of damage, co-benefits for health, heritage, ecosystems,
and local economies, and reductions in systemic risk are not consistently valued or
monetised. As a result, business cases tend to default to “least-cost” solutions, even where
higher-quality, more resilient options would deliver greater long-term value. This
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particularly constrains nature-based solutions and retrofit, which often rely on revenue
funding and ongoing maintenance rather than one-off capital expenditure.

Regulatory complexity and risk aversion: While regulation is intended to manage risk,
interviewees highlighted that complex and conservative regulatory environments can
unintentionally limit innovation. In sectors such as water and the built environment,
multiple standards, approvals, and compliance requirements can slow experimentation,
discourage piloting, and privilege familiar engineering solutions over newer or hybrid
approaches. Even where policy intent is supportive of innovation or nature-based solutions,
delivery can stall due to regulatory uncertainty or lack of confidence in novel approaches.

Skills and capacity constraints: A lack of specialist skills and expertise was identified as a
practical constraint on market development. Limited access to conservation professionals,
retrofit specialists, water system experts, and adaptation practitioners reduces the quality
of decision-making and can lead to sub-optimal outcomes, including unnecessary demolition
of buildings that could otherwise be adapted. Skills shortages act as both a delivery
bottleneck and a missed economic opportunity.

Several interviewees suggested that Scotland could develop approaches domestically and
then export them to the north of England, Ireland, and Nordic countries, where climate
conditions and building forms are similar.

Lack of stable innovation and collaboration infrastructure: Several interviewees noted the
absence of long-term, sector-specific innovation infrastructure, such as hubs, testbeds, or
protected spaces for collaboration. While ideas and technical capability exist, the effort
required to navigate fragmented support mechanisms, short-term funding, and intellectual
property risks discourages innovation and limits Scotland’s ability to develop and scale
exportable adaptation solutions.

Complexity and uncertainty in adaptation pathways: Finally, adaptation decisions are often
constrained by their complexity and interconnected impacts. Measures taken to address
one risk (for example, water storage) can introduce new challenges (such as water quality or
environmental impacts), increasing perceived risk and slowing decision-making. This
reinforces the need for systems-based approaches but also raises the bar for evidence,
coordination, and governance.

These constraints explain why adaptation markets are currently evolving slowly and
unevenly. Addressing them requires not just new technologies, but reforms to finance,
governance, skills development, standards, and investment narratives that enable
adaptation to be planned, valued, and delivered at scale.

5.2 Enabling conditions across sectors

Interview evidence indicates that the pace and scale of adaptation market development will
depend less on new technologies and more on the institutional and policy conditions that
enable existing solutions to be deployed at scale. Several enabling conditions emerged
consistently across sectors, pointing to the role government can play as a market shaper
rather than a direct provider.

Data, standards, and decision-ready intelligence: The availability of trusted climate risk
data, such as flood risk mapping, already supports better decision-making in parts of the
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economy. Government can strengthen this enabler by enabling access to high-quality
climate data and is translated into practical tools that planners, developers, asset owners,
and SMEs can readily use. Governments can also take actions to improve the visibility of
resilience features at asset and system level. This reduces uncertainty for investors, insurers
and asset owners and creates space for new products, services and financing models to
emerge.

Skills, expertise, and institutional capacity: A recurring theme is the importance of timely
access to specialist expertise. Interviewees consistently emphasised that the availability of
specialist skills is a decisive factor in whether adaptation opportunities generate economic
value within Scotland or are captured elsewhere, with skills shortages already leading to
imported expertise, missed regeneration benefits, and constrained export potential.
However, where accredited conservation, retrofit, or flood-resilience professionals are
available, decisions tend to preserve and adapt assets rather than default to demolition or
short-term fixes. Government can act as an enabler by supporting skills pipelines,
accreditation schemes, and shared access to specialist expertise, turning a delivery
bottleneck into a source of economic opportunity and job creation. Long-term programmes
provide the demand certainty needed to build workforce capacity.

