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Building sustainable 
homes at speed
It is perhaps an irony that NHBC 
Foundation is launching a report 
referring to building homes at 
speed when our current annual 
housing output is at one of the 
lowest levels in recorded history.

However, recent NHBC statistics 
have shown some encouraging 
signs of growth, and with the need 
for more homes to be built, the 
house-building industry is now 
presented with the challenges 
of building quickly and building 
sustainably.

New construction systems have 
presented house builders with the 
opportunity to utilise the benefits 
of innovative construction systems, 
but have also presented difficult 
decisions as to whether these 

approaches can fulfil the objectives 
for producing durable, healthy, low-
maintenance housing.

Read more about this report on 
pages 4 and 5.
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Events round-up
NHBC Foundation exhibited at February’s Housing Expo, a 
conference for key decision makers in the housing sector, focusing 
on specification and procurement for both new and refurbished 
housing. Much interest was shown in Understanding overheating: 
where to start – an introduction for house builders and designers 
following a presentation on the subject by Richard Partington on 
the first day.

During the spring months, NHBC Foundation will be at most of 
NHBC’s Building for Tomorrow events, which inform the industry 
on topics that directly impact current and future house-building.

We will also be at Greenbuild Expo, Manchester Central, 8-9 May. 
Greenbuild Expo is the 
UK’s newest sustainable 
and refurbishment event 
for the construction 
industry. We will be on 
stand F40 and look 
forward to seeing you 
there.

Future events are 
still to be advised, 
details of which 
will appear in the 
media centre of the 
NHBC Foundation 
website as they are 
confirmed. �

Are you receiving 
the Foundation 
e-bulletin?
Our monthly e-newsletter is packed with 
information on new and forthcoming research, with 
direct links through to the publications. It also looks 
at recent posts to our blog and Twitter, keeping you 
up to date with what’s going on.

To ensure you get your copy every month, please 
register at www.nhbcfoundation.org and make sure 
you don’t check the box to opt-out. �

Notes from the 
editor

Welcome to the spring 2013 edition 
of Foundation Facts, the twice-yearly 
newsletter that gives an overview of the 

recent research and guidance from 
NHBC Foundation.

In the six months since the last 
issue, we have launched another five 

reports, the most recent of which is our milestone 
number 50, Designing homes for the 21st 
Century – lessons for low energy design. Since its 
launch in 2006, NHBC Foundation has provided 
the house-building industry with research and 
guidance on topical subjects, while also leading 
debate, reporting on key and pressing issues 
relevant to the homes of the future.

In this issue we dedicate two pages to the issue 
of building sustainable homes at speed. Through 
case studies, this new guide looks at the risks 
and rewards of a number of modern methods 
of construction, and may become particularly 
pertinent in the coming months if the recent 
positive signs of growth in the housing industry 
continue to flourish.

We also look at the reports Lessons from 
Germany’s Passivhaus experience, Overheating 
in new homes: a review of the evidence and 
Building Information Modelling – an introduction 
for house builders.

As we look further ahead, a number of research 
projects are due to be published later this year, 
but we always welcome new project proposals 
from interested organisations. For more 
information please visit the website or contact us 
by email.

The next issue of Foundation Facts 
is scheduled for October 2013, but 
in the meantime please continue to 
catch up with our latest news at www.
nhbcfoundation.org, sign up for our 
monthly e-bulletin (see opposite) and 
follow us on twitter @nhbcfoundation. 
We are always looking for constructive 
feedback on all our communications, 
so please feel free to email us at 
info@nhbcfoundation.org with your 
suggestions. �

http://www.nhbcfoundation.org
http://www.nhbcfoundation.org
mailto:info@nhbcfoundation.org
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German ultra-low energy homes  
face major issues in the UK
There are major issues to overcome if ultra-low 
energy Passivhaus homes are to take off in the 
UK. These include high compliance standards 
and the extra costs associated with building 
houses to the Passivhaus standard.

Last year, there were 165 Passivhaus buildings 
completed or under construction in the UK, but this 
is likely to treble to around 500 by the end of 2013. 
Worldwide, some 37,000 Passivhaus buildings have been 
constructed. Developed in Germany, Passivhaus sets 
very high requirements for energy efficient design and 

construction. The focus is to minimise 
the requirement for space heating 
and cooling, and hence overall 
energy consumption.

