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Climate Change & Traditional Buildings

The Role of Materials and Skills

Fiona Fisher, Built Heritage & Shona Cargill, Climate Change & Zero Waste Team

1.Introduction and Climate Change overview
2.Traditional buildings and how they differ from modern 

buildings
3.The benefits of retrofitting 
4.Responsible retrofitting
5.Barriers
6.Conclusion
7.Next in the series of Climate Change and Traditional 

Buildings CPDs
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Climate Change and  Zero Waste team

Climate Fife

Climate emergency

Professor Ed Hawkins University of Reading – Global https://showyourstripes.info

From Hugh & Philip's CPD on climate & heat in December 2021this 
graphic represents annual temperature anomalies as simple “stripes”. 
Red stripes are years above a long-term average temperature and blue 
stripes are years below.

We’re in a global climate emergency. In Fife, Councillors recognised that in 
2019, and in Feb 2020 Fife Council published Climate Fife Strategy & 
action plan. Climate Fife was formed with the collaboration of a wide range 
of partner organisations and community representatives, and we are 
working to tackle the climate emergency in collaboration with a wide range 
of partners. Collaboration is vital as climate change must be tackled by 
everyone, and everyone must work to make their homes, work, services 
and communities more resilient to the now unavoidable impacts of climate 
change.
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Climate Change and  Zero Waste team

Climate Fife

Climate Change 
(Scotland) Act 

2009 

Heat Policy 
Statement 

2015

Energy Efficient 
Scotland: route 

map 2018

The future of energy 
in Scotland: Scottish 

Energy Strategy 2017 Climate Change 
(Emissions 

Reduction Targets) 
(Scotland) Act 2019

Heat Networks 
(Scotland) Act 

2021
Heat in 

Buildings 
Strategy 2021

Heat Networks 
delivery plan –

2022
Local Heat and 

Energy Efficiency 
Strategies 2023

1 million 
decarbonised
heated homes 

by 2030

The Fuel Poverty 
(Targets, Definition 

and Strategy) 
(Scotland) Act 2019

New Build Zero Emissions 
from

Heat Standard 2024

A Plan for Fife 
2021 revision

International, UK & Scotland legislation, legislation and guidance is being rolled out to 
reduce carbon emissions and the impact of our activities on the climate.

There is a substantial body of law, regulation and policy around climate change.

The Scottish carbon emissions reduction targets aim for

• 75 per cent reduction in GHG emissions by 2030

• 90 per cent reduction by 2040, and

• net zero carbon emissions by 2045.

Targets from 2021 Heat in Buildings Strategy include:

• Principal emissions reduction target: 68% reduction in emissions from buildings by 
2030 against a 2020 baseline.

• Heat networks target: thermal energy 2.6 TWh/2027 and 6 TWh/2030.

• New Renewable heat target (provisional): at least 22% buildings with renewable heat by 2030.

• Decarbonise the heating in 1 million homes (EPC C) & 50,000 non-domestic 
buildings by 2030

• Zero emissions heat installations: Install at least 124,000 ann. 2021 - 2026. Peak over 200,000 ann. by late 
2020’s

• New buildings use zero direct emissions heating / high fabric energy efficiency for building warrant 2024
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The role of traditional buildings in 
mitigating climate change

• Reduce carbon emissions
– Embodied carbon: reuse 

buildings as materials already 
there

• new builds will increase 
embodied carbon

– Improve existing buildings to 
reduce the emissions from 
heating & lighting them

• Adapt to unavoidable impacts of 
climate change

It will be vital to keep traditional buildings relevant and in use throughout 
the period of reducing carbon emissions. The vast majority of buildings 
that will be here in 2045 have already been built. Carbon emissions have 
already been expended in building the buildings that are already here, so 
as well as protecting the traditional built environment, to reduce carbon 
embodied in buildings, it will be vital to keep traditional buildings in use.
As we are already experiencing the impacts of climate change through for 
example increased intensity of rainfall, increasing flood events and some 
periods of hotter, drier weather too, it will also be vital to make traditional 
buildings more resilient to the changing climate.

You may have joined this session today because you are already aware of 
some of the barriers to working with traditional buildings to reduce 
emissions and make them more resilient to climate impacts. 
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Challenges to net zero carbon in 
traditional buildings

• Knowledge: skills and materials

• Improvements/ repairs and maintenance of 
condition

• Finance

• Heritage guardians – Planning, interest groups

As much as it would be great to integrate traditional buildings into 
improvement and retrofit programmes, there are a number of differences 
that have to be factored in to working with bringing traditional buildings to 
climate ready and friendly status, and doing so in a way that doesn’t 
disadvantage the occupants of traditional buildings. Fiona will explore 
most of these in more detail in the next 25/ 30 minutes and through the 
other sessions in this series where experts in their fields will lead deep 
dives on further CC & Trad Build topics. We will welcome your 
comments, questions and proposals for solutions at the end of the today’s 
session.