Clear, stable policy signals that reward resilience: Adaptation markets respond poorly to
uncertainty. Interviewees emphasised that stable and credible policy signals, rather than
frequent reform or ambiguous guidance, are essential for investment and innovation. Stable
regulatory expectations, aligned planning and infrastructure standards, and strengthening
the emphasis on “best value” rather than “least cost” in planning and regulated sectors can
help reward resilience, long-term asset protection, and multi-benefit solutions. Where
signals are clear, businesses are more likely to invest early and develop services that meet
future demand. Where they are unclear or short-term, markets remain reactive and
fragmented.

Valuation, monetisation, and finance alignment: Adaptation investment scales most
effectively where resilience benefits can be valued and monetised. Government can enable
this by supporting the development of valuation methods, performance standards, and
business-case frameworks that capture avoided losses, long-term savings, and wider social
and environmental benefits. Aligning public funding rules, appraisal methods, and finance
mechanisms with these approaches would help adaptation compete for capital alongside
mitigation.

Alignment of public and private incentives: Although adaptation risks often materialise in
the public realm, many of the levers for action sit with private actors. Government can
enable markets by aligning incentives across planning, insurance, lending, and regulation,
for example by supporting standards that allow insurers and financiers to recognise and
reward resilience. Where risk is visible in pricing, investment in adaptation becomes more
immediate and commercially rational

Innovation infrastructure and testbeds: Interviewees highlighted that Scotland has the
technical capability to innovate, but lacks stable, long-term innovation infrastructure in
areas such as water management, retrofit, and nature-based solutions. Government

support for dedicated hubs, testbeds, and collaborative spaces, with clear pathways for
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piloting, learning, and scaling, can lower barriers to innovation and help develop exportable
adaptation solutions.

Systems-based and place-based delivery: Many adaptation opportunities only become
viable when delivered at scale or as part of a wider system. Government can act as an
enabler by supporting place-based and catchment-scale approaches that bring together
multiple actors around shared risks and benefits. Coordination reduces transaction costs,
improves investability and supports markets that depend on scale rather than isolated
projects.

Clarity of roles and responsibilities: Unclear allocation of responsibility for managing
climate risk weakens incentives for private action. Government can enable market
development by clarifying expectations and accountability across public bodies, developers,
and asset owners, reducing the scope for risk to be externalised onto the public sector.
Clear responsibility supports more consistent standards and stronger demand for
adaptation solutions.

Narrative, communication, and public engagement: Finally, adaptation becomes easier to
implement and sustain when it is framed around tangible benefits, such as comfort, safety,
affordability, heritage, and community wellbeing, rather than abstract future risk.
Government-led communication and engagement can help normalise adaptation as part of
everyday decision-making, strengthening political durability and upstream demand in
planning and design processes.

These enabling conditions highlight that government’s most effective role is to provide
clarity, stability, coordination, and capability. By shaping the rules, incentives, and
infrastructure around adaptation, government can unlock market-led delivery, supporting
both domestic resilience and the development of export-ready expertise.

5.3 Where action could have most impact

Taken together, the evidence points to a number of high-leverage enabling conditions
where public sector action can unlock value:

e Clear signals and standards that create predictable demand.
e Data and metrics that make resilience visible and investable.
e Skills and delivery capacity aligned to long-term need.

e Coordination and aggregation at place and system level.

By focusing on enabling conditions rather than individual projects, public sector actors can
help adaptation markets move from reactive responses to sustained economic activity.
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6 Conclusions

We set out to understand the economic opportunities arising from climate adaptation and
Scotland’s changing climate, how these markets are likely to evolve, and where Scotland has
or could build a sustained international competitive advantage. Drawing on targeted
literature and stakeholder interviews, the findings point to a clear conclusion: climate
adaptation is already shaping economic activity in Scotland, but its market activity and
potential is only partially visible.

Scotland-specific data on the economic opportunities arising from climate adaptation is
severely limited. There is little to no data on market size, structure, or growth for the
opportunities identified, and UK-level evidence is also sparse and largely focused on
adaptation costs rather than opportunities. Most available data on market dynamics is
global in scope and not specific to adaptation as a distinct area of economic activity. As a
result, it was not possible to robustly quantify the scale or growth potential of individual
opportunities, compare their relative importance, or confidently identify areas of
competitive advantage. Findings should therefore be treated as areas of potential
opportunity warranting further investigation, rather than guaranteed growth areas.