The report Lessons from 
Germany’s Passivhaus 

experience is intended to 
provide an objective overview 
of the experience gained 
to date from Passivhaus in 
Germany and elsewhere in 
Europe. 

Key findings include:

 � The Passivhaus standard is a viable means of 
delivering low carbon housing and the vast majority 
of people (92%) who live in these homes are pleased 
with them.

 � A significant factor in the uptake of Passivhaus in 
Germany has been the availability of reduced interest 
rate loans and grants. Just one such loan scheme is 
available in the UK and no capital grants are available 
for energy efficient new build projects in the UK.

 � The German population has a stronger interest in 
the environment and a general enthusiasm for higher 
specification products.

 � Passivhaus homes in the UK have to verify 
compliance with Building Regulations as well as the 
high Passivhaus standard. In Germany the Passivhaus 
certification automatically confirms compliance with 
Building Regulations.

A copy of the report is available to view and download at 
www.nhbcfoundation.org/passivhaus �

House builders are missing out on a 
money-saving opportunity
The vast majority of house builders are not 
using a cutting-edge management tool which 
could save them money, according to new 
research.

The report found that Building Information Modelling 
(BIM) offers the potential for ‘significant’ savings for 
house builders by increasing efficiency and reducing 
errors. However, nearly nine out of ten house builders 
surveyed (89%) have never heard of BIM or have no plans 
to use it.

The researchers carried out a survey of 18 major UK 
house builders who between them are responsible for 
more than half of new building plots registered in 2012. It 
found that nearly two thirds (64%) were aware of the tool, 
but could see no obvious application or benefit in using 
and a quarter (25%) had never heard of BIM. Just 11% are 
using the technology at present.

BIM is a process for managing 
the information produced 
during a construction 
project from the very 
start through to the end. 
As well as managing 
documents and data, 
BIM can produce 
images or objects in 
3D models with pin-pointed 
information such as performance data 
and materials details.

The report, Building Information Modelling – an 
introduction for house builders, found however that 
house builders will need to invest time and money to 
make the most of what BIM can offer.

A copy of the research review is available to view and 
download at www.nhbcfoundation.org/bim �

Lessons from Germany’s 

Passivhaus experience

Housing research in partnership with BRE Trust

Informing the debate
47

Building Information 
ModellingAn introduction for house builders

Housing research in partnership with BRE Trust

Informing the debate

49

http://www.nhbcfoundation.org/passivhaus
http://www.nhbcfoundation.org/bim
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Building sustainable homes at speed
Even with the current annual housing output at one of its lowest levels in recorded history, 
it is an important time to consider the building of sustainable homes at speed. There is a 
growing need for more homes to be built but, at the same time, pressure to build homes 
that are more sustainable means there are a number of potential issues the industry needs 
to consider. 

Increasingly, new construction techniques have allowed the 
house-building industry to combine the benefits of building 
both quickly and sustainably, however house builders 
are still faced with the judgement about whether such 
systems can deliver their objectives to the same standard. 
Building sustainable homes at speed: risks and rewards, 
provides guidance on this for contractors, design teams 
and clients interested in innovative and sustainable forms 
of construction.

The challenge

The speed at which homes can be built may be a factor in 
both private and public sector developments, whether due 
to site or cost constraints. This is not a new phenomenon 
but may be about to grow in significance; particularly as the 
pressure on housing supply begins to increase – in those 
circumstances production will need to be swift.

Helpfully, today’s Modern Methods of Construction (MMC) 
systems have been developed to meet specific needs – 
such as improved environmental performance – but a major 
feature of the systems is that they also enable speedier 
construction. MMC is not flawless though and cases of 
systemic failure have generated criticism in the past.

Therefore clients, design teams and contractors must 
balance the potential risks – from construction site fire 
safety to Building Regulations compliance – of such 
systems with their benefits eg increased thermal or acoustic 
performance, or reduced community impact. Doing so 
effectively will help teams ensure they present durable, 

low-maintenance solutions which will provide a healthy 
internal environment for occupants over the lifetime of the 
building.

Recommendations

The review advises that much can be gained from the 
sharing of best practice learned over many years of 
building faster and using MMC, both within and among 
project teams. It is critical that at all stages of the 
construction, all parties employed in the project are fully 
integrated and the appropriate skill needs are met.

