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“The energy used in homes accounts for more than a quarter of 
energy use and carbon dioxide emissions in the United Kingdom. 
More energy is used in housing than either road transport or 
industry, and housing represents a major opportunity to cut energy 
use and CO2 emissions.” (1)

Passivhaus is an energy performance standard, which employs 
a fabric first approach, reducing carbon emissions by reducing 
space heating demand through a simple, but high performance 
building envelope, rather than meeting a larger demand through 
renewable energy sources. Reconciling passivhaus design with high 
density urban design is challenging. The simple form factor, good 
solar aspect and minimal overshading are not always compatible 
with urban design principles of tightly knit networks of streets or a 
considered response to the local urban grain.

Agar Grove is the largest new build passivhaus scheme to receive 
planning in the UK, providing 345 new passivhaus certified homes. 
Mæ and our collaborators Hawkins\Brown and Max Fordhams 
have sought to marry good urban design practice with successful 
passivhaus principles. The scheme replaces existing estate 
buildings which were poorly insulated, draughty, and uncomfortable 
to live in, as well as being too small. Their new homes will have a 
greatly reduced need for space heating, through well insulated, air 
tight construction, along with triple glazing and heat recovery of 
mechanically ventilated air. Careful design and attention to detail 
through the robust Passivhaus methodology means that the 
performance of the buildings will closely match the intended design.

Aerial view of proposed scheme

Final energy consumption by
sector 2012 (UK, TWh, Total 1,724 
TWh). Graph from UK Housing Fact 
File 2013 - https://www.gov.uk/
government/uploads/system/uploads/
attachment_data/file/345141/uk_
housing_fact_file_2013.pdf

UK Housing Energy Fact File  

  5 

Industry
293

Road 
transport

459

Air 
transport

144

Other 
transport

16

Housing
502

Commercial 
and public 
administra-

tion 197

Non energy 
use
88

Other
25

1. Introduction and policy 
context 
Introduction 
The energy used in homes accounts for more than a quarter of energy use 
and carbon dioxide emissions in the United Kingdom. More energy is used in 
housing than either road transport or industry (Graph 1a), and housing 
represents a major opportunity to cut energy use and CO2 emissions. 

Much of the UK’s housing was built before the links between energy use and 
climate change were understood. Much of it was also built when there were 
very different expectations of thermal comfort. 

To put it simply, most families in 1970 lived in homes that would be cold by 
modern standards in winter – as cool as 12°C on average (see Table 6o, 
Appendix 1). There may have been ice on the insides of the windows, and 
nearly everyone accepted the need to wear thick clothes at home in winter. 

Few homes had central heating, and many families used coal for heating. 
Added to this, few families owned the household appliances everyone takes 
for granted today.  

The way energy is used in homes today is very different. Most 
homes have central heating, usually fuelled by natural gas, 
and most households have fridges, freezers and washing 
machines. Many households also own dishwashers, tumble 
dryers, PCs and games consoles.   

The Housing Energy Fact File aims to draw together most of 
the important data about energy use in homes in the UK since 
1970. As well as describing the current situation, it also shows 
changes over the last 40 years. It is intended for policy-
makers, researchers, and interested members of the public. 
(More detailed information about homes in England is 
available on DECC’s website, in the Cambridge Housing Energy 
Tool, see http://tinyurl.com/HousingFactFile.)  

The Fact File is one in a series of reports stretching back to the 
early 1970s, previously prepared for the Government by the 
Building Research Establishment.  

This report is a collaborative endeavour, prepared by Cambridge 
Architectural Research and Eclipse Research Consultants, with input from 
Loughborough University and UCL. 

A significant change in this year’s Fact File is a new chapter on Household 
Behaviour, from page 63. This examines how energy use in the home is 

The UK’s homes, and how they 
are used, has changed 
enormously since 1970. 

Graph 1a: Final energy consumption by 
sector 2012 (UK, TWh, Total 1,724 TWh) 
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View of proposed scheme and central play space Elevation study of proposed mansion 
block

Existing estate building

Camden Council took the decision to use the Passivhaus standard 
early in the project, as they aspired to provide a scheme that could 
demonstrate that it was meeting an exemplary standard. This 
meant they did not require a CHP (Combined Heat and Power) 
plant in the scheme, which would have been costly, inappropriate 
for the energy profile of the new housing scheme, and would mean 
significant amounts of heat being lost in the distribution pipework 
between the CHP and the new homes.

The scheme design is based upon a clear set of urban design 
principles, with a simple hierarchy of spaces and streets connecting 
to the surrounding area. The buildings are positioned to reinforce 
this legible street hierarchy through the site area, whilst providing 
a range of clearly differentiated building types meaning that the 
new scheme does not read as an estate. Solar orientation was also 
considered in the placement of buildings and glazing. Additionally 
the new homes will be designed to the space standards set out in 
the London Housing Design Guide, providing more spacious and 
usable homes which each have a private amenity space.

Mæ have sought to integrate the requirements set out by 
Passivhaus into the design, in order that it avoids being an ‘add on’. 
An example of this is the window design, we are using triple glazed 
windows, and as such the glazing units themselves tend to provide 
better levels of insulation than the window frames, therefore large,  
simple windows with a high glazing to frame ratio will perform 
better. Issues such as this should be integrated into the scheme 
design, in order that they read coherently with other aspects of the 
design.
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The buildings are relatively large in size and relatively simple in 
form, which means that they have a  low form factor, which is 
the buildings’ surface area to volume ratio. This means that in 
principle the buildings will conserve more heat than smaller, more 
complex ones. However, because the new buildings are multi level, 
amenity spaces need to be included for upper floor dwellings, and 
this creates potential thermal bridges which have to be minimized 
through careful detailed design.

There are both challenges and opportunities in applying the 
Passivhaus standard to a large urban regeneration project such as 
Agar Grove. It is clear that an integrated approach is relevant, in 
order that urban design considerations work with requirements set 
out by the Passivhaus standard.

In addition to meeting the Passivhaus standard, the scheme 
proposal also includes a number of other sustainable measures, 
including meeting Code For Sustainable Homes Level 4, solar hot 
water and photovoltaic panels, and ecological measures such as 
green and brown roofs, rainwater harvesting, bird boxes and bio 
swales.

“It will be impossible to meet the 2050 [climate change] objective 
without changing emissions from homes” (2)

Mæ believe that all new homes should achieve high levels of energy 
efficiency through simple and effective measures such as robust 
building fabric performance and other carefully considered 
sustainable measures, in order that they help the UK to achieve 
its CO2 reduction targets, in a robust and sensible manner, and 
progress sustainable urban development. ‘Passivhaus - is a specific 
energy performance standard that delivers very high levels of 
energy efficiency’ (3), this standard should be applied to a large 
proportion of new build schemes including those in dense, urban 
locations, which would help to reduce the environmental footprint 
of such schemes, help to tackle issues around fuel poverty, and 
provide much more comfortable living environments in our growing 
cities.

Written by James Halsall

(1)&(2) United Kingdom Housing 
Energy Fact File: https://www.gov.uk/
government/uploads/system/uploads/
attachment_data/file/345141/uk_
housing_fact_file_2013.pdf

(3) http://www.Passivhaus.org.uk
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View of proposed scheme, looking towards Lulworth tower


