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Aims
1. To explore how ‘heritage values’ assigned by residents (homeowners, tenants)
to ‘old’ buildings change over time

2. To understand how heritage values determine decisions on energy efficiency
interventions over time
3. To apply the method of system dynamics in exploring the dynamic
interrelationship between heritage values and energy efficiency
4. To exemplify and explore the usefulness of system dynamics in understanding
and managing heritage
5. To outline the significance and the need for more socio-technical studies in this
context

Background to the case study: Walthamstow,
East London (15 interviews)
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Project activities: Interviews and Public
Engagement workshop

Methodology
In-depth
interviews using
photoelicitation

What do they
like (and dislike)
about their
house? (values)
What energy
efficiency
interventions
have they
undertaken?
What energy
efficiency
interventions
will they
undertake?

How do residents’ decisions on energy efficiency in ‘old’
buildings change over time?

What is the impact of that change on the future of
‘buildings of the past’?

System
dynamics

What do residents like about their house?
I like the front door…it’s the
original front door. It’s lovely, I
absolutely love the look of
it……. (Local resident, female 4550, family household, Chapel End
Ward)

It still felt it had some of the original features. [It has]
the original floorboards… the original fireplace, the
dado rails and the original door frames. It is just a little
bit more homely to have a bit of history (Local
resident, Female, Living with Husband, Designer,
Homeowner, 45-55, Hoe Street Ward)

The [old houses] have a nicer feel to them. [I
even kept] the original, Victorian loo …just
imagine going outside…well in the night you
would get a chamber pot. I kept it as a toolshed…First thing I did was to get rid of the
carpet …I wanted the wooden floor (Local
resident, Female, Professional, 35-45, Higham
Hill Ward)

We liked this [house] because it
still had the floor boards and
it’s you know the cornice
thing...it kind of puts you back,
in touch with kind of house it
was meant to be, it just kind of
feels right (Local resident,
Couple, 45-55, Restaurant
owners, Home owners Chapel
End Ward)

What energy efficiency interventions did they
undertake?
- Replacement of original windows with double glazed PVCs
- Loft insulation

- Floor insulation
- External rendering/insulation

“It seemed such a shame to change the sash windows because they are really beautiful but having the
original windows is just too much for me. I hate being cold, I hate having to wipe damp off everything” (Local
resident, Higham Hill Ward)
“Living with this house, the original features are now things that really annoy us, like the original floorboards
because they are broken, they come up, there are big gaps, there are drafts…the first thing was to replace
the original sash windows with double glazing PVC which has made a huge difference” (Local resident,
Chapel End Ward)

What drives energy efficiency decisions in ‘old’ domestic
buildings over time? A system dynamics approach
System Dynamics
Methodological approach that explores the complex and dynamic causal
interrelationships of factors (variables) that affect a ‘system’ over time.

Dynamic & Complex System
A set of cause and effect relationships over time

System dynamics: First steps before modelling

• Problem articulation
• Definition of system
• Identification of interrelated variables (cause & effect)
• Mapping identified variables through causal loop diagrams

Problem articulation
“Original windows and doors are a key part of the character and
interest of older buildings, and should be retained where possible”
https://historicengland.org.uk/advice/your-home/saving-energy/olderhouses/draught-proofing/
Problem: Conflict between preserving original features and improving
energy performance of ‘old’ buildings

Defining the ‘system boundaries’
Values (Cultural,
Economic, Functional)
SOCIO-CULTURAL
DIMENSION
House (fabric)
PHYSICAL &
ENVIRONMENTAL
DIMENSION

Wider area
ECONOMIC &
ENVIRONMENTAL

People (Everyday
Heritage Managers)
SOCIAL DIMENSION
Heritage building as a system: comprises of cultural,
environmental, social and physical dimensions that are in
interaction with each other and change over time.
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And the decision you know, it was also because those
houses, especially at the time, they weren’t expensive
houses, they weren’t £200,000 and we just felt that
spending money and restoring windows if you’re in a
conservation area in a nice neighbourhood, or even you
know, like in the village or somewhere where the real
estates move premium it makes sense, but spending money
on restoring sash windows in this area it didn’t really add
with the price of the house

Next steps: Model

Next steps: Simulation

Validation – looking at different contexts

Athens, Greece (13)

Cambridge, UK (conservation
area) (18)

Southeast rural, UK (12)

Mexico City, World Heritage
(5)

Similarities & differences
• Values: Aesthetics and historic value are dominant across all cases
• Restoration versus replacement versus replication:
• Walthamstow: Choice was determined by market value; replication of original decorative
features (or wooden features such as doors) an emerging trend.
• Cambridge: Most preferred option restoration unless residents had prior negative
experiences with original features
• Mexico: Replacement of windows if possible
• South-east, UK rural: Replacement of windows; preservation of timber structure

Similarities and differences
• Insulation
• External insulation was viewed positively in Walthamstow but not in the other
contexts where buildings are mostly listed neither in the rural, wooden
houses where the wooden structure is what makes them unique
• Internal insulation was not viewed favourably with the exception of some
cases in Cambridge

• Renewables
• Photovoltaics were viewed favourably
• Wind turbines caused mixed feelings everywhere

Similarities and differences
• Adaptation
• Athens: There is higher tolerance to heat and willingness to adapt to heat
through natural means but less so to adapt to cold temperatures through
natural means
• Mexico: Willingness to adapt to both cooler and warmer conditions using
passive means (e.g. wearing more clothes over winter)

• UK: Relying heavily on heating during winter months

Similarities & differences
• Thermal comfort
• Mexico & Athens (stone construction): Thermally comfortable, especially in
summer months as they don’t over heat
• Timber structures: Residents claimed that they are thermally comfortable
throughout the year
• Cambridge: Retrofitting is driven not so much from a need to improve
thermal comfort but from a need to increase the space which then ultimately
will also lead to thermal upgrade, partly as a building requirement

Other variables that need to be taken into account
• Length of tenure
• Type of ownership, tenancy

• Age
• Type of household
• Type of area

Conclusion
• A heritage building is a complex, dynamic system
• New methods need to be applied and further developed to capture
the complexity
• The tension between energy efficiency and heritage conservation is
not just a tension between the need for thermal comfort and
aesthetics or authenticity.
• The tension is more complex and constantly evolving and depends
largely on the wider socio-economic and political context within
which it is located
• Policy guidance and recommendations for home owners need to
capture this complexity and communicate it in simple way