However, by narrowing the focus of this report to three priority sectors and integrating
insights from industry stakeholders, our research provides an exploration of some sectors of
the Scottish economy which are already seeing opportunities through climate change
adaptation. By exploring these with stakeholders and comparing across all three, this report
represents a useful early look at potential barriers and enablers to realising economic
growth for Scotland via adaptation to climate change over the short and longer terms. A
summary of the sectoral opportunities is provided in Figures 5 and Table 3.
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Figure 5: A bar chart displaying the number of mentions of specific economic opportunities from
climate change adaptation found as part of our literature review, categorised by economic sector.
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Sector

Economic opportunity (services)

Example illustrative quote

Flood resilience and drainage
solutions

Nature based and hybrid solutions in
the built environment

Retrofit for climate resilience

Climate risk data, assessment and
advisory services

“In the last 18 months, we're not
just talking about carbon and
climate mitigation anymore. We're
very much talking about
adaptation and resilience [...] Itis a
huge source of growth. | couldn't
comment on how much of it could
be linked back to climate.
However, what we do have is [...]
our own sustainability strategy,
and we have a tool which we apply
to every single project.”

Climate-resilient crops and
agricultural inputs

Water management and on-farm
resilience measures

Digital agri-tech, data, and advisory
services

Land-based and landscape-scale
adaptation approaches

“Data analytics will be critical in
the future, and the ability to
interpret and act on insights will
transform on-farm operations. The
level of attention to detail
required will be phenomenal...This
shift will likely be accelerated by
the need for both adaptive and
mitigative actions.”

Climate risk analytics and
catastrophe modelling

Risk transfer and insurance
innovation

Resilience-linked lending and
investment

Nature and place-based finance
models

“Resilience bonds and funds
present significant gaps in their
current structure, particularly in
risk assessment. More work is
needed to develop robust
frameworks that accurately
evaluate and price resilience-
related risks.”

Table 3: The three prioritised sectors, built environment, food and agriculture, and insurance and
insurance. For each of these, key economic opportunities from adaptation are listed, as well as
selected illustrative quotes from interviewees representing each
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6.1 Areas of opportunity for priority Scottish economic sectors

In the Built Environment, demand is driven by immediate physical risks (particularly
flooding, rainfall intensity and overheating), creating activity in retrofit, drainage, climate-
informed design, and nature-based solutions. In Food and Agriculture, adaptation is centred
on managing volatility in weather and water availability to protect yield stability and
business continuity, with opportunities in resilient crops, water management, digital
agritech, advisory services, and landscape-scale approaches. In Finance and Insurance,
physical climate risks are already material to asset values and insurability, generating
demand for analytics, modelling, insurance innovation, and emerging place-based finance
models that incentivise resilience.

Across these sectors, several common themes emerge. First, growth is concentrated in
services (e.g. data, skills, and coordinated delivery models), rather than in physical goods
(e.g. large-scale manufacturing or commodity expansion). Second, markets strengthen when
climate risk affects the bottom line, for example through insurance pricing, asset valuation,
regulation, or operational disruption. Third, Scotland’s potential competitive advantage lies
in leveraging domestic climate pressures as testbeds to develop exportable expertise in
analytics, retrofit, water and land management, and resilience-linked finance. Adaptation
therefore presents a distributed economic opportunity, spanning the boundaries of
traditional sectors and built on knowledge, capability, and systems integration, rather than
single technologies.

6.2 Market evolution over time

Our research highlighted both markets that are already moving, as well as markets that are
dependent on longer-term system change. In the next five years, growth is most likely in
climate risk analytics and disclosure support, flood and water-related services and delivery,
and incremental, practice-led adaptation in agriculture. These markets are responding to
rising costs, insurance pressures and regulatory expectations. Over the longer term,
adaptation markets are likely to become more structural and embedded throughout wider
economic systems. This includes resilience-linked pricing in finance and insurance, large-
scale retrofit programmes, catchment-scale delivery models and more mature ecosystem
service markets. These opportunities depend less on new technology and more on
governance, skills, standards and investable project pipelines.

