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Foreword by the Minister for Housing and Planning

Tackling the threat of climate change is critical for countries 
right around the world. Our industries, our economies and our 
societies will all need to change and adapt, reducing carbon 
emissions and stabilising greenhouse gases. 

The UK is a genuine world leader in this area. We are the first 
country in the world to set a legally binding target, aiming to 
reduce greenhouse gas emissions by 80 per cent by 2050. 
Like other countries in the EU, we will also soon be setting 
challenging targets for renewable energy too.

But targets alone are not enough. Without concerted action, without real change in the 
ways in which we live and work, we won’t achieve our goals.

In particular, we need a revolution in the ways in which we plan, design and construct 
our buildings. They currently account for nearly half of all our carbon emissions. If we 
could improve construction methods, the ways in which we heat, light and power our 
homes, then we would make huge strides towards our overall ambitions. 

That’s why, just over a year ago, we committed to building all new homes to the zero 
carbon standard. And it has been very positive to see the industry respond. Some zero 
carbon homes have already been built, pioneering new technologies and techniques 
which will become standard practice in the future. 

Today, the house building industry is facing very difficult conditions. And we are doing 
everything possible to help it weather the storm; for example, by working to restore 
liquidity in the housing market, buying up unsold stock for social housing, and bringing 
forward investment. 

Yet it is critical that we don’t lose sight of our longer term responsibilities. A failure to 
invest in reducing climate change now would be disastrous for future generations. 

That is why we are launching this consultation; to determine the next steps with our 
partners in industry. Zero carbon housing is an extremely demanding goal, and it is 
essential that all house builders are involved in the discussions. In particular, house 
builders have told us that they need greater clarity on the details: what is meant by zero 
carbon and how it can be achieved in practice. Without compromising on the ultimate 
goal, we need to give house builders as much flexibility as possible on how we work 
towards it. Through this consultation, we will give the industry more certainty about 
what they need to do, encouraging them to continue with innovative practices and look 
for new opportunities. I look forward to a productive debate.

The Rt Hon Margaret Beckett MP

Foreword
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Definition of Zero Carbon Homes and Non-domestic Buildings: Consultation 

Topic of this consultation: This consultation relates to the definition of zero 
carbon homes that will apply for new homes built 
from 2016 (see section 1 for a brief overview of the 
proposals). It also seeks views on Government’s 
ambition that new non-domestic buildings should be 
zero carbon from 2019 (see section 8).

Scope of this 
consultation:

Government announced in Building A Greener Future: 
Policy Statement (July 2007) that new homes will be 
zero carbon from 2016 but acknowledged that the 
high-level definition set out in the policy statement 
might not apply in all situations and undertook to 
consult on the further detail at a later stage. This 
consultation takes forward that commitment by 
seeking views on a proposed definition which is 
intended to apply to all new homes. 

Government announced in Budget 2008 its ambition 
that new non-domestic buildings should be zero 
carbon from 2019 (with earlier targets for schools and 
other public buildings). This consultation seeks views 
on issues that will inform a detailed consultation next 
year on how to achieve that ambition and trajectory for 
doing so.

Geographical scope: The proposals in this document would, if taken forward 
today, apply to England and (to the extent that they 
are taken forward via Building Regulations) Wales. 
However, the UK Government is currently considering 
transferring responsibility for Building Regulations to 
Wales, in which case the proposals will only apply in 
England.

Impact Assessment: A consultation stage Impact Assessment on  
zero carbon homes is being published alongside this 
consultation and can be found at  
www.communities.gov.uk/planningandbuilding/
theenvironment/zerocarbonhomes/

Summary of Consultation
Scope of the consultation
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Summary of Consultation

Basic Information

To: This consultation is aimed at:
•	 property	developers	and	builders
•	 landowners
•	 manufacturers	and	suppliers	of	construction	materials
•	 	manufacturers	and	suppliers	of	household	energy	using	

fittings and appliances
•	 building	and	development	professionals
•	 local	Planning	Authorities
•	 building	Control	Bodies
•	 energy	service	companies	and	energy	suppliers	and
•	 environmental	organisations.

Body/bodies responsible 
for the consultation:

Department for Communities and Local Government 
(Sustainable Buildings and Climate Change Directorate).

Duration: Consultation published 17 December 2008 and ends 
18 March 2009.

Enquiries: Mary Edmead
Tel: 020-7944-8969
Email: mary.edmead@communities.gsi.gov.uk

How to respond: Responses can be submitted by email to:
buildgreen@communities.gsi.gov.uk

Alternatively, hard copy responses should be sent to:
Mary Edmead
Climate Change & Sustainable Development Team
Department for Communities and Local 
Government
4th Floor, Eland House, Bressenden Place
London
SW1E 5DU

Additional ways to 
become involved:

The Department intends to work with the Zero Carbon 
Hub (www.zerocarbonhub.org/) to organise a number 
of stakeholder events during the consultation period. 
If you would like to be involved in such events, contact 
info@zerocarbonhub.org or telephone 0845-8887620. 

After the consultation: A summary of responses to the consultation will 
be published on the Department’s website within 
three months of the closing date for consultation, ie 
by 18 June 2009. Information on the Department’s 
consultations is available from:

www.communities.gov.uk/corporate/publications/
consultations/

Following its consideration of responses, the 
Government will issue a further policy statement on 
zero carbon homes in summer 2009. The Government 
will be consulting in 2009 on how to achieve our zero 
carbon ambition for new non-domestic buildings and 
the trajectory for doing so.
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Definition of Zero Carbon Homes and Non-domestic Buildings: Consultation 

Background

Compliance with the 
Code of Practice on 
Consultation:

This consultation complies with HM Government’s 
Code of Practice on Consultation.

Getting to this stage: Carbon emissions from new homes and buildings 
are currently regulated by the Building Regulations. 
In December 2006, the Department consulted 
on proposals to make progressive changes to the 
energy efficiency and carbon requirements of 
building regulations, in 2010, 2013 and 2016, so that 
new homes would be zero carbon from 2016. The 
Government’s statement confirming that policy was 
issued in Building A Greener Future: Policy Statement 
in July 2007. Budget 2008 announced Government’s 
ambition that all new non-domestic buildings should be 
zero carbon from 2019.

Previous engagement: Since publication of Building A Greener Future: Policy 
Statement last year, Government has worked with key 
stakeholders via the 2016 Task Force (co-chaired by the 
Minister for Housing and Planning and the Executive 
Chairman of the Home Builders Federation) which 
was formed to oversee the zero carbon homes policy. 
Expert stakeholders have provided advice to the 2016 
Task Force on the definition of zero carbon via the UK 
Green Building Council’s Zero Carbon Definition Task 
Group. Stakeholder views have also been sought via 
the Zero Carbon Hub, an industry-led body supported 
with funding from the Department, and the Building 
Regulations Advisory Committee. 

The proposals in this consultation relating to non-
domestic buildings have been developed with input 
from the members of the UK Green Buildings Council 
and a range of industry stakeholders.
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Section 1

Introduction

1.1 Climate change is the greatest long-term challenge facing the world. Scientific 
evidence demonstrates the seriousness and urgency of this issue and has 
moved the debate conclusively from whether or not it is happening to what 
we need to do about it.

1.2 In the UK we are responding strongly. We have put in place legislation which 
will require an 80 per cent reduction in greenhouse gas emissions, relative to 
1990 levels, by 2050, with legally binding five year carbon budgets governing 
the trajectory to our 2050 target. Following advice from the Climate Change 
Committee, the first set of carbon budgets, covering the five year periods 
2008-12, 2013-17 and 2018-22 will be published in spring 2009.

