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The ambition

• Climate Emergency: the built environment causes 40% of 
greenhouse gas omissions

• Legal Commitment: UK Net Zero Strategy 2021 for greenhouse 
gas emissions cut to net zero by 2050

• Planning White Paper (2020), Proposal 17: ‘We particularly 
want to see more historical buildings have the right energy 
efficiency measures to support our zero carbon objectives. Key to 
this will be ensuring the planning consent framework is 
sufficiently responsive to sympathetic changes, and timely and 
informed decisions are made.’



The potential for savings

• Fabric improvements to listed buildings in England and Wales 

could generate savings of up to 2 to 3MT CO2 per annum. This is 

equivalent to 12% of the UK’s Carbon Budget.

• Combined with unlisted buildings in Conservation Areas, carbon 

saving could amount to 4.6 to 7.7MT CO2 per annum



Carbon Reduction

• Much has already been done to de-carbonise the National Grid

• Switching to non-fossil fuel heating is a current priority

• Building fabric upgrades now represent the greatest opportunity 

for carbon reductions, at 40% of the total.

• Retention of the embodied carbon through the continuing use of 

existing structures is also a key strategic objective.



What can we learn from historic buildings?

• Ventilation

• Heating

• Cooling

• Keeping dry

• Lighting



What we can avoid:

• Fully glazed elevations.

• Hermetically sealed buildings

• The need for air conditioning

• Condensation



What is Comfort?

Is comfort a modern construct?

“…yet let not modern beauty 
envy the magnificence of a 
Saxon princess – magnificence 
there was, with some rude 
attempt at taste but of comfort 
there was little, and, being 
unknown, it was unmissed.” Sir 
Walter Scott, Ivanhoe, 1819



The evolution of physical comfort as an ideal

During the 18th century, the idea 

of comfort evolved from:

• Material and financial 

wellbeing and

• Consolation in time of 

difficulty to

• Warmth and informality



The evolution of physical comfort as an ideal

“… the coldest houses when constantly lived in will be warmer than 
the warmest when at any time uninhabited, as is the case here. I 
feel the want of my winter rooms now sadly, and shall set about 
finishing them directly…. Shows… the necessity of having very often 
fires almost all over the house.” Lady Kildare, 1762

“ …as you know, I am apt to clothe warm; it’s the only kind of heat I 
like; at present I live in a wadded gown…  only very close to the fire 
does one attain the desired object of keeping oneself warm.” Her 
sister, Caroline, Lady Holland.



The evolution of physical comfort as an ideal

In the drawing room there “burnt 
a comfortable fire, exquisite 
pictures adorned the walls and 
many sofas of different shapes 
as well as tables covered in 
curiosities and furniture standing 
about in agreeable disorder 
made everything appear homely 
and charming”. Hermann 
Puckler-Muskau, visiting Guy’s 
Cliffe, Warwickshire, 1820s



Comfort, Culture and Morality

Contrasts were regularly drawn:

• French luxury, waste and 

extravagance vs

• English comfort arising from 

economic and social 

development.



Comfort, Culture and Morality

• Sweden: “No-one who has not 
experienced it, can imagine 
what an enervating effect so 
much close confinement in 
those stove heated rooms (with 
the thermometer often 22°C 
warm, double windows and the 
chimney blocked up, so that not 
one breath of fresh air can 
come in) has upon the 
constitution”. Horace 
Wheelwright, letter. 1820s



Not everyone agreed with prevailing attitudes:

• “…[I despair of English] obstinacy in shaking with cold six months 

in the year rather than make use of stoves which are certainly 

one of the great conveniences in life”. Lady Mary Wortley 

Montagu writing from Germany,1716. 

• “I felt colder in my room here than I ever did under a Swedish 

roof.  For when the cold arrives in this country, it can find its way 

through all doors and windows and the Englishman cannot do 

anything, except move closer to his small pile of glowing embers, 

which he calls a fire.” Erik Gustaf Geijer, early 19th century.



Influences on Thermal Comfort

Building Factors

• Air Temperature

• Radiant Temperature

• Shading

• Relative Humidity

• Air Movement



Influences on Thermal Comfort

Human Factors

• Clothing

• Activity levels

• Metabolic rate (and age)

• Nearness to mealtimes

• Diurnal rhythm

So why the overwhelming focus 
on air temperatures?



