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Overview

The built environment shapes the way we live and 
work in the Glasgow City Region. It encompasses 
where we live and where we do business. It embodies 
our past, whether that be from significant events, 
or individuals such as Charles Rennie Mackintosh, 
who have shaped the city region we see today. The 
built environment is also shaped by the local climate 
conditions, and must be resilient to projected changes 
and impacts expected over the next decades. 

Box 3 shows a number of city region plans and 
strategies will shape the built environment of the 
future, with opportunity to integrate considerations 
future climate into each of these:

Box 3. Glasgow City Region plans and 
strategies that relate to the Built Environment

• Strategic Development Plan
• Built Environment
• The Glasgow City Region Economic Strategy 

and Action Plan
• Glasgow City Region Housing Strategy
• Local Housing Strategies
• Property and Asset Management Plans

Key climate related risks and 
opportunities 

Climate change will affect the city region’s built 
environment by: 

• Increasing risk to homes as a result of flooding 
and sea level rise. Many homes are at risk of 
surface water, river or coastal flooding, with a sea 
level rise increasing the risk to a small number of 
homes into the 2080s. There are also a number of 
development sites earmarked for housing which 
have been highlighted as being at risk of a 1 in 
200-year flood event, (accounting for climate 
change), and the City Region needs to continue to 
improve actions to manage this future risk. 

• Damaging building fabric and increasing 
maintenance due to more frequent and severe 
exposure to the elements such as wind, moisture 
and driving rain. Such hazards can increase damp 
and mould, whilst flooding can deposit salts and 
sediments. There may also be an increased demand 

to cool buildings in higher temperatures and heat 
waves and additional ventilation to adequately 
remove moisture produced inside a building. This 
may require retrofitting of older buildings.

• Increasing the challenges of maintaining 
cultural heritage – Many properties of 
architectural or historic merit (including properties 
cared for by Historic Environment Scotland) are 
particularly vulnerable to natural hazards, due 
to their locations on coasts or rivers and current 
state of repair. Wider cultural heritage may also 
be affected, with scheduled ancient monuments 
exposed to flooding. 

• Increasing maintenance requirements for 
green spaces, both directly in terms of increased 
vegetation growth and species resilience and 
indirectly through the projected increased use of 
green space by people.

• Creating opportunities to support wider 
ambitions around reduced fuel poverty, increased 
uptake of renewables and food growing.

The key built environment related risks and 
opportunities are shown in Box 4.

Next steps to creating a climate 
resilient built environment

• Continue to act to reduce risks to homes from 
flooding, as well as to significant buildings of 
significant cultural heritage, such as Newark Castle 
and Dumbarton Castle.

• Build understanding and capacity about the extent 
to which domestic and non-domestic buildings are 
resilient to current and future temperatures, storms, 
wind, moisture and driving rain.

• Better understand the potential scale of 
overheating in current and new buildings to inform 
new build and retrofit activity, with a focus on 
ensuring that vulnerable groups such as the elderly 
and children have access to safe housing. We also 
need early action to raise awareness of potential 
future cooling requirements and alternative 
approaches to minimise future demand and 
maladaptation.

THEME 2 – BUILT ENVIRONMENT 
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• Build understanding of how green space and 
infrastructure can deliver climate benefits in urban 
areas, supported by Green Network Strategic 
Delivery areas, and how a changing climate will 
affect its management.

• Build understanding of the opportunities and 
challenges a changing climate may bring for 

increasing viability of projects in renewable energy 
sector, and incorporating into the Energy Strategy 
and Local Heat and Energy Efficiency Strategies.

• Review how the various Glasgow City Region plans 
and strategies that relate to the built environment 
(Box 3) as well as national plans applied locally 
address future climate projections.

Box 4. Built environment related risks and opportunities

Ref Risk / Opportunity Description Urgency Score

Risks

BE1 Risks to homes from flooding and sea level rise  Sustain current action

BE2 Risks to building fabric from moisture, wind, storms and driving rain  Build capacity and 
understanding

BE3 Risks to cultural heritage from landslides, flooding or coastal erosion  Sustain current action

BE4 Risks to traditional and historic buildings from moisture, wind and 
driving rain

 Build capacity and 
understanding

BE5 Increased maintenance of green space due to rising temperatures 
and extreme weather

 Build capacity and 
understanding

BE6 Increased cooling demand in buildings as a result of rising 
temperatures

 Build capacity and 
understanding

BE7 Risk of overheating of buildings from higher temperatures and 
heatwaves 

 Build capacity and 
understanding

Opportunities

BE8 Opportunities for local food growing from warmer temperatures and 
increased growing season

 Watching brief

BE9 Reduced heating demand to buildings from rising temperatures  Watching brief

BE10 Increased viability of renewable electricity and heat from changing 
weather conditions

 Build capacity and 
understanding
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Sector Context

The built environment shapes the way we live and 
work in the Glasgow City Region. It encompasses 
where we live and where we do business. It embodies 
our past, whether that be from significant events, 
or individuals such as Charles Rennie Mackintosh, 
who have shaped the city region we see today. The 
built environment is also shaped by the local climate 
conditions, and must be resilient to projected changes 
and impacts expected over the next decades. 

