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• The UK's built environment is responsible for
25% of the UK’s CO2 emissions.

• 13% of households in England are classified as
fuel poor, with 25% in Scotland, 12% in Wales,
and 18% in Northern Ireland.

• 3000 people in the UK die every year due to the
cold.

To meet its climate targets, the UK has the
ambition to retrofit almost all homes (29M) to
achieve at least the Energy Performance
Certificate (EPC) band C by 2035.

Retrofit context



Retrofit context

● Only 29% of homes in the UK meet this standard ( EPC band C).

● 9000 improvements installed per week across the whole UK housing 
stock.

● This needs to increase by around seven times to reach the EPC band C 
standard by 2035.



Following home owners in their retrofitting journey  



Experiencing with students and practitioners



Developing new courses



Beyond Building thermal Retrofitting 



Thermal Retrofitting, open to thoughts 





Form factor?
Wrong statement from the press. 

?



Moisture risks 

Evidence of water ingress and severe fungal growth inside the properties after the retrofit work. 
Lessons from Preston project (UK) taken from Kate de Selincourt

http://www.katedeselincourt.co.uk/wp-content/uploads/2018/05/Lessons-from-Preston-when-retrofit-goes-wrong.pdf


it also costs a fortune to remove the 
applied measures and redo the work 
for already vulnerable householders 
having generally to rectify problems.

Moisture risks (Preston)

9.9% of retrofit measures installed 
between January 2013 and March 
2015  haven’t been fitted correctly.



UK domestic space heating demand 
distribution.



• Deep retrofitting will be needed for most UK
existing housing stock with both options step-by-
step and whole-house renovation.

• An emphasis on the environmental and health
benefits on retrofitting instead of focusing of cost-
effectiveness and investment returns solely.

• The ideal approach is to start with the most
vulnerable groups (users and buildings) to tackle
fuel poverty, health and well-being of users and
work on energy and carbon savings simultaneously.

Professional and academic views on 
building retrofit challenges



42% savings
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87 % savings
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Retrofit steps

Existing Windows+ Ventilation Roof and floor insulation

Exterior walls insulation Renewables

The energy-saving potential is 87%, and carbon 

reductions are about 76%, considering all the 

steps of renovation applied targeting the EnerPHit

standard.



Digital tools 
● Insufficient support measures 

hinder homeowners from 
investing in energy 
renovations. 

● Information on the amount of 
energy savings is very strong 
incentive.

● Digital tools to assist 
homeowners in their 
renovation projects.

● 19 tools from 10 different 
countries that were analysed.



Definition of building typologies

Digital tool

• 20 building typologies split into five construction 
periods (pre–1919, 1919–1944, 1945–1964, 1965–1980, 
post–1980) and four building sizes, including single-
family house (SFH), terraced house (TH), multi-family 
house (MFH), and apartment block (AB)



Type dimensions Fabric

Dwelling type

(conditioned
floor area /
conditioned
net floor area)
(m2)

Conditioned
building
volume (m3)

number of
apartments

Room hight (m)
number of
complete
storeys

Roof surface
area (m2)

Wall surface
area (m2)

Floor
Total surface of
windows (m2)

Door surface
area

Window Window South Window Window

Roof/ U-value
W/(m2K)

wall/U-value
W/(m2K)

floor/ U-value
W/(m2K)

Door/ U-value
W/(m2K)

Surface area
(m2)

East area (m2) West North

area (m2) area (m2) area (m2)

SFH Pre 1919 198.00/198.00 491.3 1 2.5 2 113.45 200.3 113.45 46.5 3.8 22.7 0 23.8 0
Pitched with
gables/ 2,3

Solid brick( as
built) /2,1

single family
house/0.59

Softwood
door/ 3

SFH 1919-1944 153.41/153.41 384.22 1 2.5 2 97.57 155.32 97.57 40.36 3.8 20.03 0 20.03 0
Pitched with
gables/ 2,3

Solid brick( as
built) /2,1

single family
house/0.59

Softwood
door/ 3

SFH 1945-1964 134.40/134.40 325.1 1 2.5 2 97.32 134.1 97.32 35.3 3.8 17.2 018.1 0
Pitched with
gables 2,3