Better Fireplaces

• The prestige of the open fire, 

fuelled by logs sourced from 

the estate, ensured their long 

survival in Britain.

• Improved efficiency through 

the Rumford fireplace, 

maximising radiance into the 

room and improving draught 

through a throat.



From Fireplaces to Stoves

• The Franklin Stove, 

European tiled stoves 

and other 

developments were 

never very popular in 

Britain, even though 

they reduced fuel 

consumption by seven 

eighths.



Central Heating

• The hypocaust: Sir Francis Dashwood at High Wycombe, 1760 –

with Roman inspiration

• Steam heating, from 1769, James Watt patented system; also 

used by Matthew Boulton (his business partner), and installed by 

Walter Scott at Abbotsford in 1823.

• Hot air heating – Pakenham in 1807, at Lansdowne House (by 

Smirke), 1819.

• Hot water: Stratfield Saye, for the Duke of Wellington, 1823. Still 

the most widely used system.



Improved ventilation and shading

• Awnings

• External shutters

• External blinds

• Vertical sliding sash windows





Warmer Walls and Floors

Wall Hangings and Carpets

• Trap an insulating layer of air

• Diminish down-draughts from 

cold surfaces

• Have a warmer surface

• Maintain vapour permeability

• Feel “warm” due to the lack of 

cold surfaces.



Colder Walls and Floors

Bare surfaces

• Encourage a down-draught of 

chilled air next to the wall 

surface.

• Impermeable surfaces may 

be damp and poor insulators

• Feel “cool” due to the lack of 

warm surfaces and “cold” 

colours



The “room within a room”

A smaller self-contained space:

• Private

• Easy to keep warm

• Cosy

• Richly decorated and a 

signifier of status
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How to make it happen: Planning Issues

• Planning (Listed Buildings and Conservation Areas) Act 

1990: asks that LBs and CAs are ‘preserved’ or ‘enhanced’; no 

allowance for other change

• Local plans:  concentrate on carbon reduction in new and major 

schemes; often do not allow ‘harm’

• National Planning Policy Framework allows harm v public 

benefits, but: climate change adaptation not highlighted as public 

benefit, and: this is not reflected in local/ HE guidance nor the 

Building Regulations (Part L)



How to make it happen: Building Regulations

• Ventilation: Approved Document F (15 June 2022)

• Sanitation, hot water safety and water efficiency: Approved 

Document G (9 March 2016)

• Combustion Appliances and fuel storage systems: Approved

Document J (30 September 2022)

• Conservation of Fuel and Power: Approved Document L (2 

February 2023)

• Overheating: Approved Document O (15 June 2022)



Evolving Interpretation of Legislation

• Case by case decisions – current guidance is inconsistent and 

open to interpretation.

• Differing outcomes across the country

• Carbon reduction and energy efficiency are starting to be seen as 

a public benefit



Other Barriers to Implementation

• Cost: borne by owners

• VAT penalty: versus the cost of new build

• Holistic approach across the whole building: many measures

are unsuitable for use in historic buildings -

• The EPC is a tick-box exercise, not a methodology to understand

the actual performance of an historic building.



Some Positive Outcomes – in some places!

New Interventions, which may gain consent:

• Secondary Glazing in retained frames (up to 60% U-value 

reduction)

• Draught stripping (can reduce air loss by 85%)

• Slimlite double glazing in non-original (but historic) casements

• Air-source and water source heat pumps where the equipment 

can be suitably housed – NB this may require the renewal of 

internal heating network with larger bore pipes and bigger 

radiators, which may also require consent, as well as being 

disruptive.



Some Positive Outcomes – in some places!

New Interventions, which may gain consent:

• Photovoltaic Panels on concealed slopes

• Removal of impermeable external finishes, including paint, 

cement pointing and render, and renewal in breathable materials

to reduce moisture content and improve thermal efficiency.

• Improvements to insulation, which must be considered

holistically with ventilation patterns and moisture permeability to 

avoid creating damp spots.

• Low energy lighting.



Some Opportunities to Reconsider

Historic Interventions re-interpreted:

• External Window Shades (NB, likely to require consent)

• Internal Shutters: use them – same performance as secondary
glazing!

• Heavy Curtains: can offer 57% U-value improvement

• Wall Linings and Hangings

• Warm Floor Coverings

• Task Lighting: do you need to light the whole house?

• The Room within a Room
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