Our buildings are a wide mix of types and ages, including 
a significant number of traditional buildings constructed 
before 1919. The city region will continue constructing 
new building stock to meet the needs of individuals and 
businesses, but most of the buildings that will make up 
the built environment in 2050 and even 2080 already 
exist today. Retrofitting existing building stock and 
planning urban areas and developments with both 
current and future climate impacts in mind will ensure 
that our homes and wider urban environment are safe, 
comfortable and resilient to climate change. 

National Priorities 

The factors affecting Glasgow City Region’s built 
environment are complex, governed by a range of 
legislation, policies and plans covering planning and 
land use, carbon and energy, economic development 
and housing. These contribute to a range of 
outcomes in the National Performance Framework 
for Scotland (Scottish Government, 2018a), and 
the aligned Housing and Regeneration Framework 
(Scottish Government, 2018b), as well as a number of 
Sustainable Development Goals (see Table 8).

For new development, the third National Planning 
Framework aims to make Scotland a successful, 
sustainable, low carbon, natural, resilient and, 
connected place (Scottish Government, 2014a). Green 
space and climate resilience are at the heart of these, 
with the Central Scotland Green Network, and the 
Metropolitan Glasgow Strategic Drainage as National 
Developments. A new National Planning Framework 
is proposed which will incorporate a reviewed and 
revised Scottish Planning Policy. It is anticipated that 
NPF4 will be ready in 2020, and will be completed 
by the Scottish Government working jointly with 
non-statutory Regional Partnerships. It will identify 
regional and national priorities for spatial strategies, 
infrastructure investment, housing land requirements 
and regional and national development priorities. 

Table 8. National Performance Framework Outcomes, 
Housing and Regeneration Outcomes and the Sustainable 
Development Goals relating to the Built Environment

National Performance 
Framework outcomes

Sustainable 
Development 
Goals

 We value, enjoy, protect and 
enhance our environment

 We are healthy and active

 We live in communities that 
are inclusive, empowered, 
resilient and safe

 

 

Housing and Regeneration 
Outcomes Framework

• A well-functioning housing 
system;

• High quality sustainable homes;
• Homes that meet people’s 

needs; and
• Sustainable communities

There are also significant plans to increase the 
quality and quantity of housing. Whilst no national 
targets exist on overall housing numbers, the Scottish 
Government has a target to provide 50,000 more 
affordable homes by March 2021, of which 35,000 
will be for social rent (Scottish Government, 2017a).

For both existing and new homes, the Scottish 
Government’s Local Housing Strategy Guidance (Scottish 
Government, 2014b) sets out frameworks for addressing 
a range of housing issues, including conditions, its role 
in supporting people in care, homelessness, the private 
rented sector, fuel poverty and mitigation. In addition, 
the Scottish Government’s Sustainable Housing Strategy 
(Scottish Government, 2013a) sets out ambitions for 
warm, high quality, affordable, low carbon homes, 
and for using the housing sector to help establish a 
successful low carbon economy. The recent draft of 
the Scottish Government’s Climate Change Plan and 
Energy Efficiency Plans outline commitments on energy 
efficiency and renewable energy which will reshape 
housing stock.

There is also a significant commitment to local food 
growing. Part 9 of the Community Empowerment 
(Scotland) Act 2015 requires local authorities to 
develop a food growing strategy for their area, 
including identifying land that may be used as 
allotment sites and identifying other areas of land that 
could be used by a community for the cultivation of 
vegetables, fruit, herbs or flowers., as well as requiring 
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local authorities to take reasonable steps to provide 
allotments if waiting lists exceed certain trigger points.

Finally, Climate Ready Buildings is one of the three 
themes within the Scottish Climate Change Adaptation 
Programme (2014), which focuses on understanding 
impacts, providing knowledge, skills and tools to 
manage them, with the aim of increasing the resilience 
of buildings and the benefits and services they provide.