In particular, thorough planning is important from the 
outset, in order to take due account of potential long-term 
risks and maintenance issues. All component interfaces 
must be considered carefully at design stage to ensure 
robust solutions are devised and incorporated into the 
design. Finally, there must be a full review of the whole plan 
before pressing ‘GO’.

A copy of the research review is available to view 
and download at www.nhbcfoundation.org/
buildinghomesatspeed �

Building sustainable  

homes at speed
Risks and rewards

Housing research in partnership with BRE Trust

Research Review

48

http://www.nhbcfoundation.org/buildinghomesatspeed
http://www.nhbcfoundation.org/buildinghomesatspeed
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Case studies
In Building sustainable homes at speed we analyse a range of case studies using MMC. 
The review considers some of the key rewards and risks of building homes quickly and 
sustainably, from the design phase, through procurement and into construction.

CASPAR II

The CASPAR II project in Leeds, for example, was 
an attempt to develop an apartment block for the 
private rented sector which could be available for 
below market rent and still make an attractive 
return on investment without any subsidy. It was 
based on volumetric and panelised construction, 
which was intended to achieve greater 
efficiencies. While the project received critical 
acclaim and positive feedback from residents, 
defects emerged – including concerns about 
structural stability – which led to a series of 
investigations into the construction of the 
building. Ultimately it was felt that the time 
pressures under which the scheme was 
developed, may have contributed to its problems.

Castlefields Estate Regeneration Project

A further example is the Castlefields Estate Regeneration 
Project in Runcorn which is a development that uses 
timber frame construction. This long-term, multi-phase 
project was not without issue; one of which was that, due 
to its scale and size, the project needed to accommodate 
ongoing adaptation and design changes, yet an adaptable 
building system was not easy to find for a reasonable 
price in the market. However, over the lifetime of the 
project many issues were overcome and the various phases 
of construction showed an increasingly sophisticated 
approach to closed panel timber frame construction. This 
was in part due to effective long-term relationships and 
collaborative working between contractor, client and design 
team, which enabled the transfer of lessons learned from 
one phase of construction to the next. As a result, the last 
phase was largely defect free.

CASPAR II shortly after completion

Waterbridge Mews, the first phase of the Castlefields 

Estate Regeneration Project to trial the closed panel 

timber frame system

Robust, permanent staircases 
were installed in place of 
temporary access to speed up 
construction
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Designing homes for the 21st Century
The house-building industry in the UK is going through 
unprecedented change with new homes containing more 
technology than ever before. Within the next 10 to 15 
years, ‘nearly zero energy’ homes will be commonplace 
rather than just a one-off.

The quality, suitability, comfort and effectiveness of new 
homes remains paramount to designers and developers 
across the house-building industry.

But this presents a challenge and there are some 
concerns that new homes built today could be difficult 
to maintain and operate. In the drive to conserve energy, 
technology fitted may not deliver to its full potential and 
we may be inadvertently inviting other problems such as 
overheating and poor indoor air quality.

Without proposing a model for what a 21st Century 
home might actually look like, Designing homes for the 
21st Century – lessons for low energy design looks at 
how to improve processes and decisions to achieve cost-
effective, robust and functional low energy design.

The aim of the guide is to promote a better 
understanding of the ‘whole’ without getting drawn into 
the detail of technological solutions or regulations. It 
proposes a model for planning new homes (see below) 
that splits into four stages: evaluation, best practice, 
integration and optimisation.

The guide advocates a ‘fabric first’ approach making sure 
that insulation, airtightness and ventilation are designed 
to give the best practical performance before low carbon 
technologies are applied. It shows that the passive 
aspects of the home (the fabric of the external walls, the 
insulation and immovable parts) and the active systems 
(the heating and ventilation) are highly dependent on 
each other.

House-builders and designers need to give early thought 
to how low carbon technologies and services and 
are compatible with the fabric if they are to produce 
successful low carbon homes of the future.

The guide looks at the dependencies between the 
passive aspects of the home (the fabric of the external 
walls, the insulation and immovable parts) and the active 
systems (the heating and ventilation), encouraging 
designers to understand that these two aspects have 
to be planned for concurrently and the effectiveness of 
each is highly dependent on the other.