6.3 Implications for economic growth

Taken together, the findings suggest that adaptation-related growth in Scotland is most
likely to come from:

e High-value services, including analytics, engineering, advisory and finance structuring

e Skilled trades and SMEs involved in retrofit, drainage, monitoring and land
management

e Rural and regional employment linked to landscape-scale management, nature
restoration and water stewardship

The limited availability of data meant we were unable to determine sectors or opportunities
which might constitute areas of competitive advantage for Scotland, nor were we able to
confidently identify export markets. However, based on Scotland’s existing strengths,
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potential opportunity areas to export internationally would likely be skewed towards skills,
professional services, delivery models, and integrated approaches, rather than standardised
products or large-scale manufacturing. However, developing areas of competitive advantage
for Scotland on the international stage will depend on whether enabling conditions are put
in place, such as action on skills, standards, data, and investment models. Without these,
many opportunities will remain fragmented or localised.

6.4 What this means for policy

For policymakers, the central implication of this research is that the pace and scale of
adaptation-led economic growth will depend less on new technologies and more on the
institutional conditions that enable existing solutions to scale. The most powerful role for
government is as a market shaper:

e Providing stable and credible policy signals

e Embedding resilience into standards, procurement and appraisal

e Strengthening access to high-quality, decision-ready climate data

e Investing in skills and accreditation pipelines

e Supporting place-based coordination that aggregates projects into investable
programmes.

By aligning public funding rules, planning, insurance, lending and regulatory frameworks so
that resilience is visible, valued and rewarded, government can convert climate risk into
predictable demand. If these enabling conditions are put in place, adaptation can shift from
reactive risk management to a durable source of economic activity, innovation and
exportable expertise, positioning Scotland not just to withstand climate change, but to
assume a leadership role in shaping resilient economies.
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8 Appendices

Appendix A Detailed methodology and assumptions

We conducted this study between October 2025 and January 2026. It employed a four-
phase, mixed-methods approach designed to identify, prioritise and assess climate
adaptation—related economic opportunities in Scotland. The methodology combined a
targeted literature review, market data synthesis, stakeholder engagement, and thematic
analysis. Each phase is described below.

Appendix A.1 Targeted literature review and opportunity identification

We undertook a targeted rapid review of key Scotland-specific literature on the adaptation
economy to establish an initial evidence base. Sources included England et al. (2024), k-
Matrix (2019), O’Gorman et al. (2024), Bonaventura (2018) and early insights from the
forthcoming UK’s Fourth Climate Risk Assessment carried out by the Grantham Institute LSE
(Gannon, 2026). These sources were selected given their relevance to Scotland’s adaptation
economy.

Additionally, we conducted a targeted search of academic and grey literature published
within the last four years using the search terms “Scotland”, “climate”, “adaptation”, and
“economy”. This supplementary search focused particularly on identifying innovation-led
adaptation opportunities, emerging technologies, and developing commercial areas
relevant to Scotland.

We used the Adaptation Scotland programmes 15 Key Consequences of Climate Change as a
biophysical framework to assess the evidence. For each source, references to economic
adaptation opportunities were recorded and systematically mapped against the relevant
climate consequences. This included opportunities that were explicitly framed as
adaptation, as well as activities primarily described as mitigation, environmental
management or innovation, but which have clear adaptation relevance when considered
through an adaptation lens. We used a data extraction template to support this process of
systematically extracting evidence from the literature and to help identify and shortlist
significant opportunities and sectors. Further details on this can be found in Appendix B
Detail on outputs of literature analysis.

To review the mapped opportunities and sectors, we organised an interim workshop with
the steering group. This collaborative session enabled collective sense checking and
consensus building on priority sectors and opportunities to be taken forward. We prioritised
sectors based on recurrence across sources, relevance to Scotland’s economy, evidence of
current or emerging market activity, and potential for scalability or export. The priority
sectors for subsequent stages of the research were Built Environment, Food and Agriculture,
and Finance and Insurance.

Appendix A.2 Market data synthesis and narrative scenario development

For the prioritised opportunity sectors identified in Phase 1, we extracted available market
data from the reviewed literature and initial publication sources. Both quantitative and
gualitative data were collated, with a focus on addressing the study’s research questions.
Key variables included the nature of the opportunity, indicative market size, short- and long-
term growth potential, sources of competitive advantage, and relevance to export markets.
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We synthesised the extracted data into concise summaries for each opportunity area. Due
to limited and largely outdated quantitative data, structured qualitative assessment was
used to contextualise market dynamics and trends. Narrative descriptions were developed
to articulate future scenario pathways for each sector. These scenarios were designed to
provide background context for the stakeholder interviews conducted in Phase 3.