Glasgow City Region priorities

Glasgow City Region is going through a period of 
significant change. The recently adopted Strategic 
Development plan (Clydeplan, 2017b) outlines the 
ambition to deliver 116,150 new homes by 2029. Within 
this, thirteen community growth areas with capacity 
to deliver approximately 19,000 new homes are 
acknowledged in the NPF3. The Glasgow City Region 
Economic Strategy and Action Plan (Glasgow City Region, 
2017) support this aspiration with an objective to increase 
the number of housing and commercial completions and 
decrease the amount of derelict and vacant land. This will 
be delivered through the development of a new Regional 
Land Use Spatial Strategy. 

The Economic Strategy also includes commitments 
to develop a Glasgow City Region Housing Strategy, 
supported by a co-ordinated Housing Investment 
Plan, bringing together all local authorities and 
housing partners in recognition of the identified need 
and demand for housing across the area. This will 
build on existing Local Authority Housing Strategies, 
which set out how the city region intends to address a 
range of issues with the built environment, including 
housing supply, regeneration and sustainability, stock 
condition, and fuel poverty and climate change as 
well as a focus on specialist provision for older people 
and preventing homelessness.

There is also a vision of a significantly expanded 
amount of green space in Glasgow City Region, for 
a variety of different uses. The Glasgow and Clyde 
Valley Green Network Partnership has ambitious 
targets for a wide range of green spaces, including:

• 3,500ha of greening of vacant and derelict land,
• 30km2 of Urban Green Infrastructure,
• 5,500 football pitches-worth of new and improved 

green space,
• 4,000 new allotment plots for community growing 

spaces,
• 500km2 of wildlife habitats, and
• 1000km of active travel routes.

Risks to the built environment

BE1: Risks to homes from flooding and sea level rise

Current / future 
level of risk

High

Adaptation 
shortfall

Less significant

Benefits to  
further action

Not Scored

Urgency score  Sustain current action

 
Risk description

Homes in part of Glasgow City Region are already 
at risk of flooding from high flows in rivers, surface 
water run-off, and a combination of high winds and 
tides at the coast. Climate change is increasing the 
frequency and severity of extreme rainfall and storms, 
leading to increases in the number of properties 
exposed to flooding. In addition, the warming climate 
is causing polar ice melt and the sea to expand, 
causing sea levels to rise and increase the area of land 
permanently underwater. Flooding and water entering 
homes can cause significant physical damage, with 
related financial or insurance implications. 

Evidence for Glasgow City Region

There are 823,000 homes in Glasgow City Region 
(Scottish Government, 2017b), and approximately 
22,000 residential properties in the Clyde and Loch 
Lomond Local Plan District Area are at risk of flooding 
from river, coastal and surface water flooding (SEPA, 
2015).

Surface water flood risk is one of the most significant 
types of flooding for Glasgow City Region, and is 
affected by the permeability of surfaces. The amount 
of sealed surface (from removal of vegetation and 
building over green space by development and 
homeowners), is increasing in all Local Authorities 
in Glasgow City Region (ClimateXChange, 2016). In 
2008, Glasgow, North Lanarkshire and Renfrewshire 
were most urbanised. Between 2008 and 2015 
sealing increased most in East Renfrewshire, followed 
by North and South Lanarkshire, West Dunbartonshire 
and Inverclyde. 

In addition to the current and future risks to the 
existing built environment assessed by SEPA, initial 
work by Climate Ready Clyde has assessed the flood 
risk to housing sites within the ‘effective’ land supply 
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for the city region. The effective land supply contains 
sites for homes which will be delivered in the next 
seven years. The assessment found that 6% (105 
sites) of the 1,620 sites identified in the housing 
land area audit have some degree of coastal, fluvial 
or pluvial flood risk associated with them, based on 
a 1 in 200-year return period for river and coastal 
flooding, or a 1 in 200 year (including an uplift for 
climate change) for surface water. These sites are 
planning to deliver around 3,850 homes in the next 
seven years across the city region. 

The assessment shows that for these sites developers, 
local authorities, and SEPA will need to work 
closely to minimise future risks of flooding for new 
development. Sites in Glasgow, Renfrewshire and 
West Dunbartonshire are priority areas for new action, 
given the high proportion of sites with exposure to a 
high degree of flooding. Further analysis of the drivers 
of this risk is needed, but In Glasgow, this exposure is 
dominated by pluvial and fluvial risks, whilst in West 
Dunbartonshire and Renfrewshire there is a mix of 
coastal, surface water and river flooding. 