The aim of the guide is to promote a better 
understanding of designing the whole house without 
getting drawn into the detail of technological solutions, 
providing guidance and preparation for the low carbon 
homes of the future.

A copy of the guide is available to view and download at 
www.nhbcfoundation.org/21stCenturyhomes �

Latest research from NHBC Foundation

Ventilation

Integration

Evaluation

Controls/
Systems

Fabric

Passive 
measures

Form + 
function

Overheating

Legislation

Planning

Site

Orientation

Home Type

Brief Design 
direction

Reduce 
demand

Minimum 
demand

evaluation best practice integration optimisation

Low and 
zero carbon 
technologies

Key points to consider:

�� Design homes around a logical services strategy.

�� Make homes more adaptable to climate change, especially 

high temperatures and the likelihood of flooding.

�� Ensure homes work efficiently with passive and active devices 

to create an integrated system.

�� Give consideration to the interaction of components such as 

services, structure and fabric and finishes.

�� Help occupiers to understand how their home is intended to 

run and get the best performance out of them.

�� Make controls, switches and displays simple and intuitive.

�� Design services appropriate to the predicted load and fabric 

performance.

�� Optimise expensive low and zero carbon technologies once 

demand is reduced.

�� Consider insulation, airtightness, ventilation and acoustics 

simultaneously as each interacts with each other.

�� Take account of overheating, daylight, security and ventilation 

when designing and positioning windows.

http://www.nhbcfoundation.org/21stCenturyhomes
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Designing out overheating from new homes
At present there is no rigorous 
definition of what constitutes 
overheating in dwellings. However, 
there is evidence that temperatures 
currently being reached in some 
existing homes are potentially harmful 
to occupant health and well being. As 
we progress towards the zero carbon 
homes standard, with homes built to 
higher levels of air tightness, the need 
to understand and carefully manage 
this risk is growing.

Overheating is caused when homes 
struggle to expel heat, often built up 
as the result of a mixture of normal 
occupant activities, and high external 
temperatures. However, building 
design and the drive for ever greater 
energy efficiency over recent years has 
also increased the risk, with a growing 
number of new homes now being 
built to much higher specifications for 
insulation and airtightness.

Previous assessments and existing 
research into overheating in dwellings 
have tended to make the assumption 
that window opening is enough to 
counter this build up in heat. The 
Government’s Standard Assessment 
Procedure (SAP) – applied uniformly 
across the housing stock and 
throughout the UK – also makes 
equally simplistic assumptions about 

ventilation. Unfortunately, in practice, 
this is not the case as, for example, 
window opening is simply not an 
available option to homeowners in 
some urban locations due to security 
and noise concerns.

Ahead of this year’s warmer summer 
months the second report on the 
subject of overheating has been 
published, Overheating in new 
homes: a review of the evidence. In 
this review we build on the current 
guidance provided to house builders 
and designers and also consider the 
issue from the perspective of impact 
and health issues.

At present, reported cases of 
overheating in existing dwellings are 
still relatively low when considered 
in the context of the size of the UK 
housing stock. Yet, with predicted 
increases in climate change and the 
zero carbon new homes agenda 
driving further improvements to 
insulation and airtightness, it 
would appear that overheating 
is set to become an 
increasingly significant issue 
that cannot be ignored.

From a health perspective, 
the medical evidence finds 
that vulnerable groups 

such as the elderly may be particularly 
at risk, and although the health effects 
of exposure to heat can start off mild, 
if left untreated symptoms have the 
potential to develop quickly into severe, 
often fatal heat-related illnesses.

While a reasonable body of research 
exists on outdoor heat and its effect 
on human beings, there is still little 
data on the way in which dwellings 
modify body temperatures. Clear 
national thresholds need to be 
identified alongside a universal 
definition of overheating to ensure 
planners, designers and builders 
are able to tackle this growing risk 
while striving to deliver more energy 
efficient new homes.