1.3 Delivering reductions on this scale will require every part of the economy 
to play its role. We will need to increase the efficiency with which energy is 
used in our economy – by industry, commerce, the public sector and individual 
households – and to de-carbonise the supply of that energy.

1.4 Today almost half of the UK’s carbon emissions come from the use of 
buildings (27 per cent from homes and a further 17 per cent from non-
domestic buildings). Responsible government means ensuring that, as we 
add to the overall stock of buildings, we do not add to the overall scale of the 
climate change problem. We have to think, ahead of time, about what we 
want our buildings to be like, how we want them to be used, and how we can 
mitigate the impact that they are likely to have, not just today, but over their 
lifetime.

1.5 At the same time, we need to build more new homes to meet the needs 
of our growing number of households. Government’s annual household 
growth projections indicate an average household formation of 223,000 new 
households per year to 20261. So we need to build a large number of homes, 
compared to the levels witnessed over recent decades, but we need to 
minimise the impact of those homes on carbon emissions.

1.6 That is why, in December 2006, the Government launched its Building A 
Greener Future consultation2, proposing a trajectory for all new homes to 
be zero carbon within ten years. That consultation was issued alongside the 

1 www.communities.gov.uk/documents/housing/pdf/523984.pdf

2 www.communities.gov.uk/archived/publications/planningandbuilding/buildinggreener

Introduction
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Code for Sustainable Homes3, which provides a set of voluntary (in the case 
of private sector homes) energy, carbon and other sustainability standards for 
new homes, and the draft Planning Policy Statement: Planning and Climate 
Change4 which sets out the role of planning in supporting low and zero carbon 
development.

1.7 Following the consultation, Government’s July 2007 Building A Greener  
Future – Policy Statement5 announced that all new homes will be zero carbon 
from 2016. That document set out what zero carbon means for homes (see 
Box 1) but recognised that some types of development would find it hard to 
achieve through onsite energy infrastructure alone and that we would need to 
return to the issue of how to achieve zero carbon homes in due course. 

Box 1: What does a zero carbon home mean?

  Building A Greener Future (July 2007) set out that all new homes are to be 
built from 2016 in such a way that, after taking account of:

	 	 •	 emissions	from	space	heating,	ventilation,	hot	water	and	fixed	lighting

	 	 •	 expected	energy	use	from	appliances

	 	 •	 	exports	and	imports	of	energy	from	the	development	(and	directly	
connected energy installations) to and from centralised energy networks,

  the building will have net zero carbon emissions over the course of a year.

  The present consultation retains the approach of looking at net emissions 
(including from appliances) over the course of a year. It proposes that, to 
meet the zero carbon homes standard, homes should:

	 	 •	 be	built	with	high	levels	of	energy	efficiency

	 	 •	 	achieve	at	least	a	minimum	level	of	carbon	reductions	through	a	
combination of energy efficiency, onsite energy supply and/or (where 
relevant) directly connected low carbon or renewable heat; and

	 	 •	 	choose	from	a	range	of	(mainly	offsite)	solutions	for	tackling	the	
remaining emissions.

1.8 Government has subsequently received clear signals from industry, notably in 
the Callcutt Review of Housebuilding Delivery6, that early clarity is needed on 
these issues. Budget 2008 therefore committed to a further consultation so as 
to achieve clarity on the definition by the end of 20087.

1.9 Budget 2008 announced Government’s ambition that all new non-domestic 
buildings should be zero carbon from 2019.

3 www.communities.gov.uk/publications/planningandbuilding/proposalsintroduce

4 www.communities.gov.uk/archived/publications/planningandbuilding/consultationplanningpolicy

5 www.communities.gov.uk/publications/planningandbuilding/building-a-greener

6 www.callcuttreview.co.uk/default.jsp

7 www.hm-treasury.gov.uk/d/bud08_chapter6.pdf
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1.10 This consultation therefore does two things. First, in sections 4 to 7, it 
proposes an approach to zero carbon homes that will:

l achieve large reductions in carbon emissions from all new homes 
compared to current Building Regulations; and

l	 allow a range of solutions for dealing with the remaining carbon emissions 
that will be workable for the full range of housing developments that will 
be needed to meet our housing targets.

1.11 Second, in section 8, this consultation sets out progress on the Government’s 
thinking in relation to zero carbon non-domestic buildings and sets out the 
principles that will govern its approach. 

1.12 On homes, we have concluded, subject to this consultation, that high levels 
of energy efficiency should be required; that minimum standards for carbon 
emissions from the home (taking account of energy imported from the 
centralised energy systems, directly connected heat networks and onsite 
energy generation) should be improved relative to current regulations; and 
that a further menu of (mainly offsite) allowable solutions should be available 
to enable all new homes to reach the zero carbon standard. The detailed 
implications for Building Regulations will be dealt with in further consultations 
between now and 2016.

1.13 On non-domestic buildings, our conclusion, subject to views from this 
consultation, is that a similar approach would make sense. But there are 
different patterns of energy use between domestic and non-domestic 
buildings, and between different types of non-domestic building that mean 
that the details need to be carefully considered to achieve a policy that is 
ambitious but achievable. These questions, including the trajectory towards 
zero carbon, will be subject to further consultation next year.

Related policies

1.14 There are a number of other, closely related areas of policy, including the 
Stamp Duty Land Tax exemption for zero carbon homes8, the criteria for 
meeting the energy components of the Code for Sustainable Homes9, the 
details of the amendments to be made to the energy efficiency and carbon 
requirements of the Building Regulations in 2010 and 201310, the requirements 
for eco-towns to be zero carbon11 and the timetable for Government-funded 
social housing to be zero carbon. This consultation does not set out to 
address those issues, which will be subject to separate processes of policy 
development and consultation where necessary. Those consultations will take 
into account, where relevant, the lessons learnt to date in the development of 
this policy.

8 www.hm-treasury.gov.uk/d/bud08_chapter6.pdf

9 www.communities.gov.uk/publications/planningandbuilding/codeguide

10 www.communities.gov.uk/publications/planningandbuilding/energyefficiencynewdwellings

11 www.communities.gov.uk/publications/housing/ecotownsprospectus

Introduction
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1.15 Similarly, this consultation does not set out to address the issue of ‘embodied 
energy’ expended in the construction of the home, the manufacture and 
transportation of the materials used and the demolition and recycling of 
materials. The EU is currently exploring new harmonised standards in this area 
and as a result the Government is not seeking to develop national standards in 
this area while that work is under way.

1.16 In addition, this consultation does not focus on transport emissions associated 
with new development. Depending on its size, location and purpose, new 
development will have wider environmental impacts through the transport 
activity it generates. Such impacts are addressed through other policies, such 
as spatial planning. The Planning Policy Statement on climate change expects 
planning authorities to prepare spatial strategies which deliver patterns of 
urban growth and sustainable rural developments that help secure the fullest 
possible use of sustainable transport and which, overall, reduce the need to 
travel, especially by car. So, when considering the environmental performance 
of new developments, including transport impacts, planning authorities will 
expect these developments to create and secure opportunities for sustainable 
transport in line with our planning policies on transport and climate change.

1.17 More broadly, Government recognises that the large majority of emissions 
from buildings in 2050 will be from buildings that have already been 
built. Those buildings are, on average, less energy efficient than buildings 
constructed to today’s Building Regulations. Government is committed also to 
addressing those emissions, and will consult on how to do so separately. 

Acknowledgements 

1.18 Crafting an ambitious but workable definition of zero carbon homes is a 
complex area. In order to help tackle some of the technical issues, the UK 
Green Building Council (UK GBC) formed a Zero Carbon Task Group with 
a remit to prepare a report on the definition12. Communities and Local 
Government (the Department) is grateful to UK GBC and to members of the 
Zero Carbon Task Group for their important work in this area.