The effect of sea level rise also represents a risk to 
homes. Under a high emissions scenario, sea level 
rise in the Firth of Clyde is projected to be 0.47m 
by 2080 (Scottish Natural Heritage, 2017). As the 
sea level rises, so too do wave heights. Higher 
wave heights will also increase the impact of storm 
surges. Modelling has suggested that there are four 
areas with a relatively small number of existing 
domestic properties in Greenock and Gourock in 
Inverclyde that will be affected by average rises, 
along with indicative housing sites and development 
opportunities in Greenock. The Sea Level Rise 
Assessment does not account of factors such as 
local surface water and fluvial input, and erosion 
associated with wave activity. In addition, mapping 
only covered a limited extent of the River Clyde, 
meaning the scale of impacts identified are likely 
to be an underestimate. Going forward, land use 
spatial planning will seek to include a greater 
consideration of climate change risks in allocating 
land for development, with a view to minimising 
lock-in to future risks alongside achieving wider 
economic, social and environmental objectives.

Table 9. Numbers of homes at risk of flooding by flood source (Source: SEPA, 2015)

Source Number of homes Average Annual 
Damages (Current)

Projected homes (UKCP09 
high emissions, 2080s)

River (Clyde) 7,800 £13 million 12,000

Coastal Flooding 3,600 £5.2 million 7,500

Surface Water 11,000 £9.4 million 18,000

Total 22,400 £27.6million 37,500

Table 10. Increase in Impermeable surface areas per Local Authority (Source: ClimateXChange, 2016)

Local Authority % sealed surface area (2015) % Increase between 2008 and 2015

North Lanarkshire 10-20% 5-10%

South Lanarkshire 1-5% 5-10%

Glasgow City >20% 2-5%

Renfrewshire 10-20% 2-5%

East Renfrewshire 5-10% 10-15%

East Dunbartonshire 5-10% 0 - <2%

West Dunbartonshire 5-10% 5-10%

Inverclyde 5-10% 5-10%
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BE2: Risks to building fabric from moisture, 
wind, storms and driving rain  
 

Current / future 
level of risk

Medium

Adaptation 
shortfall

Significant

Benefits to  
further action

Yes

Urgency score  Build capacity and 
understanding

Risk description

Climate change is likely to accelerate damage to 
the city region’s buildings. Building fabric can be 
damaged following storms and heavy rain through 
damp and mould and the deposition of salts and 
sediments from flood water. Moist atmospheric 
conditions can also affect building fabric. During 
warmer spring and autumn weather, the moisture 
removal capacity of outdoor air may be reduced, 
which may require additional ventilation to 
adequately remove moisture produced inside 
a building. Reverse condensation, or interstitial 
condensation, may also occur when damp walls are 
heated by solar radiation to the extent that moisture 
can migrate towards the cooler interior of the 
building. This risk is related to the broad housing stock 

of the city region but specifically excludes traditional 
buildings as these are covered in BE4.

Evidence for Glasgow City Region

Currently 21,200 (2.5%) of homes across the Glasgow 
City Region are affected by rising or penetrating damp 
and 58,499 (7%) from condensation – both lower than 
the Scottish average (Scottish Government, 2017b). 
East Renfrewshire has the largest share of properties 
experiencing such problems, with 5% experiencing 
penetrating damp and 12% experiencing condensation. 
No similar data exists for non-domestic properties. 

The city region’s buildings are already susceptible to 
damage from moisture, wind and driving rain from 
extreme weather. Property in West Dunbartonshire 
was damaged during high winds over the 2011/12 
Christmas period, with other property damaged from 
falling masonry, and 76% of local residents surveyed 
saying they were affected by damage to home and 
garden (West Dunbartonshire Council, 2013). Similar 
impacts were felt in Glasgow and South Lanarkshire. 
For example, in 2002 South Lanarkshire Council 
spent £1.3m in repairs and maintenance in the same 
financial period as an result of heavy rain (South 
Lanarkshire Council, no date). However, no systematic 
data was available on future levels of risk across the 
city region, making it difficult to assess future risk 
levels or adaptation options. Similarly, no information 
was available on non-domestic buildings.

Figure 9. Percentage of properties with damp or condensation in Glasgow City Region. (Source: Scottish Government, 2017b)

 Condensation  Damp

North 
Lanarkshire

East 
Dunbartonshire

Inverclyde Renfrewshire West 
Dunbartonshire

Glasgow City South 
Lanarkshire

East Renfrewshire
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10%
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BE3: Risks to cultural heritage from landslides, 
flooding or coastal erosion  
 

Current / future 
level of risk

High

Adaptation 
shortfall

Less significant

Benefits to  
further action

No

Urgency score  Sustain current action

 
Risk description

Culturally and historically significant heritage properties 
can potentially be more vulnerable to natural hazards, 
due to their locations on coasts or rivers which 
historically acted as defences. They may also be in 
ruinous condition and may not have been wind and 
water-tight for hundreds of years. Wider cultural 
heritage may also be affected, with heritages sites and 
scheduled ancient monuments exposed to flooding 
and damage from erosion and landslides. Although 
cultural heritage is often resilient to threats like 
flooding, climate change is altering the environmental 
parameters in which they function, meaning that some 
sites are exposed to new hazards or increased risk.