Appendix A.3 Stakeholder engagement

We conducted semi-structured interviews in November 2025 with 15 stakeholders — five
from agriculture, five from built environment, and five from finance and insurance. In the
sample, six interviewees were from representative bodies in food and agriculture and the
built environment, whereas the rest were from private companies. Participants were
recruited to reflect a broad mix of perspectives, including business and industry leaders,
economic development agencies, and trade bodies. We also sought stakeholders from
innovative or emerging adaptation areas, and to capture cross-sectoral opportunities.

Stakeholder recruitment utilised network-based and snowball sampling approaches to reach
organisations that were not already engaged in previous research commissioned by
ClimateXChange. Participants were provided with a participant information sheet, consent
form, and the interview questions in advance of the interview. All participants gave
informed consent. Participants were given the option to be named or to remain anonymous,
in any quotations used. All data collected was processed and stored in line with GDPR rules.

We conducted interviews online from 11 November to 5 December 2025 using Microsoft
Teams. Interviews were recorded and transcribed via Teams and stored securely in SRUC’s
SharePoint server. Each interview lasted around 60 minutes. Interview topic guides were
designed to validate findings from the desk-based research, explore market barriers and
enablers, and elicit perspectives on market growth and export potential. Questions were
also designed to examine adaptation solutions in practice, alongside insights into constraints
with scaling, commercialisation, and market uptake. Further details on the interview guide
are detailed in Appendix C Interview guide.

Appendix A.4 Thematic synthesis and reporting

We developed a coding framework to support interview coding and thematic analysis of
interview transcripts as shown in Appendix D Coding framework and thematic analysis
approach. Analysis focused on identifying convergent and divergent themes related to the
research questions. The analysis also highlighted cross and sector-specific themes.

Findings were structured primarily by sector to address the themes below:

e Emerging adaptation-related economic opportunities
e Short-term and long-term market potential

e Scotland’s current or potential competitive advantage
e Barriers and enablers

Themes were developed iteratively, integrating findings from interview coding with patterns
identified in the literature review to ensure conclusions reflected both evidence streams.
Upon agreement from the steering group, a case study on weather and earth observation
data solutions was used for a deeper dive on market potential for the sector. The final
format and structure of report was agreed in consultation with the steering group during
the analysis phase.
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Appendix B Detail on outputs of literature analysis

We developed a structured data extraction template to systematically capture evidence
from the literature review. Each row in the resulting template represented a single, discrete,
adaptation-related economic opportunity identified within a source. Where a publication
referenced multiple opportunities, these were recorded as separate rows.

For each opportunity, the template captured:

e Bibliographic metadata (e.g. source title, author, publication year, source type);
e Contextual information (geographic scope, sector and sub-sector);
e A qualitative description of the adaptation opportunity.

We mapped each opportunity to relevant climate risks and biophysical drivers using the
Adaptation Scotland programme’s 15 Key Consequences of Climate Change framework.
Additional fields captured temporal characteristics (short-term versus longer-term hazards,
opportunity type, and strategic relevance to Scotland (direct, indirect, or export-oriented).
Other attributes that were recorded included barriers and enablers, associated risks, and
the frequency with which similar opportunities appear across the literature. We applied an
initial prioritisation score to shortlist sectors and opportunities. The quality of available
market evidence was also assessed for each opportunity (quantitative, qualitative, or no
market data).

Due to the content size of the file, it is not feasible to be attached with this report. A
summary of findings is displayed in Appendix B.1 below which details examples of
opportunities identified in the literature alongside the frequency of mentions and
corresponding sub-sector.

www.climatexchange.org.uk


https://uoe.sharepoint.com/sites/ClimateXChange/Shared%20Documents/Comms/www.climatexchange.org.uk

Appendix B.1 Summary of data collected from literature review

Exploring opportunities to build a climate resilient economy| Page 55

Table 4: Summary of data collected from literature review

Financial services / insurance Professional Services 19 (10) Disaster resilience insurance, green bonds, adaptation equity funds, environmental
markets (PES)