1.19 The thinking in this document relating to new non-domestic buildings has 
been developed with input from the members of the UK Green Buildings 
Council and a range of industry stakeholders. The Department is grateful to 
these stakeholders and will continue to work with them in bringing forward 
further proposals on non-domestic buildings.

12 The Definition of Zero Carbon - UK Green Building Council Zero Carbon Task Group Report, May 2008 -  
www.ukgbc.org/site/resources/show
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Applicability

1.20 The proposals contained in this document would, if implemented now, be 
applicable to England and Wales.

1.21 However, at the request of Welsh Ministers the UK Government is 
currently considering the possibility of transferring responsibility for Building 
Regulations to Wales. Should a transfer of responsibility take place prior to the 
implementation of changes proposed in this document, the Welsh Assembly 
Government will have regard to this consultation, the responses received (and 
in particular those received from Welsh respondents) and the conclusions 
reached in bringing forward any proposals for change in Wales.

1.22 In Wales, the Assembly Government has a stated aspiration of achieving a 
step change in energy performance, initially in respect of new housing, by 
2011. It has established a programme of progressively raising standards for 
new construction it supports. The Assembly Government supports a single 
definition of zero carbon and will have regard to the conclusions that follow this 
consultation in developing its proposals for Wales including, if responsibility 
transfers, future Building Regulations for Wales.

1.23 Activity in relation to the consultation and performance, of new homes and 
buildings, be it on an England, Wales, or England and Wales basis, takes place 
against a backdrop of national energy policy for which the UK Government 
is responsible. Any future changes to Building Regulations in Wales would 
necessarily be conditioned by that policy, the energy regulatory and financial 
frameworks that prevail and the direction that national policy development is 
taking. 

1.24 The devolved administrations in Scotland and Northern Ireland are developing 
separate proposals on energy and carbon standards for new buildings – see 
paragraph 2.14.

How to respond

1.25 Questions on which we are seeking input are raised throughout this 
document and a response proforma listing the questions is set out in Annex B. 
Responses to this consultation must be received by 18 March 2009.

1.26 Responses can be submitted by email, letter or fax to:
 Mary Edmead
 Climate Change & Sustainable Development Team
 Department for Communities and Local Government
 4th Floor
 Eland House
 Bressenden Place
 London
 SW1E 5DU
 email: buildgreen@communities.gsi.gov.uk

1.27 When responding, please state whether you are responding as an individual 
or representing the views of an organisation. If responding on behalf of an 
organisation, please make it clear who the organisation represents and, where 
applicable, how the views of the members were assembled.

1.28 A summary of responses to this consultation will be published by 18 June 
2009 at www.communities.gov.uk. Paper copies will be available on request. 
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Additional copies

1.29 You may make copies of this document without seeking permission. Further 
printed copies of the consultation document can be obtained from the contact 
details above.

1.30 An electronic version can be found on the Department’s website at 
www.communities.gov.uk/planningandbuilding/theenvironment/
zerocarbonhomes/

Confidentiality & Data Protection

1.31 Information provided in response to this consultation, including personal 
information, may be published or disclosed in accordance with the access to 
information regimes (these are primarily the Freedom of Information Act 2000 
(FOIA), the Data Protection Act 1998 (DPA) and the Environmental Information 
Regulations 2004). 

1.32 If you want the information that you provide to be treated as confidential, 
please be aware that, under the FOIA, there is a statutory Code of Practice 
with which public authorities must comply and which deals, amongst other 
things, with obligations of confidence. In view of this it would be helpful if 
you could explain to us why you regard the information you have provided 
as confidential. If we receive a request for disclosure of the information we 
will take full account of your explanation, but we cannot give an assurance 
that confidentiality can be maintained in all circumstances. An automatic 
confidentiality disclaimer generated by your IT system will not, of itself, be 
regarded as binding on the Department.

1.33 The Department will process your personal data in accordance with the DPA 
and, in the majority of circumstances, this will mean that your personal data 
will not be disclosed to third parties.

Help with queries

1.34 Questions about the policy issues raised in the document can be addressed to 
Mark Davis at the address on page 12. The Government has adopted a code of 
practice on public consultations. This consultation aims to follow the criteria set 
out in that code of practice. See Annex C for a copy of the Consultation Criteria.



Policy Context

15

logos.indd   1 5/12/08   12:45:58

Section 2

Policy Context

2.1 The definition of zero carbon homes needs to be consistent with the 
objectives of the policy and with other areas of Government policy. This 
section sets out the objectives of the policy and identifies relevant policy 
developments since the publication of Building A Greener Future. The 
principles which need to underpin the policy are then presented in section 3 
before we turn to the details of the policy in sections 4 to 9.

Objectives of the policy

2.2 Carbon emissions. The primary objective of the zero carbon homes policy 
is to reduce carbon emissions from homes so as to help meet our long-term 
emission reduction targets. 

2.3 It has been estimated that approximately 30 per cent of our 2050 housing 
stock has yet to be built. If an additional 8 million homes were built to current 
Building Regulations, then there would be a significant increase in overall 
emissions. But the Government is targeting an 80 per cent reduction in 
greenhouse gas emissions by 2050. If we are to meet our 2050 targets, we 
need to take serious action to reduce emissions from all homes, not only the 
relatively energy inefficient homes that were built before current Building 
Regulations prevailed.

2.4 In December 2008, the Climate Change Committee published its 
recommendations to Government on carbon budgets for the period to 202213. 
The Committee noted in its report that the zero carbon homes policy is 
appropriate and that it will make a small but useful contribution to emissions 
reduction in the early years, but with gradually growing impact over time.

2.5 Future-proofing. Given the need to reduce carbon emissions from the 
housing stock, it follows that building to a zero carbon standard from 2016 is 
a way of future-proofing new homes against potentially costly and disruptive 
retrofitting of those homes at a later date.

2.6 Housing objectives. The Government has set out in Homes for the Future14 
its plans to build three million new homes in England by 2020. Managing the 
environmental impacts of new homes is vital, both for its own sake and for 
reducing opposition to new housing. 

13 www.theccc.org.uk/reports/

14 www.communities.gov.uk/publications/housing/homesforfuture
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2.7 Setting a clear trajectory towards an ambitious national standard for zero 
carbon homes should provide a clear framework and remove the need for 
different standards to be established by individual local authorities. We 
confirmed in Building a Greener Future why there is considerable value in a 
strong national framework, balanced with appropriate local flexibility, and this 
is reflected in our planning policies on climate change and the Planning and 
Energy Act. A clear national framework will avoid the need for different local 
standards which can impact on industry’s confidence to invest, constrain the 
supply chain and reduce opportunities to achieve economies of scale. So 
setting a clear national framework supports our home building objectives.

2.8 Fuel savings. We noted in Building A Greener Future that zero carbon homes 
offer a real opportunity to assist our strategy to reduce fuel poverty. A zero 
carbon home should be cheaper to run than a less energy-efficient home 
which is reliant upon fossil fuels for its energy. Recent developments in the 
energy markets show that this is an issue that can make a real difference to 
people’s economic circumstances when prices increase significantly. Families 
living in energy efficient homes using renewable energy sources should be 
less exposed to the financial impacts of price increases in the international 
energy markets.

2.9 Innovation. Developers, builders and their supply chains are in a position to 
drive innovation and economies of scale in energy efficiency and distributed 
energy technologies. The use of new approaches can have a demonstrator 
effect, not only to the house building industry but to tackling carbon emissions 
in existing homes and communities too. The zero carbon homes policy is 
designed to promote leadership in this important area. Potentially this process 
of innovation can help to bring about wider innovation in the house building 
industry too – transforming design, improving quality and changing the house 
building process through, for example, modern methods of construction.