Evidence for Glasgow City Region

Historic Environment Scotland have 19 properties in 
care in Glasgow City Region. These have differing 
degrees of vulnerability based on both physical 
characteristics and operational factors such as 
whether they are open to the public, the staffing 
for sites (e.g. open all year, seasonal, or closed all 
year). Of the Properties in Care in the city region, 
all 19 were assessed as medium or higher levels of 
vulnerability for landslides and groundwater flooding. 
Newark Castle in Inverclyde, Biggar Gasworks in 
South Lanarkshire and Dumbarton Castle in West 
Dunbartonshire all have High or Very High ratings 
across multiple categories.

There are also a wider range of other organisations 
that have properties of significant heritage value such 
as the National Trust for Scotland, but no information 
was found on their current vulnerability to climate 
change or weather hazards.

There are also risks to wider cultural heritage, with 248 
cultural heritage sites in the Clyde and Loch Lomond 
local plan district at risk of flooding (SEPA, 2015). This 
designation covers listed buildings (in category C, B, or 
A), gardens and designed landscapes, UNESCO World 
Heritage Sites, and Scheduled Monuments. 

Table 11. Risks to Historic Environment Scotland properties in care in Glasgow City Region  
(Source: Historic Environment Scotland, 2018a)

Risk Rating Landslides / Slope 
Instability

Groundwater 
Flooding

Fluvial 
Flooding

Pluvial 
Flooding

Coastal 
Erosion

Coastal 
Flooding

Very High 0 2 1 0 1 1

High 5 7 2 1 1 1

Medium 14 10 0 3 0 0

Low 0 0 16 15 17 17

Table 12. Cultural heritage sites at risk of flooding by source (SEPA, 2015)

Source Number Coverage

River flooding (Clyde) 24 Scheduled monuments, gardens and designed landscapes and 
listed buildings.

Coastal flooding 40 Scheduled monuments, gardens and designed landscapes, 
World Heritage Sites and listed buildings.

Surface water 184 Scheduled monuments, gardens and designed landscapes, 
battlefield sites, World Heritage sites and listed buildings

Total 248
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BE4: Risks to traditional and historic buildings 
from moisture, wind and driving rain

Current / future 
level of risk

Unknown

Adaptation 
shortfall

Significant

Benefits to  
further action

Yes

Urgency score  Build capacity and 
understanding

 
Risk description

The historic environment is particularly sensitive to more 
variable and extreme weather and climate change 
due to the need to employ specialist techniques for the 
maintenance and repair of properties. A lack of owner 
knowledge can also be an additional barrier, with owners 
unsure or unaware of the need for appropriate repair 
and maintenance. As well as a physical asset, traditional 
and historic buildings are important for conservation, 
given the additional cultural value. 

Evidence for Glasgow City Region

Although there is no data on the number of traditional 
(pre-1919) buildings in Scotland the number of pre-
1945 homes can be used as a proxy. According to 
the Scottish Housing Condition Survey, 31% of the 

823,000 homes in Glasgow City Region, are pre-1945. 
This is in line with the Scottish average (32%), but 
masks significant variation, with East Renfrewshire and 
Glasgow City having significantly higher percentages 
(43% and 44% respectively), Inverclyde at 33% and 
the remainder below the national average. 

There are 385 buildings on Historic Environment 
Scotland’s buildings at risk (BAR) register, with the 
largest numbers in Glasgow and South Lanarkshire. Of 
those buildings on the register, only 46 (or 12%) have 
a restoration plan in progress. The register highlights 
properties of architectural or historic merit that are 
considered to be at risk or under threat. A building at 
risk is usually a listed building, or an unlisted building 
within a conservation area that is: 

• vacant with no identified new use;
• suffering from neglect and/or poor maintenance;
• suffering from structural problems;
• fire damaged;
• unsecured and open to the elements; or
• threatened with demolition.

Some at risk buildings are listed, but some are not. 
A category of risk is assigned to buildings on the 
Register to describe the extent to which they are at 
risk. Because a building in a very poor state of repair 
may be in a stable state, the assessment of risk is not 
always directly associated with condition. Of those 
identified in the city region, 116 have been assigned 
high or critical risk categories.