A copy of the research review is 
available to view and download 
at www.nhbcfoundation.org/
overheatinginnewhomes �

Latest research from NHBC Foundation

Large glazed areas increase solar heat gain

Rooms in 
roof are at 
particular risk 
of overheating

http://www.nhbcfoundation.org/overheatinginnewhomes
http://www.nhbcfoundation.org/overheatinginnewhomes
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Energy e�cient fixed appliances and building 
control systems

Housing research in partnership with BRE Trust

Primary Research

43

The use of recycled and 
secondary materials in residential construction

Housing research in partnership with BRE Trust

Guide

45

The use of recycled and secondary materials in 

residential constructionThe use of recycled and secondary materials as aggregates in construction for 

applications such as pipe bedding and concreting aggregate (as well as in the more 

`traditional’ uses as `hardcore’, fill and road materials) is increasing. 

The sustainability benefits of correctly using recycled and secondary construction 

materials supports the Government’s sustainability agenda and gives developers 

credits for use of recycled content in construction projects. Conversely their incorrect 

use can lead to unsatisfactory performance and the need for costly remedial works.

This clear, detailed and practical guide describes how to source, correctly specify and 

use secondary and recycled materials in residential construction (illustrated by case 

studies and examples). It also provides key information on how to avoid incorrect use 

(and consequent unsatisfactory performance) of recycled and secondary materials.

The NHBC Foundation has been established by NHBC in partnership with the 

BRE Trust. It facilitates research and development, technology and knowledge 

sharing, and the capture of industry best practice. The NHBC Foundation promotes 

best practice to help builders, developers and the industry as it responds to the 

UK’s wider housing needs. The NHBC Foundation carries out practical, high quality 

research where it is needed most, particularly in areas such as building standards and 

processes. It also supports house builders in developing strong relationships with their 

customers.

© NHBC Foundation. August 2012
Published by IHS BRE Press on behalf of the NHBC Foundation

ISBN 978-1-84806-288-7

Housing research in partnership with BRE Trust
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Overheating in new homes
A review of the evidence

Housing research in partnership with BRE Trust

Research Review

46

Overheating in new homesThere is increasing evidence that new and refurbished properties are at risk of 

overheating, especially small dwellings and flats and predominantly single-sided 

properties where cross ventilation is not possible. However, there is also evidence 

that prototype houses built to zero carbon standards are suffering from overheating, 

which indicates that overheating may also become an issue where cross ventilation is 

not achievable in lightweight, airtight houses with little or no solar shading.

This report reviews evidence of overheating in dwellings, its causes and the 

consequences of overheating for the health of occupants. A number of recent 

BRE investigations into overheating in dwellings are presented and analysed as 

case studies. The report also discusses what parameters might be used in the 

definition of overheating, including possible threshold temperature levels, and gives 

guidance on reducing overheating. It concludes that there is an urgent need to 

develop a universally accepted definition of overheating in dwellings, and that the 

development of robust national thresholds for use by planners, designers, builders 

and authorities is vital for dealing with overheating.

The NHBC Foundation has been established by NHBC in partnership with the 

BRE Trust. It facilitates research and development, technology and knowledge 

sharing, and the capture of industry best practice. The NHBC Foundation promotes 

best practice to help builders, developers and the industry as it responds to the 

UK’s wider housing needs. The NHBC Foundation carries out practical, high quality 

research where it is needed most, particularly in areas such as building standards and 

processes. It also supports house builders in developing strong relationships with their 

customers.

© NHBC Foundation. November 2012

Published by IHS BRE Press on behalf of the NHBC Foundation

ISBN 978-1-84806-306-8

Housing research in partnership with BRE Trust
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Lessons from Germany’s 
Passivhaus experience

Housing research in partnership with BRE Trust

Informing the debate
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Lessons from Germany’s Passivhaus experience

The Passivhaus movement in the UK is in its infancy, and while it has many enthusiastic 

advocates, others question its viability as a standard for volume house building. 

Worldwide, since the standard emerged from Germany in the late 1980s, some 37,000 

Passivhaus buildings have been constructed. 
This report examines the political, economic and social drivers, as well as the general 

attitudes, that have helped or hindered the uptake of Passivhaus in its birthplace. The 

German context is compared with that of the UK, and the relevance of Germany’s 

experience to the UK is discussed. 

The NHBC Foundation has been established by NHBC in partnership with the 

BRE Trust. It facilitates research and development, technology and knowledge 

sharing, and the capture of industry best practice. The NHBC Foundation promotes 

best practice to help builders, developers and the industry as it responds to the 

UK’s wider housing needs. The NHBC Foundation carries out practical, high quality 

research where it is needed most, particularly in areas such as building standards and 

processes. It also supports house builders in developing strong relationships with their 

customers.