Hand to Fiona.
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Climate Change & Traditional Buildings

The Role of Materials and Skills – Fiona Fisher, Built Heritage

I will look at climate change mitigation and how we can reduce carbon emissions, 
keep heat in our traditional buildings. Retrofitting fabric improvements is the 
chief way that we can do this introducing insulated layers, like double glazing 
and insulation in roofs, floors and walls. Insulation may have the greatest 
potential saving after heat sources and boiler, but also perhaps the greatest 
potential impact on built heritage. Above all, this is an investigation and 
discussion motivated by the desire to make a difference and to avoid being 
blamed by succeeding generations!
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Traditional Buildings (Pre-1919)    c.34,000 in Fife
20% of Scottish buildings

First some definitions:

What are traditional buildings?

Generally Pre-1919 with solid wall construction and with lime mortar not modern 
OPC. Pre-1946 can also be solid wall. Exceptions either side.

Historic Buildings - traditional buildings that have heritage value to the 
community – they may not qualify for listing on the grounds of architectural and 
historical importance.

We have over 6,200 Listed Buildings in Fife and 48 Conservation Areas. There 
are an estimated 34,000 traditional buildings in Fife so it follows that there are 
nearly 28,000 un-listed and a smaller unknown number not in Conservation areas 
that are not protected by planning.

Shona is right that the Heritage Guards Planning restricts and protects what can 
be done to listed buildings-inside and out-alterations need Listed Building 
Consent.

External alterations to un-listed buildings in conservation areas are also 
controlled by Planning. Permitted Development rights include air-source heat 
pumps to the rear of properties in conservation areas.

Therefore there are many more traditional buildings than listed buildings, that 
don’t have protected status. Many of which contribute to our identity, our sense of 
place and our wellbeing.

How can we mitigate climate change in traditional buildings without damaging or 
destroying them through these someties radical fabric alterations?
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Fabric First – Traditional Materials

Key Concepts; Fabric First, Whole Building, Whole Life, Embodied Carbon, 
Cradle to grave carbon footprint

It is important in any alteration of a traditional building that we put Fabric First

Traditional buildings were constructed in natural and usually local materials that 
are generally sustainable. 

They are often built in stone that was locally quarried with roofs of locally 
sourced slates or pantiles.

Much of their timber is heartwood from hardwoods of a quality that is 
unaffordable and not readily available today. That is in sharp contrast to 
the engineered timber widely in use today contains plastic glue that requires heat 
and energy to produce.

Lime mortar and lime plaster were used in their construction, sourced locally too. 

The majority of natural materials were formed into features and finishes by hand 
by craftsmen with skills that are now highly valued, but fast disappearing.

Our traditional buildings are repositories of embodied carbon and are a valuable 
resource as carbon stores. They are also valuable as receptacles of our culture and 
identity.

We are looking at sustainable procurement in the Historic Environment in Fife. 
Fife Council transportation has taken part in a Sustainable Stone procurement 
initiative as part of the Inverkeithing Heritage Regeneration project. Stone 
produced in Scotland and the UK will be used for natural stone paving in favour 
of other cheaper stone available from the other side of the world.
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An Energy Performance Certificate (EPC) 
level of a minimum of C will be mandatory by 
2028 (private rented), 2030 (social housing),
Other categories 2040-45. 

That has implications for private and social 
landlords and homeowners as failure to meet 
that level will de-value the building or result in 
a fine of £500

You need an EPC when:
applying for a completion certificate for a new 
building
selling a building
renting a building to a new tenant

In Scotland an EPC survey has to be carried 
out by a Surveyor with RICS qualification, 
typical cost is £50

Energy Performance Certificates (EPC)

The challenge before us is to responsibly retrofit our traditional buildings 
responsibly with energy efficiency measures that do not have unnecessary 
detrimental impacts on their heritage value, fabric and condition. The main driver 
for retrofitting (apart from the Net Zero targets by 2040) is to reduce U-values, 
showing that heat is retained not lost. Motivation ranges from improved comfort, 
saving bills to meeting targets.

The main driver however and form of assessment of building energy performance 
is the Energy Performance Certificate or EPC. This will soon be required 
whenever we sell or rent property. 

The main reasons for retrofitting are the benefits to the environment, fuel poverty 
and comfort & wellbeing.