Masonry cavity
wall / 1.6

single family
house/0.59

Softwood
door/ 3

SFH 1965-1980 123.08/123.08 294.02 1 2.5 2 86.89 138.1 86.89 31.7 3.8 15.7 016 0
pitched (SAP
age band 67 to
75)/1.5

Masonry cavity
wall / 1.6

single family
house/0.59

pvc door/ 1.8

SFH Post 1980 149.35/149.35 358.87 1 2.5 2 86.92 168.76 86.92 35.51 3.8 18.11 0

17.4

0
pitched (SAP
post 2004)/0.2

cavity walls
with
insulation/0.35

post 2002
floor/0.23

pvc door/ 1.8

TH Pre-1919 104.62/104.62 269.75 1 2.5 2 56.35 89.1 56.35 24 3.8 11.2 0 12.7 0
Pitched with
gables/ 2,3

Solid brick( as
built) /2,1

Terraced/ 0.50
Softwood
door/ 3

TH 1919-1944 93.01/93.01 232.01 1 2.5 2 53.46 87.6 53.46 25.4 3.8 13.6 0 11.8 0
Pitched with
gables/ 2,3

Solid brick( as
built) /2,1

Terraced/ 0.50
Softwood
door/ 3

TH 1945-1964 87.72/87.72 210.42 1 2.5 2 52.96 84.8 52.96 23.1 3.8 12.4 0 10.8 0
Pitched with
gables 2,3

Masonry cavity
wall / 1.6

Terraced/ 0.50
Softwood
door/ 3

TH 1965-1980 85.32/85.32 200.68 1 2.5 2 51.94 77.8 51.94 20.8 3.8 10.8 0 10 0
pitched (SAP
age band 67 to
75)/1.5

Masonry cavity
wall / 1.6

Terraced/ 0.50 pvc door/ 1.8

TH Post 1980 98.40/98.40 234.34 1 2.5 2 47.27 87.49 47.27 19.39 3.8 10.39 0 9 0
pitched (SAP
post 2004)/0.2

cavity walls
with
insulation/0.35

post 2002
floor/0.23

pvc door/ 1.8

Pitched withSolid brick( as Softwood



Generation of Retrofit 
Measures

• Building envelope, the building 
services, and renewable energies

• The measures targeted a level close to 
nearly zero building energy 
requirements

• Retrofit measures were evaluated 
individually and in packages to take 
into consideration the integrated 
effect

• Total of about 157 simulations.

• Retrofitting measures were 
customised to each building typology



Prototype website development



Pilot study by homeowners  

• Include co-benefits associated with a retrofit in
the financial evaluation, which will enable
retrofit tools to make a stronger case for
investment in retrofitting.

• Provide users with the opportunity to select
between a range of retrofit measures (e.g.,
various thicknesses of insulation, different
window types, etc.) from the most efficient to
the least efficient solutions in order not to scare
homeowners with high investment costs of
measures targeting high energy standards.

• Use simple language, a clear design, and use
graphics to clarify information.

• Facilitate easy and quick data entry without
asking users for technical details. This can be
done by using automated data collection.

• Use a responsive layout to adapt to various
screen sizes.



Policy programme accelerating sustainability of the Built Environment





Amongst 9M dwelling, 187,000 homes are vacant.

- Retrofitting them represent a saving of 9.5M t CO2

- Representing 1.5M people’s CO2 emission for 1 year

- That’s 1/10 of Dutch population



The state of our housing stock, heat leakage from neighbours 
(not only to the outside) 





Housing associations are faced with the task of making 
450,000 existing homes gas-free by 2030 at the latest. 
They do this as part of the district-oriented approach, 
in which municipalities are the first to take the 
initiative to create support for natural gas-free districts 
among all residents. 

The Nationale Prestatieafspraken



Dutch government policy for the built environment



Dutch journey to net zero.

A long way to go and require 
everyone’s effort



Groningen is one of the Sustainable cities.
We must honor this assignment.



Let’s 
concentrate 
on 1 aspect 
(housing)



The unemployment rate in EU

Challenge to the Netherlands

NL The Netherlands is very low, is that good? 





Thank you
Wishing you a nice stay in 
Groningen
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