© NHBC Foundation. December 2012

Published by IHS BRE Press on behalf of the NHBC Foundation

ISBN 978-1-84806-287-0

Housing research in partnership with BRE Trust
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Building sustainable homes at speed  

– Risks and rewardsNew construction techniques have presented the house-building industry with the 

opportunity to combine the benefits of building quickly and building sustainably 

to meet the requirements of the higher Levels of the Code for Sustainable Homes. 

House builders considering using innovative systems are faced with difficult 

judgements about whether these approaches can fulfil their objectives and produce 

durable, healthy, low-maintenance housing. 
This research review gives a series of case studies of selected sustainable housing 

developments which had the potential to achieve significant gains in construction 

speed by using innovative approaches. It summarises the risks that house builders, 

registered providers, manufacturers and design teams should be aware of when 

considering how to build sustainable homes quickly, highlights the risks that are 

of most concern and suggests how the most significant risks can be avoided or 

mitigated.

The NHBC Foundation has been established by NHBC in partnership with the 

BRE Trust. It facilitates research and development, technology and knowledge 

sharing, and the capture of industry best practice. The NHBC Foundation promotes 

best practice to help builders, developers and the industry as it responds to the 

UK’s wider housing needs. The NHBC Foundation carries out practical, high quality 

research where it is needed most, particularly in areas such as building standards and 

processes. It also supports house builders in developing strong relationships with their 

customers.

© NHBC Foundation. February 2013

Published by IHS BRE Press on behalf of the NHBC Foundation

ISBN 978-1-84806-286-3

Housing research in partnership with BRE Trust
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Building Information Modelling  
– An introduction for house builders

In its drive to improve efficiency in construction procurement, the UK Government has 

mandated the use of Building Information Modelling (BIM) on its projects by 2016.  

The expectation is that the private sector will follow, and indeed BIM is already being 

used on an increasing number of projects across all market sectors and of varying size 

and complexity.
This report explains what BIM is, and outlines the Government’s requirements.  It 

assesses the house-building industry’s current engagement of BIM, and looks at 

ways in which it might make the most of the opportunities BIM presents.  Once the 

house-building industry understands the concepts of the BIM process its participants 

can make an informed decision on how it can be adopted to best suit their working 

practices.  This brief publication aims to assist in that. 

The NHBC Foundation has been established by NHBC in partnership with the 

BRE Trust. It facilitates research and development, technology and knowledge 

sharing, and the capture of industry best practice. The NHBC Foundation promotes 

best practice to help builders, developers and the industry as it responds to the 

UK’s wider housing needs. The NHBC Foundation carries out practical, high quality 

research where it is needed most, particularly in areas such as building standards and 

processes. It also supports house builders in developing strong relationships with their 

customers.

© NHBC Foundation. February 2013

Published by BSRIA on behalf of the NHBC Foundation

ISBN 978-1-84806-318-1

Housing research in partnership with BRE Trust
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Building Information Modelling
An introduction for house builders

Housing research in partnership with BRE Trust

Informing the debate
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 Follow us on Twitter @nhbcfoundation

Research projects being 
published soon
The following research projects are ongoing and due to be published in the 
forthcoming months (please note these are working titles and may change 
prior to publication):

�� Fires in cavities of residential buildings

�� Impact of airtightness on indoor air quality

�� Survey of low and zero carbon technologies in new housing, phase 2

�� Review of methodologies required for the building co-heating test

�� Cellulose based building materials – use, performance and potential risk

�� Socio-technical analysis of microgeneration technologies in UK and France

For more information on research underway and due for publication, please 
visit www.nhbcfoundation.org/researchinprogress 

Printed copies of  
NHBC Foundation reports
Would you like to receive copies of reports in a printed rather than a 
digital format?

Copies are available on request by email to info@nhbcfoundation.org 
for both one-off copies or to be added to the general mailing list for 
all publications, including Foundation Facts.

Mailings are usually distributed two to three times a year and will include 
copies of the most recently published reports. 

Understanding overheating –  
where to start:An introduction for house builders and designers

Guide

44
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