Unfortunately the desired C rating is hard to achieve in older buildings – Home 
Energy Scotland categorise traditional buildings as Hard to Treat.

10



Planning Service

www.fife.gov.uk/planning                                                                    @FifePlanning

Energy Efficiency measures

What are the adaptations that we need to push on, that we building professionals 
can help with? Condensing boilers and air source heat pumps are the most 
effective and present fewer barriers. But they may not be effective without 
insulation and necessary repairs.

Retrofitting insulation, retaining heat is perhaps where we can make the most 
impact, but it in turn risks detrimental impacts on heritage value and fabric of the 
buildings.

Improving the insulation of windows and doors is also effective but not tackled 
here.
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Responsible retrofitting 

Understanding Traditional Buildings - HES Short Guide Maintaining Your Home

Key Concepts –Permeability, Hygroscopic, 

Another distinction of traditional buildings is that they have solid wall 
construction. They don’t have cavity walls that can be readily insulated. 

They also generally don’t like being sealed, as advocated for new build Passive 
House or retrofit Passitherm buildings. 

It is important to use permeable (open/porous/breathable) and hygroscopic 
(materials that absorb moisture) and for people with the relevant skills and 
experience to direct and execute the works.

Traditional masonry buildings are permeable and manage air flow and moisture 
transfer efficiently when well-maintained.

Vapour permeability is important, but moisture permeability is even more so.

Condensation. water ingress and dampness cause decay in all traditional materials 
- mould, damp, rot, corrosion and decay. Even stone can turn to sand.

There is a great risk that retrofitting measures will harm traditional buildings in 
the rush to achieve net zero and obtain EPCs.

The STBA, English Heritage and HES advocate responsible retrofitting that 
preserves historic fabric.
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Barriers/ Solutions
1. £ FINANCIAL AND LOGISTICAL 

Fuel cost rises - Fuel Poverty, 
Tenements or shared buildings  Mosaic 
of private owners
Private rented 
Social housing

Barriers to Retrofitting Traditional Buildings
1. £ FINANCIAL AND LOGISTICAL
2. POLICY & GUIDANCE
3. KNOWLEDGE & UNDERSTANDING
• Professionals
• Assessors
• Installers
4. REPAIRS & MAINTENANCE

There are serious barriers in the way of doing our bit for traditional buildings and towards 
achieving Net Zero and bringing EPC ratings down to C in a traditional building. We built 
heritage professionals may be part of the problem with our resistance to change! 

However the existing guidance provides comprehensive guidance on thermal efficiency 
improvements.

1. Financial/logistical – There is money available for vulnerable groups and more but 
organisation is daunting

2. Policy & Guidance – too much too little not all there?

3. Knowledge and Understanding – Traditional buildings have tended to be overlooked in 
professional, energy assessors and contractors’ sustainability training

4. Condition- generally poor – dire need of repairs & maintenance so that they can reach their 
energy saving targets

Barrier 1

FINANCIAL AND LOGISTICAL – Fuel cost rises, Fuel Poverty, Tenements or shared buildings 
– some private lets – some occupied by low incomes

But help is at hand with funding available for social housing, community buildings and those on 
low incomes and in fuel poverty

All of which are supported in Fife Council through a variety of means – Property Services, 
Housing, Education, Building Standards, Planning and Climate Change

Under One Roof, Home Energy Scotland – sections on Traditional Buildings
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Barriers/ Solutions
2. POLICY & GUIDANCE
Planning Policy/ Building Standards have not been developed to manage 
potential negative effects of retrofitting traditional buildings
There are get-out clauses for both, but need beefing up for fabric first 
breathability?

HES Short Guide to Thermal Efficiency 2012 HES Retrofit Guide 2021

Barrier 2. POLICY & GUIDANCE There is a plethora of guidance, but is there 
too much or not enough? There certainly is no one stop shop.

For professionals English heritage HES and STBA provide excellent guidance 
and case studies based on trials of energy efficiency measures on a range of 
buildings.

Existing policy and guidance of 10 years or less is helpful with the basics but 
techniques and approaches are changing and updates are needed.

The relevant government Action Plans for Climate Change, Heat in Buildings and 
NPF4 are committed to Climate Change, Net Zero and Decarbonising existing 
buildings. NPF4 recognises historic buildings and disdains demolition as never 
before. Policies are yet to emerge however- do we have time to wait?

Home Energy Scotland and Under One Roof provide advice for owners of 
traditional buildings/tenement flats.