2.10 Renewable and distributed energy. The policy can also support the 
development of renewable and distributed energy sources. Since Building  
A Greener Future was published, the European Union has agreed its 
Renewable Energy Directive15. The Directive sets the UK a challenging 
target that 15 per cent of energy consumption should be met from 
renewable sources by 2020. It also requires Member States to set minimum 
requirements for renewables on new and refurbished buildings where 
appropriate. 

2.11 In June 2008, the Government launched its consultation on a Renewable 
Energy Strategy (RES) aimed at achieving the objectives of the Directive16. 
The zero carbon policy provides one mechanism by which RES aims can be 
achieved. While the direct contribution of the policy to promoting renewables 
by 2020 will be modest, it will play an important role in priming the market and 
supply chain for renewable technologies.

15 http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2008:0019:FIN:EN:PDF

16 http://renewableconsultation.berr.gov.uk/consultation/consultation_summary
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2.12 Wider benefits. Whilst the above are the main objectives of the policy, it also 
has the potential to deliver a number of other benefits:

l		 by showing international leadership in this area, the UK can encourage 
other countries to reduce carbon emissions from new homes and 
buildings; and

l		 creating skills and jobs which will be needed in the low carbon economy of 
the future.

2.13 For all of the above reasons, Government remains fully committed to its policy 
that all new homes from 2016 should meet the zero carbon homes standard.

Developments since July 2007

2.14 Zero carbon. Since publication of Building A Greener Future, the zero carbon 
homes policy has continued to gain momentum:

l		 over 180 builders, local authorities and other delivery partners are now 
signatories to the Zero Carbon Commitment, showing their support for the 
2016 target17

l		 industry has established the Zero Carbon Delivery Hub (with pump-
priming funding contributed by Government). The 2016 Task Force18 
and the Delivery Hub will work together to oversee the 2016 target and 
to overcome practical barriers to delivery, for example by ensuring that 
lessons learnt by industry are shared wherever possible

l		 some early examples of zero carbon homes meeting level 6 of the Code 
for Sustainable Homes have been built, for example at the BRE Innovation 
Park at Watford. Both industry and Government are learning lessons 
from those early examples, which have been taken into consideration in 
developing this consultation

l		 further exemplar programmes for zero carbon homes and buildings are 
being taken forward under English Partnerships’ Carbon Challenge and are 
being planned in the eco-towns (see Box 2)

17 http://tinyurl.com/5ncqqx

18 The 2016 Task Force is a steering group for the zero carbon policy, jointly chaired by the Rt Hon Margaret Beckett MP, the Minister 
for Housing and Planning and Stewart Baseley, the Executive Chairman of the Home Builders Federation.  
See http://tinyurl.com/6llwln
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l		 social housing will help pave the way for uptake of zero carbon by all new 
housing. The Housing Corporation has announced its intention that new 
homes funded under the National Affordable Housing Programme should 
meet zero carbon and level 6 of the Code for Sustainable Homes by 2015 
if the technology needed to achieve this cost-effectively is available19. The 
new Homes and Communities Agency is currently considering how to 
harmonise the standards and commitments made by English Partnerships 
and the Housing Corporation and will, subject to a cost-benefit analysis, 
confirm the timetable for building to higher levels of the Code for 
Sustainable Homes in due course

l		 the Planning Policy Statement Planning and Climate Change has been 
published20, which promotes the role of local planning in supporting the 
delivery of zero carbon homes

l		 Government has set an ambition for new non-domestic buildings to be zero 
carbon from 2019, with earlier dates for schools (2016) and other public 
sector buildings (2018); and

l		 the Devolved Administrations are working on their own proposals for low 
and zero carbon development:

 – Work in underway in Wales, under the auspices of the Sustainable 
Development Commission, to identify the barriers, opportunities, actions 
and engagement needed to achieve zero carbon development there. This 
work has been informed by a leadership group of experts in the design, 
planning, environmental and construction field. Over 40 organisations 
and companies have signed up to the recently launched Green Building 
Charter committing to support, through their own actions, progress 
towards a built environment that contributes low or zero net carbon 
emissions as quickly as practically possible. A draft climate change 
Ministerial Interim Planning Policy Statement (MIPPS) was published 
in December 200621 which proposed a number of changes to Planning 
Policy Wales (PPW) to ensure climate change is fully addressed by the 
planning system in Wales. A further consultation on the draft climate 
change MIPPS was published in July 200822 to promote the delivery of 
zero carbon homes and propose a new approach to national planning 
policy on sustainable buildings and the incorporation of renewable and 
low carbon energy sources in new buildings, and promote the role of 
local planning authorities in supporting higher standards;

19 Design and Quality Strategy: www.housingcorp.gov.uk/upload/pdf/Design_and_quality_strategy.pdf

20 www.communities.gov.uk/planningandbuilding/planning/planningpolicyguidance/planningpolicystatements/
planningpolicystatements/ppsclimatechange/

21 Planning for Climate Change Consultation Document. http://wales.gov.uk/consultation/closed/planning/1193217/?lang=en 

22 www.wales.gov.uk/publications/accessinfo/drnewhomepage/environmentdrs2/environmentdrs2008/consultamendstomipps/
1206/?lang=en
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 – The Scottish Government has a commitment to reduce emissions by 
80 per cent by 2050 and is investigating proposals to improve all new 
buildings, based principally upon recommendations within the Sullivan 
Report23. Recommendations include staged improvements to building 
standards in 2010 and 2013 with the aim of ‘net zero carbon’ buildings 
(ie space and water heating, lighting and ventilation) by 2016/17, if 
practicable. Research to inform the initial review of building standards 
is nearly complete and will be published from mid-December, with a 
public consultation on new energy standards intended for 2009; and

 – Northern Ireland intends to improve the energy and carbon 
requirements of its building regulations by 25 and 44 per cent in 2010 
and 2013 respectively, moving towards zero carbon thereafter.

2.15 The impetus for zero carbon has increased at EU level. In particular, the European 
Commission’s proposed directive on the Energy Performance of Buildings 
(Recast)24 proposes a requirement on Member States actively to promote the 
higher market uptake of low and zero carbon buildings by producing national 
plans with clear definitions and targets for their uptake. Through its leadership on 
this agenda, the UK has the opportunity to help shape an ambitious and workable 
European response to the carbon footprint of new homes and buildings.

2.16 We continue to be encouraged by the support demonstrated across industry for 
the policy and the determination to work together to overcome barriers to delivery.

2.17 Energy and climate change policy. In addition to the new targets for 
greenhouse gas emissions and renewables, there have been other energy and 
climate change developments over the past year which have implications for 
the zero carbon homes policy:

l		 Government has taken powers in the Energy Act 2008 to introduce a feed-
in tariff system for small scale low carbon electricity generation up to 5 
megawatts in scale. The availability of such tariffs could potentially make a 
significant difference to the up-front cost and financial viability of investing 
in distributed electricity generation, both onsite and at community scale

l		 Government has taken powers to establish a Renewable Heat Incentive in 
the Energy Act 2008 in order to support the development of renewable heat 
generation, whether for large scale industrial use, community heating or in 
the home. In the latter case, householders could be able to opt to receive 
some or all of the support for their renewable heat installation up-front

l		 recently published proposals from the Department for Business, Enterprise 
and Regulatory Reform (whose energy policy activities have subsequently 
been transferred to the Department for Energy and Climate Change, DECC) 
and the energy regulator Ofgem25 are intended to encourage distributed 
energy by allowing schemes to participate in the wider electricity market 

23 ‘A Low Carbon Building Standards Strategy For Scotland’ - Report of a panel appointed by Scottish Ministers chaired by Lynne Sul-
livan (Scottish Government 2007) - www.sbsa.gov.uk/sullivanreport.htm

24 http://ec.europa.eu/energy/strategies/2008/doc/2008_11_ser2/buildings_directive_proposal.pdf

25 Distributed Energy - Further Proposals for More Flexible Market and Licensing Arrangements - 87/08 (OFGEM, June 2008) -  
http://tinyurl.com/5ew3gm
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in a way that is proportionate to their size and impact. The Citiworks 
case26 has raised implications for the way in which ‘private wire’ networks 
operate. These developments are described further in Annex D

l		 further development of proposals to tackle carbon emissions from existing 
building stock. Government will be consulting in early 2009 on its Heat and 
Energy Saving Strategy; and

l		 the requirement, since April 2008, for all new homes and large non-
domestic buildings to have an Energy Performance Certificate (EPC). EPCs 
provide energy efficiency ratings and recommendations for improvement, 
helping property owners and users to understand and improve the energy 
efficiency of their building.