Climate resilient buildings, Built Environment 11 Climate resilient construction materials, retrofitting and energy efficiency,

retrofitting

Infrastructure Resilience Built Environment 11 Flood defences and drainage systems, grid hardening, climate resilient energy generation
technologies, transport and logistics upgrades), Nature based solutions

Aquaculture Food and Drink 9 New fish stock, Snorkel sea cage technology, salmon breeding and vaccines, spatial
planning

Consulting: engineering, Professional Services 6 Sustainability consultancy, climate risk advisory, compliance with evolving regulations,

environmental flood risk assessments engineering and planning

Sensors, information systems data | Digital and 6 Early Warning and Disaster Monitoring Systems, Communications and ICT Infrastructure,

management Information solutions predictive modelling, urban analytics, smart buildings

Crop suitability and changes in Agriculture 5 New crops due to change in climate (Soybeans, wild cabbage, truffle)

growing season

Irrigation and heat resilience Agriculture 5 Heat and drought resilient crops, irrigation technology, soil management

Water management, storage and Water Management 4 Water storage, sustainable drainage, leakage control, smart water meters, desalination,

irrigation wastewater treatment

Flood resilience Water Management 3 Flood defences, sustainable drainage, stormwater and flood software

Agri-tech Agriculture 3 Controlled environment agriculture, precision agriculture hardware, precision livestock
farming

Resilient crops Agriculture 2 Crop genetics, seeds, biotechnology — drought and pest resilience

Nature based solutions - flood

management Built Environment 2 Woodland

Whisky Food and Drink 2 Water use efficiency, water storage
Heatwave preparedness, health surveillance and warning tech, medical consumer

Health surveillance Healthcare 2 products

Wildfire suppression Wildfire suppression 2 Anti-wildfire chemicals and materials, postfire restoration, wildfire analytics

Environmental
Ecosystem restoration services 2 Peatland restoration afforestation, coastal habitat management
Tourism growth Tourism 2 Tourism moving north, hospitality accommodation
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Appendix C Interview guide

Our interviews were based around aa core set of overarching questions (see Appendix C. 1).
These questions were adapted for each interview to reflect sector-specific contexts and to
explore the most relevant adaptation-related opportunities in greater depth.

During interviews, we presented participants with a summary table of adaptation
opportunities identified for their specific sector during the desk-based review. This was used
to prompt discussion on future growth potential, market dynamics, demand drivers,
barriers, and enablers.

To minimise research fatigue and avoid duplication, the project team conducted background
research on the participating organisations and reviewed relevant publications and prior
outputs where available. This allowed interviews to focus on areas of greatest relevance and
insight.

Appendix C.1 Interview Guide

Table 5: Interview guide for participants

Introduction

Note to participants- For the purposes of this research, please focus on climate
adaptation, meaning products or services that help manage or respond to the physical
impacts of climate change (e.g. drought, floods, storms, sea level rise).

This is different from climate mitigation, which aims to reduce or prevent greenhouse-gas
emissions. For instance, wind turbines are a mitigation solution, whereas technologies
that strengthen power grids against extreme heat or storms are adaptation solutions.

General understanding of adaptation economy
1. Could you briefly describe your role or experience and how you/ your organisation
engages with climate adaptation?
2. What areas of climate change adaptation are a priority in your sector?
a) What are the most pressing climate-related risks or challenges facing your
sector? (e.g. hazards such as flooding, drought, heat, storms)
3. How do you prioritise which hazards to focus short and long term?
4. In what ways is your organisation/sector addressing these hazards?
a) Inyour view, does climate adaptation open new opportunities and in what
way? (e.g. through new products/ services or changing demand)
Sector-specific opportunities
5. Based on our literature review, Table 2 highlights the main adaptation-related
opportunities we have identified in the Built Environment sector. Could you provide
your feedback on their relevance to your organisation/business operations?
6. Which of these do you consider most relevant or promising in practice?
a) What criteria do you consider in evaluating their relevance?
b) Which fall under “impact preparedness” and “diversification for long-term
opportunities”?
c) Arethere any missing or emerging opportunities not captured?
Market dynamics and trends
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7. What changes have you observed in market trends or shifts related to climate
adaptation in the Built Environment sector (both in Scotland and internationally)?
a) Which goods, services, technologies are most in demand as a result of
adaptation or a changing climate?
b) Which climate hazards do they respond to?
8. What do you see the growth potential to be and why?
a) Short term (next five years): what's likely to grow first
b) Long term (10+ years): what might transform the sector?
c) What signals suggest these opportunities are scalable and profitable
d) Based on your experience, what opportunities show strong, medium, and low
market potential and growth (short and long term)? (See Table below)
International competitive advantage
9. In which climate adaptation markets (opportunities) does the Built Environment
sector have or could build a sustained competitive advantage? (e.g. Distinctive skills,
research base, institutional support, natural resources that give Scotland an edge)
a) Are there particular international markets/regions where Scottish
products/expertise could be exported to
10. Where are the main markets for the products?
a) What changes are you seeing in market demand for these products or services
(in Scotland and internationally)
Future outlook
11. What additional factors or trends should be considered in shaping future adaptation
strategies?
b) Are there any drivers/disruptions that might reshape this (e.g. technology,
regulation)
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Appendix D Coding framework and thematic analysis approach