HES Short Guide advice recommends basic thermal efficiencies readily achieved 
including using existing shutters, getting thermal blinds and curtains, draught-
proofing windows and doors, insulating roofs, walls and floors with sheeps’ wool, 
timber fibre board, paper board and more.

The 2021 guidance advises of the pitfalls the risks of misguided retrofitting  and 
recommends a wider range of measures including cellulose, vermiculite and glass 
beads as well as conceding the usefulness of aerogel in some specific situations.
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Technical retrofit guidance 

Sustainable Traditional Buildings Alliance

Even more technical and specific guidance to responsible retrofitting is provided 
by the Sustainable Traditional Buildings Alliance. It is possible to make your 
building damp by wrongly applying energy efficiency measures not suitable for a 
traditional building. Or leaving gaps or cold bridges that concentrate harmful 
effects.

The physics is too complicated for me but the Retrofit wheel is a useful too to 
guide you through the considerations and options.

The Guide to Responsible Retrofitting highlights the risks to traditional buildings. 

There are also a series of Historic Environment Scotland Technical Guides on 
various aspects of energy efficiency and prevention of heat loss. 

Moses Jenkins from HES will be taking us through the recent retrofitting 
guidance in more detail on 7th April as part of this CPD series.
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Barriers/ Solutions

3. KNOWLEDGE & UNDERSTANDING-
• PROFESSIONALS Listed Buildings require LBC for internal and 

external alterations. Un-listed buildings require no consent only 
building warrants. Need for professional guidance?

• ASSESSORS of Historic Buildings need knowledge of traditional 
construction to design & specify, assess U-values, EPCs and fit 
appropriate energy efficiency measure and to manage alterations 

• SHORTAGE OF TRADITIONAL BUILDING SKILLS - Lack of 
traditional buildings training in the construction industry, let alone 
energy retrofitting.

Barrier 3: (Lack of) Knowledge and Understanding is a major barrier at all levels 
of engagement.

Expertise is required to design, specify, assess and install all but the most basic of 
improvements. Any wholescale change of fabric should be led, assessed or 
carried out by a person with the appropriate knowledge and skill. 

A professional like a surveyor, architect or engineer with accreditation in building 
conservation and appropriate experience.

An EPC assessor (normally a surveyor) should be qualified to SQA Level 3 for 
Traditional Buildings – there is a small number of face to face courses available 
and a plethora of online 2-day courses. The shortness of the course begs the 
question is that enough?

A crafts person such as a traditional roofer, stonemason, joiner or plasterer should 
eb employed to execute the improvements.

There is a recognised need to upskill the assessor workforce.

There is a global shortage of skilled crafts people in the traditional building trades 
and crafts as we have moved away from traditional materials and methods to 
modern construction much of which is assembled from a pre-fabricated kit rather 
than constructed, let alone hand-crafted.
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Traditional Building Skills

Key Concepts; Condensation, Capillary 
action, Cold Loft, Warm loft, Moisture 
management, Ventilation

Bringing on more crafts people to fill the existing and growing skills gap should 
be a priority. The STBF, FHBT are working together to bring a tailored 
introduction to construction to High School pupils. Learning courses with crafts 
workshops and a building re-purposing challenge delivered over six weeks is 
available as part of the DYW Build Your Future project for High Schools. The 
recently completed Erasmusplus Traditional Building Skills produced learning 
courses for traditional building skills sherd between High School pupils in 
Scotland, Norway and Poland. Although fragmented and plagued by on-going 
COVID disruption in schools it is hoped to run further pilots for both courses in 
Fife High Schools.
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4. CONDITION – 71% of Scotland’s buildings have critical elements 
in disrepair (Housing Survey)
Repairs & Maintenance – Retain, Repair, Re-use, Re-cycle

Barrier 4: CONDITION is a great barrier to retrofit and a problem in most of our 
town centres. 

We are unfortunately a nation of reluctant repairers and maintainers.

When poor maintenance and dilapidation collides with extreme weather events 
and pressure to make thermal efficiency improvements it can be a deadly 
cocktail.

71% of Pre-1919 buildings have critical elements in disrepair, 

The figure would be even higher if it included buildings constructed Pre-1946 
many of which have solid walls and some of which are also in disrepair, although 
perhaps fewer are of historic value.

It is essential that urgent and necessary repairs are identified and addressed at the 
same time as energy efficiency measures are installed otherwise their 
effectiveness will be compromised or negated.
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RETROFIT AT COP26

Key Concepts; Retain/re-use, Embodied energy, Whole Building, Whole Life Carbon, Fabric First

Retrofit can be viewed as a Dark Art, but the Niddrie Road scheme in Glasgow, showcased at 
COP26 has shown the Art of the Possible.