2.18 Government’s methods for analysing climate change policies continue to 
develop. In particular, Government no longer attributes carbon savings to 
policies that result in reduced use of grid electricity, but instead reflects these as 
an economic benefit. This is because emissions covered by the EU Emissions 
Trading Scheme are subject to a cap set across Europe. So the impact of 
reducing electricity use is ultimately to redistribute emissions from UK electricity 
generators to other EU ETS participants (other UK industries or other countries) 
and to allow them to sell excess permits to other scheme participants (or to 
buy fewer permits). This change in approach is reflected in the carbon savings 
attributed to the policy in the accompanying Impact Assessment.

2.19 Economy and housing markets. The past year has witnessed significant 
changes in economic circumstances. The credit crunch has impacted on the 
liquidity of the housing market and has led to a fall in the level of new homes 
currently being built.

2.20 Climate change and housing are long-term challenges and we should not base 
our long-term objectives on short-term economic conditions. It remains a key 
priority for Government that our growing number of households should have 
access to affordable and high quality housing27. It remains a priority that those 
homes should have the minimum possible carbon footprint, while recognising 
the economic conditions facing the industry that we are relying on to deliver 
the policy.

2.21 Our approach to zero carbon homes is not compromised by current economic 
conditions, nor should it compromise the recovery of the house building 
market. In particular:

l		 we have announced the policy nearly a decade in advance of it taking 
effect, so as to give industry maximum time to prepare

l		 we are putting forward a range of allowable solutions that make the policy 
achievable in the range of development types; and

l		 we are supporting practical delivery through our support for the Zero 
Carbon Hub – a body that will help to develop and share learning across the 
industry.

26 http://eur.lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:62006J0439:EN:HTML

27 See Homes for the Future – www.communities.gov.uk/publications/housing/homesforfuture
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Box 2: Eco-towns

  Eco-towns are to be new settlements of between 5,000 and 15,000 
homes which will demonstrate the highest levels of sustainable 
development and act as exemplars for future developments. They will 
help pave the way for our zero carbon policy by deploying many of the 
technologies that will be needed on a scale which has not been seen in 
this country before.

  Developments of the scale of eco-towns can take advantage of local 
opportunities for low and zero carbon technologies in a way that will not 
be possible for all development everywhere. As a result, the definition of 
zero carbon that will be used in eco-towns differs slightly from the standard 
proposed in this consultation, in that it does not allow the supporting low and 
zero carbon energy to be generated away from the site of the eco-town.

  The draft Planning Policy Statement on eco-towns28 proposes that over 
a year the net carbon dioxide emissions from all energy use within the 
buildings on the development are to be zero or below. This excludes 
embodied carbon and emissions from transport but includes all buildings 
– not just homes – built as part of the eco-town development.

  The draft Planning Policy Statement also proposes that individual homes in 
eco-towns should:

•	 demonstrate	high	levels	of	energy	efficiency	in	the	fabric	of	the	building,	
having regard to proposals for standards to be incorporated into changes 
to the Building Regulations between now and 2016; and

•	 achieve,	through	a	combination	of	energy	efficiency,	onsite	low	and	
zero carbon energy generation and any heat supplied from low and zero 
carbon heat systems directly connected to the development carbon 
reductions (from space heating, hot water and fixed lighting) of at least 
70 per cent relative to current Building Regulations.

  The proposals in the draft PPS have been developed in parallel to the 
proposals in this document, and are consistent in their approach, subject to 
reflecting the greater potential to achieve higher standards offered by larger 
developments such as an eco-town.

28 Draft Planning Policy Statement: Eco-towns (November 2008) – www.communities.gov.uk/publications/planningandbuilding/
ppsecotowns
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Section 3

Principles

3.1 The detailed definition of zero carbon homes needs to be framed with the 
following considerations in mind:

l		 technical feasibility

l		 economic and financial viability

l		 adaptability and flexibility

l		 relevant carbon reductions

l		 a workable regulatory framework

l		 broader environmental considerations; and

l		 zero carbon homes as desirable and healthy homes.

Technical feasibility

3.2 The Government has an ambitious programme to increase housing supply. 
It would be unacceptable if our zero carbon policy were defined so rigidly 
that it would be technically infeasible for a substantial proportion of housing 
developments.

3.3 Technical feasibility is dynamic, not fixed. Regulation can drive innovation and 
help to bring forward the technologies to make zero carbon homes easier to 
build. Development sites that come forward through the planning process will 
also be influenced by the policy environment. So, in the future, we may see 
more development whose location and configuration are more amenable to 
building zero carbon homes.

3.4 It was understood, from the analysis for Building A Greener Future, that some 
homes would not be able to meet the zero carbon standard through onsite 
energy solutions alone. Over the past year, the UK GBC Zero Carbon Definition 
Task Group has investigated this further. By changing two assumptions in the 
modelling of zero carbon homes, they found that the percentage of homes 
unable to meet the definition through onsite energy solutions could be higher 
than previously understood (see Box 3).



Principles

23

logos.indd   1 5/12/08   12:45:58

3.5 The definition of zero carbon homes proposed in this consultation takes 
account of the UK GBC Task Group’s findings.

Box 3: UK GBC Zero Carbon Definition Task Group Report29

The Task Group brought together a spectrum of stakeholders and experts, 
and used a collaborative approach to agree findings and recommendations 
on the definition of zero carbon.

As well as looking at existing zero carbon case studies, the Task Group 
used the model developed for the Renewables Advisory Board30 but varied 
two key assumptions. First, the UK GBC Task Group took a cautious view 
on the rate of commercialisation of biomass combined heat and power 
and therefore removed it from the list of technologies modelled. Second, it 
assumed that the calculations used in the Standard Assessment Procedure 
about the carbon intensity of electricity imported from and exported to the 
grid will change and will be brought into alignment.

The effect of varying these two assumptions was to increase the 
percentage of new homes that would not meet the zero carbon standard 
entirely from onsite renewable energy from just over 10 per cent to almost 
80 per cent. 

Despite this finding, the Task Group considered that Government 
should press ahead with its zero carbon target for 2016. However, it 
recommended that greater flexibility in the use of offsite solutions should 
be introduced, with a hierarchy of measures for meeting the zero carbon 
standard based on:

• strict energy efficiency parameters – building design and appliances

• meeting at least a minimum level of carbon mitigation onsite or near-site

• demonstrably additional offsite low and zero carbon energy solutions; 
and, if needed

• contributions to a Community Energy Fund, whose proceeds would be 
used to fund investment in additional low and zero carbon energy.

Economic and financial viability

3.6 The findings of the UK GBC Task Group were based on a technical analysis of 
viability. However, we also need to take into account economic and financial 
viability.

