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Background

1990-2007

Industry — civil infrastructure then structures of
buildings

2007-date

Research - Sustainability of the built environment




Dwellings in Cambridgeshire and Peterborough
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380,000 dwellings in 2021, growing by 3-5,000 per year

LandUseand
Forestry
6%

Residential buildings emit 21% of carbon
emissions in the region, 1.28Mt CO.,e

= 3.37t CO,e per dwelling, per year



Rampton Drift (Northstowe)
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Embodied carbon costs

But payback within 2 years

 NO RETROFIT Savings 4t per house after 5 yrs
B ok - >1year of op energy

tonCO2

: 8 8 &

Pilot 1 Pilot 13 Pilot 68 Pilot 69

Simple measures reduce carbon




I[EA Annex 57 case study results

9
. 8
S 7 -
N\Zs
=D
3 4 [

6 8 3 4

:

0 I 0 -

2 = NO—ANNt— 0T O S0 0T O o) OtV OV — A <+ — N n <O [: E% EE EQ:E?:\: c::;
MMM <ANAAOKXKEMMMMMAMMTIILOU " ZZo << << X <3000 3O00EEE
\_Y_A Y A \ ILH_L_LY_/ M Product stage (A1-A3) @Replacements (B4)

= g g g 8 g
=9 A -9 -9 -
2 2 2 2 5 2
| Retrofit to current energy efficiency
B Product stage A1-A3 @ Replacements B4 Totals of A1-A3 and B4
Newbuild  A1-3: 240 kg CO,e/m? A1-3: 120 kg CO,e/m?

A+B: 360 kg CO,e/m? A+B: 180 kg CO,e/m?



Hannah Baker PhD thesis: i
CB1, Eindhoven & Sydney s

3 Key:
Retained buildings
*® Demolished buildings

Experts KNOW demolition = higher carbon
Presumption in favour of demolition

Regs to reduce op energy used as argument
National listing is main limitation




Freya Wise PhD thesis:
Cumbrian heritage dwellings

Occupants:

...care about heritage value & won’t
implement retrofits which lose this
...have low energy behaviours

Buildings:
....are not accurately represented in models
- RASAP estimates 50% higher energy use

Energy:
... can be reduced significantly through low
emb carbon measures — ‘soft retrofits’
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* Denotes cases where secondary heating/wood use is known and has been included in both actual figures and energy model.



Design for future climates (D4FC): St Faith’s School
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Retrofit needs to consider future climate risks

- Expected significant increased temperatures, indoors and outdoors

- Tree root compaction and erosion, & sensitivity to drought, leading to tree loss
- Loss of trees = even greater heat
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Row breaks out after Centre for Cities
analyst advocates demolition
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BAU lobby?

Strong arguments against retrofit:

* To reduce operational energy
* To increase density of cities to reduce transport

* To reduce fuel poverty

Dr Alice Moncaster @AMoncaster - Dec 3
So, err, have you heard of #retrofit?
And if you want evidence that even deep retrofit is less than 50% of the

carbon cost of new build, please do look up our peer reviewed papers from
the @IEA Annex 57 and indeed elsewhere.

Real reasons (I suspect):

More profit for developers
cw Tim Worstall @worstall - Dec 3

Sexier buildings for architects? , .
So, err, how do we get rid of all the old leaky buildings that we can't
Vested tra d e | nte rests) eg cement have any more if we can't demolish them?

Regulations don’t include embodied carbon Q 2 0 13 Q 49 a i



mportance of retrofit for Cambs &
Peterborough:

* ... essential to reduce carbon emissions from existing buildings (incl 1.28Mt CO,e resi)
 ...and to cope with future climates — hot and dry in East of England

Residential:

... poorly modelled (partic heritage buildings)

e ...carbon savings are dependent on occupants as well as buildings
* ...industry skills are limited

Non-residential and mixed:
... brownfield development sites: definitely lower carbon, materials & waste to retain

... however complex, high risk & time, therefore expensive (partic for non-resi)
e ...many in industry want business to continue as usual
... currently disincentivised by lack of policy & regulation for embodied carbon, & lack of skills




Rampton Drift, Cambridgeshire (Daniela Sahagun, MSc)
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