Figure 10. Percentage of Pre-1945 dwellings in Glasgow City Region by Local Authority.  
(Source Scottish Government, 2017b)
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BE5: Increased maintenance of green space 
for local authorities, property managers and 
homeowners due to rising temperatures and 
severe weather

Current / future 
level of risk

Medium

Adaptation 
shortfall

Significant

Benefits to  
further action

Yes

Urgency score  Build capacity and 
understanding

 
Risk description

Climate change will increase maintenance 
requirements for green spaces, both directly through 
increased vegetation growth and a lack of species’ 
resilience to changing weather and climate, and also 
indirectly through the projected increased use of 
green space by people.

Evidence for Glasgow City Region

The growing season in southern Scotland is projected 
to increase by about 35 to 40 days under a medium 
emissions scenario, compared to the 1961-1990 

baseline (Scottish Cities Alliance, 2014). Parks and 
green spaces will face a range of pressures as our 
climate changes. These include replacement of 
species that are less resilient to a changing climate; 
increases in pests and diseases; greater risk of path 
erosion through water flow and pedestrian use 
(particularly on paths with mixed use); increase in 
land slippage on slopes (both of neighbouring areas 
onto paths and of paths themselves; repairs and 
maintenance following severe weather and increased 
cleaning requirements following significant periods 
of warm weather and associated increased visitors. 
The lengthened growing season will also increase the 
number of grass cuts required, with associated costs 
and CO

2
 increases (Greenspace Scotland, 2012). 

Whilst this will present challenges for owners and 
managers of green space in Glasgow City Region, 
there is limited evidence of the specifics of how this 
could change in future. West Dunbartonshire Council’s 
Local Climate Impacts Profile (West Dunbartonshire 
Council, 2013) outlines that their green space team 
have already increased the number of grass cuts 
from 14 to 18 a year. They have also noticed an 
increased prevalence of fungi on bowling greens 
and golf courses. Conversations with landscape 
architects involved in the redesign of the University 
of Strathclyde’s Rottenrow Gardens have indicated 
similar experiences. 
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Figure 11. Buildings at Risk Register by Local Authority and Risk Category (Source: Historic Environment Scotland, 2018b)
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BE6: Increased cooling demand in buildings as a 
result of rising temperatures  
 

Current / future 
level of risk

Medium

Adaptation 
shortfall

Significant

Benefits to  
further action

Yes

Urgency score  Build capacity and 
understanding

Risk description

Warmer winters and hotter summers will increase 
the number of days above a temperature of 18°c 
(cooling degree day – CDD), where cooling is required 
to keep buildings at a comfortable temperature. For 
buildings that have not been designed using modern 
principles (such as minimising solar gain and passive 
and natural ventilation), either retrofit of buildings 
or increased amounts of mechanical cooling and 
refrigeration may be needed to maintain comfort 
and storage. This is accompanied by an associated 
increase in carbon emissions and costs. 

Evidence for Glasgow City Region

No evidence on the number of CDD’s for Glasgow 
City Region was identified, but the historical number 
of CDD’s in Scotland are very low. Modelling to the 
end of the century suggests there will be a general 
increased occurrence, with a maximum of roughly 80 
CDD at a national level under a medium emissions 
scenario (ClimateXChange, 2015). 

Therefore, unless other interventions are undertaken, 
cooling will increasingly need to be considered in 
existing and new developments to keep buildings 
safe and comfortable, although heating will remain 
by far the dominant need under a medium emissions 
scenario. The year to year variability in CDD remains 
very large. However, the number of CDD could be 
significantly greater for individual seasons and 
locations, particularly in urban areas within the city 
region (due to the Urban Heat Island Effect) and 
when daily maximum temperatures are considered.

While there are no projections specifically for the 
Glasgow City Region, the national trend for increased 
days above 18C where cooling will be required 

indicates that retrofitting existing building stock and 
planning for cooling demand in new builds will be 
necessary to keep the built environment safe and 
comfortable as temperatures rise. Anecdotal evidence 
suggests that buildings in the city region are already 
overheating (see BE7), and no clear policies or actions 
were identified to encourage response in a way which 
does not encourage maladaptation.