3.7 For a policy to be cost effective, its benefits must outweigh its costs (taking 
into account, in both cases, broader impacts that are not easily expressed in 
monetary terms). As shown in the Final Regulatory Impact Assessment31 for 

29 The Definition of Zero Carbon - UK Green Building Council Zero Carbon Task Group Report, May 2008 -  
www.ukgbc.org/site/resources/showResourceDetails?id=180

30 http://192.168.201.210:9090/progress?pages&id=1759934122&sp2&url=http://www.renewables-advisory-board.org.uk/vBul-
letin/attachment.php?attachmentid=334%26d=1195724104&fileName=RAB%20OnsiteEnergyGeneration%20for%20ZCH_
Final%20Report_v2.pdf&referer=http://www.renewables-advisory-board.org.uk/vBulletin/showthread.php?p=123&foo=3

31 www.communities.gov.uk/publications/planningandbuilding/final-regulatory
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Building A Greener Future, Government believes that the benefits of the policy 
outweigh the costs. However, it is important to retain our focus on taking the 
most cost-effective approach to implementing the policy.

3.8 For the policy to be financially viable, it needs to be affordable to those who 
will implement it. This could mean a number of things:

l		 that buyers of zero carbon homes may be willing to pay a premium over 
the price of less energy efficient homes (with higher fuel bills) that will 
contribute towards the extra cost of building them;

l		 that new business models or incentives are brought forward which make 
it financially viable for developers to meet some of the extra costs (eg 
working with energy service companies and/or claiming incentives for 
renewable energy);

l		 that the lead-in period to 2016 gives industry time to innovate so that zero 
carbon homes can be built at costs lower than those projected today; or

l		 that there is sufficient surplus for landowners in the price of land sold for 
development to accommodate the cost of building zero carbon homes as 
well as other regulatory requirements (for example, other environmental 
standards) or financial instruments (payment of S106 Planning Obligations 
and Community Infrastructure Levy).

3.9 Like technical feasibility, affordability is a dynamic concept. We believe that 
innovation should progressively drive down the cost of building zero carbon 
homes. The economics of the housing and land markets are dynamic too. 
These markets have weakened significantly since Building A Greener Future 
was published, so there is less surplus land value to accommodate extra 
regulatory costs. This does not mean that the zero carbon standard that will 
apply from 2016 should be relaxed to reflect the economic conditions of 2008. 
But it does mean that we need to place greater emphasis on signalling a 
predictable and affordable policy framework for the future.

Adaptability and flexibility

3.10 The work of the UK GBC Task Group shows that changes in assumptions can 
have a significant impact on the way that the policy will be delivered on the 
ground. The carbon intensity of grid electricity will continue to change over 
the coming years, in light of wider energy policy developments. In practice, 
the carbon intensity of electricity is just one of the features of the Standard 
Assessment Procedure (SAP) that could change over the coming years. Other 
detailed changes could potentially make a significant difference too.

3.11 Early clarity is needed on how SAP will be revised, and this will be consulted 
upon, in parallel with Part L of the Building Regulations, in early 2009. 
However, we need to recognise that circumstances will continue to evolve in 
coming years. We need to adopt an approach to zero carbon which not only 
takes account of any changes to SAP that are reasonably foreseeable now but 
is also adaptable to future changes that cannot yet be predicted.
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3.12 As well as being adaptable to changing circumstances, the policy needs to 
provide flexibility to meet known circumstances. Government’s preferred 
approach is, as far as possible, to specify outcomes rather than ways of 
achieving those outcomes and to avoid prescribing particular technologies. 
This should help to drive innovation by house builders and their supply chain, 
allowing industry to use its expertise to explore how to minimise costs, and is 
consistent with better regulation principles.

3.13 Flexibility potentially brings disadvantages as well as advantages. The economic 
viability of different approaches to zero carbon will depend upon the ability 
to take advantage of economies of scale, which may in turn depend on how 
widely they are adopted. There may be some advantages to signalling ways 
of satisfying the policy requirements so that builders can adopt a relatively 
standardised approach when they wish to do that, without fettering their 
flexibility to innovate. This reflects the approach taken in the ‘Approved 
Documents’ that support Building Regulations and which set out some of the 
ways for complying with the functional requirements.

Relevant carbon reductions 

3.14 If, as the work of the UK GBC Task Group suggests, it is not reasonable 
to expect zero carbon to be achieved in all cases through onsite measures 
alone, then the policy needs to set out a range of solutions (referred to in 
this document as ‘allowable solutions’) that can deal with the emissions that 
cannot be dealt with on the site of the development.

3.15 In theory, a wide range of compensating measures could be proposed, ranging 
from local energy technologies that are directly connected to the development, 
through to carbon reductions from high-quality international carbon offsetting 
projects. The wider the range of solutions that is put forward, the lower the 
cost is likely to be.

3.16 We believe that there should be limits on the means of delivering carbon 
saving options in the context of zero carbon homes. For example, purchasing 
carbon credits from international carbon offsetting projects would not seem to 
contribute to the underlying objectives of the policy.

3.17 It is helpful to set out some underlying principles to inform Government’s 
decision on what measures should and should not count as allowable 
solutions. Our proposal is that all such measures should demonstrate some of 
the following features:

l		 incentivising further measures onsite where practicable

l		 reducing emissions from energy used by the development

l		 reducing emissions from the locality of the development

l		 supporting new low and zero carbon energy infrastructure in the locality; 
and

Principles
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l		 supporting new low and zero carbon energy infrastructure within the 
United Kingdom in general.

A workable regulatory framework

3.18 The rules for reaching the zero carbon standard need to be readily understood 
by industry and by the regulators who will enforce them in order to ensure 
compliance. We need a regulatory framework that avoids unnecessary 
administrative overheads and is consistent with better regulations principles.

3.19 The zero carbon homes policy potentially brings into play a number of 
regulatory systems, in particular the planning system (which will help to bring 
forward local energy infrastructure that will support zero carbon homes) 
and the Building Control system. There are also other relevant regulations 
– for example, the requirement for new homes to have Energy Performance 
Certificates.

3.20 It is beyond the scope of this consultation to set out the precise regulatory 
framework that will govern the policy. Further consultations will follow on this 
at a later date between now and 2016, and a broader review of the Building 
Control system is in any case under way32. But, in putting forward a definition 
of zero carbon, it is important to anticipate that there will be a complementary 
role for the relevant regulatory systems that is workable for industry and 
regulators alike and which is cost effective and proportionate.

Broader environmental considerations

3.21 The primary goal of the policy is to deliver lower carbon emissions. But we 
should be mindful of any other potential environmental implications of the policy. 

3.22 If the definition of zero carbon is too rigid (such as requiring all renewable 
energy to be onsite) or too costly, it could potentially prejudice smaller 
urban brownfield developments in favour of larger greenfield sites because 
larger sites offer greater economies of scale in energy supply technologies. 
Government policy has been to promote relatively dense forms of urban 
development so as to minimise the amount of development that is needed 
on extra-urban greenfield sites. This reflects a broad range of environmental 
and social concerns, such as preservation of biodiversity and green space, 
minimising urban sprawl, minimising carbon emissions from transport and 
providing good access to social and community infrastructure. We would wish 
to avoid substantially more greenfield sites being brought through the planning 
process as a result of this policy than would otherwise be the case.

3.23 Another consideration is the extent to which biomass technologies are likely to 
feature in support of zero carbon homes. Government supports the installation 
of appropriate biomass technologies in new homes, and a number of such 
systems have been successfully installed in exemplar developments to date. 
Furthermore, it would be a mistake to consider biomass as a single technology 
solution – there are a range of technologies which operate at a range of scales. 

