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SUMMARY 

• insights from energy epidemiology 
• cautionary tales 
• insights from case studies of deep retrofit 
• closing remarks 
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• in the 1970s and early 1980s building physicists 
viewed a conservatory as a passive solar 
device, and 

• estimated that the presence of a conservatory 
would reduce space heat demand by 1000-2000 
kWh/a 

• UCL undertook a postal survey of conservatory 
owners in 1991… 

• and a second survey in 2004 
 

Chu & Oreszczyn (1991) The Energy Duality of Conservatories: should 
conservatories be exempt from the Building Regulations? Building Technical 
File, 32, 9-13. 
Pathan et al  Trends in Conservatory use: A comparison between the 1991 

          
  

CAUTIONARY TALES 



• 67% heat their conservatories with gas central 
heating (22% in 1991)  

• 90% used all year round (72% in 1991) 
• 37% have no door between their dwelling and 

conservatory (5% in 1991) 
• 56% now report heating their conservatory 7 or 

more hours per day in winter (32% in 1991) 
• the use of AC has doubled to 6% 
• our estimate is that the fitting of a conservatory 

roughly doubles the space heat requirement  

CAUTIONARY TALES 



INSIGHTS FROM DEEP RETROFIT 

• the FLASH project studied 10 dwellings in detail, taken from 
TSB’s Retrofit for the Future Project that ran from 2009 to 2011 - 
http://www.lowenergybuildings.org.uk/leb/2013/07/retrofit-for-the-
future/ 

• TSB’s stated objective for the project was an 80% reduction in 
CO2 emissions 

• in practice, reductions were about 50%, though this can only be 
estimated in the absence of energy use data from before retrofit 
for most of the dwellings 
 

http://www.lowenergybuildings.org.uk/leb/2013/07/retrofit-for-the-future/
http://www.lowenergybuildings.org.uk/leb/2013/07/retrofit-for-the-future/


INSIGHTS FROM DEEP RETROFIT 

Hear the hum? That’s the heat pump. [ . . . ] But I don’t understand 
why is it doing it now? Because it is supposed to be pumping hot air 
from the bathroom and the kitchen which aren’t being used and that’s 
still pumping. Why? And most of the time it’s like that. I hardly [ . . . ] I 
only ever use the shower once a day and heat in the kitchen once a 
day [so where is the extra heat]?’ [ . . . ] 
 
 



INSIGHTS FROM DEEP RETROFIT 

the way we were sold it [how we would save energy], was we will be 
able to if it were too hot down here [in the living room] that we could 
send the heat upstairs. So that excess heat from when you are 
cooking in the kitchen would go to heat upstairs [the MVHR] and 
through filters they would take out the cooking smell upstairs. Well, 
which I can’t see [ . . . ] how’s it gonna function? So I don’t think that 
is connected up to do that anyway [ . . . ] Yeah, I don’t know where it 
is. Because to me, it only blows air. So obviously, you got to send it 
upstairs you got to have an intake as well to draw it out to send it 
upstairs [ . . . ] which you know, the little time it was working and 
blowing out cold air, you know [ . . . ] it’s not working. 



INSIGHTS FROM DEEP RETROFIT 

Without any central heating for almost a year, B1 appeared to have 
resorted to using her tumble dryer to keep the house warm and 
consequently was not in a position to save any energy and money. 
When asked whether the retrofit had influenced her energy saving 
behaviour, she said: 

No, not really, ’cause I’m using the tumble dryer a lot. The tumble 
dryer takes most of the money up, ’cause I’m using it 24 hours 
sometimes. It can go on all night. 



INSIGHTS FROM DEEP RETROFIT 

‘In the winter, we never had to open the windows [to ventilate]. First 
of all, the temperature. It’s always warm. During winter we didn’t 
have to turn on the central heating much. It was like five or six times 
during the whole winter, we switched on the central heating and it 
was only for ten to twenty minutes. The temperature from the cooker 
used to warm up the house. That’s one of the amazing things! It’s a 
huge difference. And the other thing is the air – the freshness of the 
air. My dad used to get hay fever every season. You know, this 
season he didn’t get hay fever [neither did] my brother’s eczema.’ 



Case D 



INSIGHTS FROM DEEP RETROFIT 

I like it the way it is now, it’s just grand unless you open the window 
of course [ . . . ] it’s just lovely, you know what I mean? You can walk 
around with no clothes and just socks [laughs] you can walk around 
in a nightie actually and feel no cold [ . . . ] 



SUMMING UP 

• the introduction of any new technology has the capacity to set off a 
process of interactive adaptation 

• adaptation is most likely to be effective in the context of effective 
and transparent technologies, with clear, non-chaotic, and intuitive 
interfaces 

• in some cases, interactive adaptation can turn a modest potential 
for reduction into a significant increase in energy demand 

• the constraints and enablements* afforded by new technologies 
are best understood from a socio-technical perspective 
 

* Schatzki, T. Where the action is (On large social phenomena such as sociotechnical regimes), 
Working Paper, November, 2011. p. 10). 

 



SUMMING UP 

• behavioural responses are mediated by technology 
• behaviour and behaviour change are therefore issues for building 

occupants and for the supply chains that design, build, install, 
commission, maintain energy efficiency technologies in new and 
existing buildings 

• the next 30-40 years will see transformations in technology that 
have the capacity to fundamentally change behavioural responses 

• e.g. widespread adoption of DH with large scale storage would 
decouple heating from the electricity grid, shifting the locus of 
intervention from dwelling occupants to utilities 



SUMMING UP 

• technologies can interact in complex ways 
• in the UK, most boiler replacements are combi-boilers 
• combi-boilers eliminate heat storage in dwellings thus eliminating 

a range of options for DSM through control of water heating, and 
• make it more difficult to retrofit technologies such as solar heating 

and heat pumps 



SUMMING UP 

• how much choice do people have about the temperatures they live 
at? 

• how easy is it for people to understand the systems in their homes 
well enough to exercise that choice? 

• how might comprehensibility and the range of choice be 
improved? 



SUMMING UP 

• don’t stop what you are doing - we need integrated assessment 
models 

• but be aware that the behavioural response assumptions that you 
build into your models are at best rough approximations… 

• and that they may be qualitatively as well as quantitatively 
incorrect 
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