BE7: Risk of overheating of buildings from 
higher temperatures and heatwaves  
 

Current / future 
level of risk

Unknown

Adaptation 
shortfall

Significant

Benefits to  
further action

Yes

Urgency score  Build capacity and 
understanding

Risk description

Climate change will lead to more frequent and 
intense heat waves, as well as increases in average 
temperatures across the country. The combination of 
this change, together with increased energy efficiency 
and the coincidence of the elderly, young or those 
with health conditions (such as chronic obstructive 
pulmonary disease) could increase the number of 
people affected by heat-related ill health. This is 
particularly true in buildings which house vulnerable 
populations, such as care homes and hospitals.

Evidence for Glasgow City Region

Whilst this may present a risk to Glasgow City Region, 
there is not enough evidence to provide a strong 
understanding of the overall scale of risk. However, 
early estimates suggest it is likely to be a challenge 
going forward. Early investigations have found 
overheating issues in four of five sample hospitals 
with inpatients, one of which was located in South 
Lanarkshire (ClimateXChange, 2018). Similarly, 
anecdotal conversations with both NHS Lanarkshire 
and NHS Greater Glasgow and Clyde have indicated 
they may have a wider problem. For those hospitals 
measured, zoning and control of the heating systems, 
solar gain and lack of effective natural ventilation 
were identified as the most significant and common 
contributors. 
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However, the report highlights that it may not be 
appropriate to link overheating ‘issues’ to common 
hospital archetypes, and that when considered 
alongside a lack of monitoring data, individual 
site assessments may be needed. No assessments 
relating to other building types for the city region 
were identified, but it is worth noting that similar 
issues were observed in care homes in York (Gupta et 
al., 2016). Similarly, no assessments were found that 
had assessed the vulnerability of the city region’s 
wider building stock.

Opportunities for the Built 
Environment

BE8: Opportunities for local food growing from 
warmer temperatures and increased growing 
season  
 

Current / future 
level of risk

Low

Adaptation 
shortfall

Not Scored

Benefits to  
further action

Not Scored

Urgency score  Watching brief

 

Opportunity description

Warmer temperatures, as well as the reduced 
number of frost days and longer growing season 
may combine to provide a better climate for local 
growing and community gardens and food growing, 
both in terms of increasing the attractiveness to the 
population, as well as enhancing growing conditions.

Evidence for Glasgow City Region

The growing season in southern Scotland is projected 
to increase by about 35 to 40 days under a medium 
emissions scenario, compared to the 1961-1990 
baseline (Scottish Cities Alliance, 2014).

Local growing has the potential to offset a small 
amount of the vulnerabilities to food supply from 
long, international supply chains which are more at 
risk of disruption from climate change. However the 
degree to which could occur is dependent on the 
availability of land for local food growing, planting 
and harvesting efficiency and other factors. It is 
difficult to assess the scale of such benefits due to 
a lack of information on total food consumed for 
Glasgow City Region, or the vulnerability of it to 
climate change. Local growing also has many other 
benefits, including reducing food miles, and increasing 
social cohesion and physical and mental health. Trellis 
Scotland already use food growing in a therapeutic 
manner across the city region, offering mental and 
physical benefits to people.

Table 13. Community Growing Sites in Glasgow City Region, (Source: CSGN, 2015)

Local Authority Allotments Community 
Garden

Orchard Other Grand Total

East Renfrewshire 1 1 1 1 4

Glasgow 29 20 6 2 57

Inverclyde 3 1 4

North Lanarkshire 12 3 2 17

Renfrewshire 5 4 1 10

South Lanarkshire 4 3 2 1 10

West Dunbartonshire 6 1 1 8

Grand Total 60 33 13 4 110
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Estimating the number and extent of growing spaces 
and activity in Scotland has been challenging, but 
110 sets of allotment, community garden or orchard 
sites have been identified across Glasgow City Region 
(CSGN, 2015).

However, this work is not comprehensive. Additional 
work estimates there are 431 orchard sites across 
Glasgow City Region, comprising orchards, 
community orchards and those in schools (Glasgow 
and Clyde Valley Green Network Partnership, 2018). 

In addition, recent survey work in the north of 
Glasgow as part of the Weathering Change project 
has shown that residents perceive food options in 
the area to be poor, and understand many of the 
environmental benefits from local growing where 
possible (Sniffer, 2018). 

To be successful, future approaches to growing will 
also need to address the challenges of a changing 
climate such as increased heat stress for plants 
and increased need for watering of crops, as well 
as changes in crop selection to cope with changing 
conditions.

BE9: Reduced heating demand for buildings due 
to rising temperatures  
 

Current / future 
level of risk

High

Adaptation 
shortfall

Less significant

Benefits to  
further action

Not Scored

Urgency score  Watching brief

 
Opportunity Description

Warmer winters and hotter summers will reduce the 
number of days where heating is required to heat 
buildings. This saving will reduce costs to businesses 
and individuals, with a disproportionate benefit to 
those who spend a larger proportion of their income 
on heating costs.