32 www.communities.gov.uk/publications/planningandbuilding/futurebuildingcontrolresponses



27

logos.indd   1 5/12/08   12:45:58

3.24 However, Government does think it is right to be concerned if the zero carbon 
policy leads to individual biomass installations within homes in virtually all 
new developments. This would particularly be the case where there are local 
air quality considerations associated with combustion of biomass (particularly 
in smaller scale plant in urban areas). In such situations it may be more 
appropriate for developers to link up to a larger biomass installation with lower 
emissions, via a district heating or distributed energy network, or to consider 
the use of different onsite technologies.

3.25 The zero carbon homes standard should encourage developers to consider 
the impact of hot water consumption on carbon emissions. On one hand, 
higher levels of efficiency in the way hot water is used would help reduce 
emissions from heating water. On the other hand, where very high levels of 
water efficiency are required, developers will need to consider the carbon 
implications of incorporating rain water harvesting or greywater recycling. 
Higher levels of water efficiency in new homes wil contribute to the 
Government’s ambition to reduce household per capita consumption to  
130 litres per person per day by 2030.

Desirable and healthy homes

3.26 Finally, the Government is concerned with the quality of new housing. It would 
not be acceptable for zero carbon homes to be less desirable or less healthy 
places to live in than homes built to today’s standards.

3.27 Homes that are highly energy efficient and have low fuel bills should be 
attractive to home buyers. But there are other considerations too:

l		 the technologies installed in homes need to be reliable, easy for occupants 
to use and affordable to maintain

l		 the living environment should be attractive, in terms of temperature 
(keeping cool as well as warm, taking into account future climate 
conditions), ventilation, air quality and noise

l		 more general considerations of consumer taste – for example, overall 
proportions, choice of materials; and

l		 relationships inherited by the buyer with other parties – for example energy 
service companies, service arrangements on the property, etc.

3.28 It is primarily for industry to devise and promote features that are desired by 
consumers. But we recognise that the approach taken to defining zero carbon 
homes (eg energy efficiency backstops, onsite versus near-site and offsite 
technologies) will affect these considerations. 

Principles
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Section 4

Overview of Proposed  
Approach

A hierarchical framework

4.1 As noted in the box 3 in section 3, the UK GBC Task Group recommended a 
hierarchy of measures for meeting the zero carbon standard. This hierarchy 
would prioritise, in turn: energy efficiency parameters; carbon mitigation onsite 
or near-site; offsite low and zero carbon energy; and a buy-out fund whose 
proceeds would be used to fund investment in low and zero carbon energy.

4.2 Government is attracted in principle to a hierarchical approach to delivering 
the zero carbon homes policy. Such hierarchies have served a useful role in 
prioritising actions in other sectors (eg the ‘reduce – reuse – recycle’ hierarchy 
used in the waste sector).

4.3 However, such a hierarchy should not be too rigid, if the principles in the 
preceding section are to be adhered to. For example, there may be a point 
beyond which reducing carbon emissions onsite or near-site is technically 
possible but results in savings which are too small to be worthwhile compared 
with the benefits that could be achieved through similar expenditure offsite.

4.4 This section sets out an overview of the Government’s proposed hierarchy and 
approach. Sections 5 and 6 then explore in further detail the components of 
that approach.

Overview of the hierarchy

4.5 Government’s preferred hierarchy is set out in Figure 1 below. Within this 
hierarchy, the first issue to be addressed is energy efficiency. Government 
believes that, whatever the mix of onsite energy technologies and other 
offsite solutions adopted, all zero carbon homes should be built to very high 
standards of energy efficiency. Such an approach prioritises measures which 
are likely to be cost-effective in the longer-term and will generate wider 
benefits to the economy as a whole, for example reducing the overall energy 
requirement to be met from relatively costly renewable energy. Section 5 
considers the energy efficiency component of the hierarchy in further detail.
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Fig 1: Government’s preferred hierarchy

 

4.6 The next component is referred to as ‘carbon compliance’. This is the 
minimum level of reduction in carbon dioxide emissions, compared to current 
Building Regulations (see box 4), that is required to be achieved onsite and/or 
through direct connection of low and zero carbon heat (not necessarily onsite). 
Government has already announced improvements of 25 per cent in 2010 
and 44 per cent in 2013 (both relative to the 2006 requirements) for domestic 
buildings33. There is a question of how much further beyond 44 per cent, if at 
all, we should move in 2016. This and related issues are explored in section 5.

4.7 Unless the house builder decides to reach the carbon compliance homes 
standard (including dealing with emissions from appliances) through carbon 
compliance measures alone, there will be the remaining emissions (referred 
to as ‘residual emissions’) which need to be tackled in order to meet the 
zero carbon standard. A list of ‘allowable solutions’ for dealing with residual 
emissions is proposed in section 6. It includes a range of measures that 
can be undertaken in the locality or potentially further afield, for example via 
exports of heat or direct investments in offsite renewable electricity. Together, 
the carbon compliance measures and allowable solutions should cover all 
expected emissions from the homes, including regulated emissions and 
emissions from cooking and appliances.

33 The proposed details of the 2010 changes will be set out in a consultation document and supporting Impact Assessment in  
early 2009.

1
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3

Allowable
solutions

Carbon compliance
(on-site + connected heat)

Energy efficiency

Cost not exceeding
£X per tonne CO2
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Box 4: Building Regulations Part L

Until 2006, the statutory guidance on ways to comply with Part L 
(conservation of fuel and power) of Schedule 1 to the Building Regulations 
was based on guideline minimum energy efficiency standards for the fabric 
of a new building or extension, such as walls, floors, windows and roofs. 

In 2006, as a result of the Energy Performance of Buildings Directive, 
the energy efficiency requirements were revised. The regulations now 
require for every new building a calculation to be carried out, the result of 
which sets a maximum level of emissions associated with space heating, 
ventilation, hot water and fixed lighting (referred to in this document as 
‘regulated emissions’) that must not be exceeded. Elements of the fabric 
must normally still meet guideline minimum energy efficiency standards 
but, within those parameters, the Regulations now give flexibility to the 
builder as to how the emission target is achieved.

The Government’s Standard Assessment Procedure (SAP) is the tool used 
for calculating the energy performance of buildings and demonstrating 
compliance with building regulations for dwellings. 

We have already signalled in Building A Greener Future the changes that 
we intend (subject to further consultation(s) on the details) to make to the 
energy efficiency and carbon requirements of the Building Regulations in 
2010 and 2013, ie a reduction of 25 and 44 per cent in regulated emissions 
of new homes respectively. These requirements can be met through any 
combination of energy efficiency measures (subject to minimum energy 
efficiency backstops that we will consult upon) and/or incorporating low 
and zero carbon technologies. 

A wide variety of micro-generation and distributed energy solutions are 
available that would allow the builders to reach a 44 per cent reduction 
in regulated emissions, including building-mounted technologies (such 
as solar hot water and solar photo-voltaic) and larger, free-standing 
installations (such as combined heat and power).

4.8 The cost of the allowable solutions will depend on local circumstances and 
opportunities for investment in infrastructure such as heat networks and 
renewable energy. It will take some time for the policies that will support such 
infrastructure to be established and for the costs of such infrastructure to be 
known with precision. However, developers need to be able to plan strategic 
land purchases with certainty, and industry supply chains need to make 
investment decisions in preparation for 2016. Government therefore proposes 
a mechanism to review the policy in 2012, to confirm that the allowable 
solutions can be put in place at or below a ‘capped cost’. Section 6 sets out 
Government’s thinking in relation to the review and the capped cost.
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Scope of the policy

4.9 Our policy is that all new homes should be zero carbon homes from 2016. 
There are, however, two qualifications to this.

4.10 First, as is customary with the introduction of significant changes to the 
Building Regulations, we would expect to set transitional arrangements in 
respect of buildings where building work had already started or Building 
Regulations approval given at the date the new requirements come into force. 
The transitional arrangements relating to zero carbon homes will be decided 
upon as part of the detailed regulations at a later date.