We developed a coding framework to assess the climate risk, adaptation, strategic
responses, and identified economic adaptation opportunities across the financial services,
agriculture/food and built environment sectors.

The framework organises interview data across five core themes: sector and regulatory
context, climate risks, adaptation strategies, innovation and opportunities, barriers and
enablers, market and strategic outlook, and competitive advantage. We created an
additional level of sub-theme for each data point to summarise specific insights or findings
from interview quotes which allowed quicker identification of common themes for cross-
sectoral analysis.

Appendix D.1 Coding framework

Table 6: Coding framework across five core themes

Sector context Climate related levies or tax exemption

Sector context Wider conversations and priorities

Sector context Policy alignment

Regulatory environment Industry wide sustainability goals/commitments

Regulatory environment Sanctions

Regulatory environment AECS

Climate risk Resource risk

Innovation and opportunities Opportunity

Climate risk Supply chain risk

Climate risk Trends

Climate risk Credit risk

Climate risk Energy risk

Climate risk Changing weather and farming conditions

Climate risk Drought

Climate risk Rising temperatures

Climate risk Flooding

Climate risk Sea level rise

Climate risk Heat, wildfires

Climate risk Nature-based vulnerabilities

Climate risk Storms

Climate risk Infrastructure damage

Adaptation strategies Examples

Adaptation strategies Changing weather and adapting farming
opportunities

Adaptation strategies Changing weather and farming conditions

Adaptation strategies New crop variants

Adaptation strategies Trends

Barriers and enablers Enabler

Adaptation strategies Drivers

Adaptation strategies Forestry
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Innovation and opportunities

Technological innovation

Innovation and opportunities

Circular economy

Innovation and opportunities

Digital solutions

Innovation and opportunities Frameworks
Barriers and enablers Barrier
Innovation and opportunities Data tool

Barriers and enablers

Financial constraints/opportunities for adaptation

Barriers and enablers

Financial constraints

Barriers and enablers

Mitigation versus adaptation

Barriers and enablers

Policy and incentives

Barriers and enablers Knowledge gap
Barriers and enablers Skills shortage
Barriers and enablers Incentives

Barriers and enablers

Political barriers

Barriers and enablers

Political barriers/ Financial constraints

Barriers and enablers

Incentives / Political barrier / Financial constraint

Barriers and enablers

Enabler/ Barrier

Barriers and enablers

Policy enabler

Barriers and enablers

Policy barrier

Barriers and enablers

Legislation barrier

Market and strategic outlook

Knowledge gap

Market and strategic outlook

Export market outlook

Market and strategic outlook

Scottish-specific

Market and strategic outlook Consumer trends
Market and strategic outlook Short term
Market and strategic outlook Long term

Market and strategic outlook

Global markets

Market and strategic outlook

Mitigation and adaptation

Market and strategic outlook

Disruptor

Competitive advantage

Existing market leader

Competitive advantage

Market penetration

Competitive advantage

Natural Resources

Competitive advantage Innovation

Competitive advantage Local strength

Competitive advantage Engineering

Competitive advantage Established market

Competitive advantage Competition

Competitive advantage Changing weather in other parts
Competitive advantage Land use

Competitive advantage Institutional

Competitive advantage Land ownership

Competitive advantage Data tool
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