It has had natural, sustainable and breathable insulation applied as appropriate. The rear and 
gables have been clad in insulated render. The principal red sandstone has been insulated 
internally with timber fibre board. 

Projected fuel savings were 80% (before the recent price rises).

It is important to remember that EPCs measure operating efficiency not embodied carbon 
(yet-although there are calls that it should).

Unfortunately, EPCs do not consider the carbon footprint of the materials used in the 
measures. Plastic windows, polystyrene and other insulating measures commonly used and 
supported by public funds are incapable of being recycled or of biodegrading. The Heritage 
Guardians and Sustainability specialists agree that there are some buildings where EPC 
Category C cannot be met. It is important to remember that EPCs measure operating 
efficiency not embodied carbon and do not consider the carbon footprint of the materials used 
in the measures. Plastic windows, polystyrene and other insulating measures commonly used 
and supported by public funds are incapable of being recycled or of biodegrading.

There are small steps we can take easily however that can make a difference to carbon 
emissions and to the condition and performance of traditional buildings and the comfort of 
their owners.

A traditional building retained and occupied and appropriately improved to reduce carbon 
emissions is more sustainable than demolishing it and building a new one. Re-use is greener 
than using re-cycled materials and new build in materials which may be less sustainable.
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Insulation - the good,    
the bad & the ugly

It is somewhat ironic that the majority of insulation products used to mitigate 
Climate Change are far from sustainable. Typical insulation materials may not 
suitable for listed buildings or traditional buildings. Nor are they sustainable – the 
majority on sale in builders merchants are made of hydrocarbons, cement or 
polystyrene and have their own carbon footprint. It is hard to establish what some 
of them are made of and some of the labelling – Eco and Bio and so on- may be 
misleading.

It is also a concern that many businesses offering retrofits and renewable 
installations may not be offering impartial advice because they have products to 
sell.
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Where to insulate first?
Insulating the walls should be 
last on your list when trying to 
improve the energy efficiency of 
a traditional building.

Other measures are often 
cheaper and easier, for example, 
insulating and draught proofing 
windows and doors, and 
insulating roofs and floors. (HES)

Insulation does not need to be complicated and there are things a DIY enthusiast 
can do cheaply themselves.

Insulating roofing, floor, doors and windows, as previously advocated, may not 
be enough to save energy prevent heat loss in a meaningful way.

There are a range of natural permeable products that can be used and that have 
been trialled.

Top L Clockwise Vermiculite, Calcium Silicate, Cork, Wool, Cellulose, Wood 
fibre

Glass beads, recycled paper and many other products are also used.
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SAVE 
Heritage, 
Carbon 
Identity, 

CREATE  
Jobs

Use Trad 
Local & 
Sustain-

able 
Materials

K&U -
Trad 

Building 
Skills

Promote 
the cultural  

value of 
Trad 

Buildings

Carry out 
Repairs & 

Maintenance

Circular economy

Everyone concerned about Climate Change and of course the next generation could be forgiven for 
thinking that we have been slow to act. 

We have known about pollution and greenhouse gases since the 60s – Rachel Carson’s Silent Spring.

I can remember “Think Global, Act Local”, the battle cry 1970’s. There was a spell where we were 
concerned about CFCs and they have been banned. David Attenborough has raised awareness of loss 
of biodiversity. Others have been concerned about feeding the world’s population and about methane 
gases produced by livestock. Greta Thunberg has called everyone to action. We owe it to her and the 
next generation to act now locally for our global future. We can all act in our private life.

Now it’s our turn our work in existing buildings to make a difference.

Climate Change mitigation including retrofit will help to reduce the carbon emissions and energy 
loss from heating buildings, but also help us to consider embodied carbon, fabric first and renew our 
efforts to repair and maintain.

We need to repair traditional buildings instead of allowing them to fall into disrepair, eventually 
being demolished and replaced by new buildings

There are forces coming together that can help us to reinvent our town centres, return to town centres 
and 20 min neighbourhoods in comfort and in harmony with the environment.

There is a Circular Economy that is within reach that will save energy and carbon, preserve identity, 
improve living conditions and address fuel poverty and support the economy. 

Responsible retrofitting depends on three basic requirements:

1. Using sustainable natural and traditional materials

2. Using appropriate knowledge, understanding & skills

3. Carrying out Repairs and Maintenance 

Even undesignated traditional buildings can be valuable to the environment and our cultural identity.

Because that’s another thing our children could blame us for – allowing the old buildings to become 
dilapidated and lost.

With no pun intended, we have a narrow window of opportunity to do the right thing.
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