Evidence for Glasgow City Region

Heating degree days (HDD) are a common way of 
defining when a building will need to be heated, 
and are classified as when a temperature is below 
15.5 degrees. The reduction in demand for Scotland 
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Figure 12. Orchards, Community Orchards and School Orchards in the Glasgow City Region (Source: Glasgow and Clyde 
Valley Green Network Partnership, 2018)
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could be 23%–37% by the late 21st century under a 
medium emissions scenario (ClimateXChange, 2015). 
This is likely to be higher under a high emissions 
scenario. 

In general, the West of Scotland has fewer HDDs than 
the East or North of Scotland. Between 1961 and 
2006, the West of Scotland saw a 13% reduction in 
heating degree days (Jenkins et al, 2008). 

Such reductions in heat demand will also lead to 
associated reductions in heating costs to owners of 
domestic and non-domestic buildings, as well as a 
reduced carbon footprint. There have been some 
preliminary estimates about the kind of saving this 
could result in, with up to a 55% reduction in heating 
demand, though this is only for gas-heated properties.

Table 14. Percentage reduction in heating demand 
in West Scotland, based on CCRA results (Source, HR 
Wallingford, 2012)

Emissions 
scenario

2020s 2050s 2080s

Low p10 9% 15%

Low p50 5% 21% 28%

Central p50 15% 26% 32%

High p50 25% 31% 38%

High p90 40% 55%

Watkiss et al. (2018) also highlight that the benefits 
of falling gas use would have additional climate 
mitigation and air quality benefits. However, they also 
highlight the potential issue of rebound effects which 
would increase consumers’ disposable income, in turn 
leading to greater consumption of energy (or other 
products and services). 

Figure 13. Modelled past and projected HDD. Five-year average HDD, averaged across all ensemble members, for each 
region (coloured bars). Also shown is the range of responses in the eleven model runs, for Scotland only (grey boxes) 
(Source: ClimateXChange, 2015)
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BE10: Increased viability of electricity and heat 
from renewable energy sources 

Current / future 
level of risk

Unknown

Adaptation 
shortfall

Significant

Benefits to  
further action

Yes

Urgency score  Build capacity and 
understanding

Opportunity description

A changing climate has the potential to increase 
or decrease generation from renewable energy 
technologies. The precise nature of these depends on 
the changes in climate variables and the technology. 
For example, Solar Photovoltaics are reliant on solar 
radiation, wind power on wind speed and direction, 
and heat pumps on ambient air, water or ground 
temperature. For the purposes of this assessment, 
it is assumed that the significant deployment of 
renewable heat and electricity will continue as part of 
the transition to a low carbon economy.

Evidence for Glasgow City Region

Whilst no assessment was identified of the impact 
of climate change on the aggregate total effects 
on a range of renewable energy types, a changing 
climate is likely to result in a small increase in 
irradiation for Glasgow City Region. This would 
improve the overall performance of solar PV, even 
when accounting for increased cloud cover in winter 
(Burnett et al. 2014).

However, there is no other local level information on 
the effects on other types of renewables. Anecdotal 
conversations and comments from stakeholders 
have suggested there may be the potential for 
climate change to improve the performance of 
heat pumps, with the higher ambient air and water 
temperatures increasing efficiency. With regards 
to wind, some modelling suggests the UK will see 
a general decrease in wind power output of 5%, 
(Karnauskas et al., 2018) but work by Hdidouan 
and Staffell (2017) indicates that this would not be 
evenly distributed with increased energy potential 
in Scotland and Northern England.

Table 15. Annual regional solar radiation baseline resource, 2050’s and 2080s (Source: Burnett, Barbour and Harrison, 2014)

Change at 
probability level 
(Wm−2), 2050’s

Change at 
probability level 
(Wm−2), 2080’s

Region
Current baseline average 
resource (Wm−2)

Emissions 
Scenario 10% 50% 90% 10% 50% 90%

Scotland Mid 92.6

Low −2.2 1.5 5.1 −2.9 1.2 5.4

Medium −2.9 0.8 4.6 −3.5 1.1 5.8

High −2.7 1.3 5.3 −4.8 0.9 6.6

Scotland South 
and Northern 
Ireland

96.5

Low −0.9 2.6 6.1 −1.1 2.7 6.7

Medium −1.2 2.1 5.5 −1.2 2.7 6.9

High −1.1 2.7 6.6 −2.0 3.1 8.5