4.11 Second, the analysis underpinning this policy is based on new-build homes. 
In practice, around 10 per cent of new homes are created through ‘change 
of use’ of existing buildings. Whilst such changes of use may in many cases 
involve works to the fabric of buildings, it is likely to be more demanding for 
existing buildings to reach the zero carbon standard when they are converted 
than it is for new-build homes. Government is not seeking views in relation to 
homes created through change of use as part of this consultation. This issue 
will be included in forthcoming consultations on changes to Part L.

Code for Sustainable Homes

4.12 Launched in December 2006, the Code for Sustainable Homes is the 
Government’s standard for assessing the sustainability (according to nine 
key criteria) of new homes. Ratings against the Code range from one to six 
stars - a six star rating (also referred to as Level 6) being the highest rating. 
In publishing the Code, it was Government’s intention to signal the future 
direction of Building Regulations relating to sustainability issues.

4.13 One of the key features of Level 6 of the Code is that the home should be zero 
carbon. The definition of zero carbon in the Code differs from the approach set 
out in the hierarchy above in that renewable energy sources are only allowable 
towards the carbon calculation if they are connected via ‘private wire’ (see 
Annex D below). A further requirement is that Level 6 homes should achieve 
a heat loss parameter34 of 0.8 W/m2K, which may or may not become the 
energy efficiency backstop underpinning the zero carbon home standard (see 
section 5).

4.14 In moving towards a definition of zero carbon homes to be used for regulatory 
purposes that is based on the hierarchy described above, the questions 
therefore arise as to whether the Code should be revised so as to reflect the 
zero carbon policy and/or whether:

l	  the Code should be revised so as to reflect the zero carbon homes standard

l	  Level 6 of the Code should continue to be based on meeting zero carbon 
solely via renewable energy that is either onsite or connected by private 
wire

l	  Level 6 of the Code should continue to require a heat loss parameter of  
0.8 W/m2K.

34 The HLP measures the total fabric and ventilation heat losses from the dwelling, expressed per square metre of floor area per 
degree kelvin difference in temperature(W/m2K)

Overview of Proposed Approach
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4.15 The Government’s view is that the Code does need to be revised to take 
account of the further policy development set out in this document, but 
recognises that there are a number of ways in which that could be done. This 
will be examined in a review of the Code next year.

Consultation question

4.16 Q 1 Do you agree that the Code for Sustainable Homes should be revised to 
reflect the approach to zero carbon homes described in the hierarchy set out in 
this section? If so, how?
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Section 5

Energy Efficiency and Carbon 
Compliance

5.1 This section considers first the energy efficiency standards to be required as 
part of the zero carbon standard, ie the bottom layer of hierarchy we have 
outlined in section 4. It then goes on to consider the next layer, which is the 
carbon compliance level.

Energy efficiency

5.2 As noted in box 4 in section 4, 
the statutory guidance on ways 
of complying with the energy 
efficiency and carbon requirements 
of the current Building Regulations 
includes certain guideline 
minimum energy efficiency 
standards which should be 
achieved for the envelope of the 
building (eg minimum and overall 
average U-values for walls and 
floors and roofs).  

5.3 For the reasons set out in section 4, we think it is right to continue to set out 
minimum energy efficiency standards rather than leave it to developers to 
choose as part of their preferred approach to zero carbon. We think that these 
standards should be set at an ambitious but nonetheless realistic level, to 
encourage builders and developers to build in a high level of energy efficiency 
and to drive innovation. 

5.4 High energy efficiency standards will help secure energy and carbon 
savings over the lifetime of the building, without relying on the investment 
or behavioural choices that occupants will make. This is because energy 
efficiency measures which are part of the fabric of the home should have a 
longer lifetime than energy supply technologies such as micro-generation. 
They should be less vulnerable than micro-generation to the risk of occupants 
not using them or removing them altogether. There is a high opportunity cost 
if energy efficiency standards are not demanding because retrofitting such 
measures at a later date is likely to be expensive. Finally, there should not be a 
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significant ongoing running cost for the occupant (compared to, say, the cost 
of servicing some micro-generation plant). Therefore the saving in fuel costs is 
not reduced by other costs associated with energy supply technologies.

5.5 Government’s intention is to review and consult on changes to Part L of the 
Building Regulations every three years. We do not believe this consultation 
is the right vehicle for settling the precise level of the energy efficiency 
backstops or of the carbon compliance level. Those will be determined 
through the regular building review cycle, taking into account detailed analysis 
(including, crucially, latest revisions to SAP) then prevailing. Nonetheless, 
we do want to use this consultation to give a steer to industry as to the 
approximate range of energy efficiency and carbon compliance values that we 
will aim for by 2016.

5.6 A number of technologies exist which can result in very energy efficient 
homes. Typically, such homes are characterised by high levels of insulation 
(and hence low U-values for exterior surfaces), passive use of solar energy 
and a low level of air leakage through unsealed joints. They may also include 
technologies such as passive preheating of fresh air and mechanical ventilation 
with heat recovery. 

5.7 A number of standards exist for very energy efficient homes. One example is 
the PassivHaus standard35, which originated in Germany. The Energy Saving 
Trust (EST) publishes guidance on energy efficiency standards which can 
satisfy the higher levels of the Code for Sustainable Homes36. We understand 
that using such energy efficiency standards should permit carbon reductions 
in excess of the 25 per cent improvement that has been announced for 2010 
and perhaps approaching the 44 per cent announced for 2013. Government 
is minded to include demanding energy efficiency backstops within the 2016 
Building Regulations which will yield carbon reductions within this range, with 
an appropriate trajectory towards that level in 2010 and 2013.

5.8 High energy efficiency means lower demand for heat. Some stakeholders 
have noted that this affects the business case for combined heat and power 
(CHP) and have suggested the possibility of relaxing the energy efficiency 
standards in situations where CHP is deployed. Government is not inclined 
to follow this approach since, in the longer term, energy efficiency measures 
should be the most cost effective and should be pursued first. In mixed use 
developments and developments that are adjacent to existing settlements, 
there is often potential to use surplus heat in the surrounding community, 
through district heating networks, and so contribute to tackling emissions from 
the existing stock.

5.9 Besides the energy efficiency of the envelope of the building, the efficiency  
of systems used to provide space heating, hot water and ventilation will  
affect the amount of energy used to run the home. As far as hot water is 
concerned, there is scope to save energy by improving the efficiency with 
which hot water is used. Government has consulted on an amendment to  

35 www.passivhaus.org.uk/index.jsp?id=667

36 http://tinyurl.com/6y8eeo
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Part G (Hygiene) of the Building Regulations to introduce a regulatory standard 
of a maximum consumption of water (hot and cold) of 125 litres / head / day.  
The revised Part G is expected to come into effect in October 2009.

5.10 Government will need to determine which metric(s) will be used to measure 
the energy efficiency of a dwelling. This issue will be part of the forthcoming 
consultation on Part L revisions in 2009.

Question on energy efficiency

5.11 Q 2 Government is minded to require very high levels of energy efficiency in 
2016, broadly equivalent to some of the most demanding standards currently 
published by third parties (such as PassivHaus and EST). Do you agree with 
that ambition? If not, why not?

Carbon compliance - onsite and directly connected heat

5.12 As set out in section 4, the 
carbon compliance standard 
would require at least a 
minimum level of carbon 
reduction (compared to current 
Building Regulations) through a 
combination of energy efficiency 
measures, incorporation of 
onsite low and zero carbon 
(LZC) energy technologies and 
directly connected heat (not 
necessarily onsite). Subject to 
meeting the energy efficiency 
backstops described above, the combination of energy efficiency measures, 
LZC technologies and (where relevant) directly connected heat would not be 
specified by the policy.

5.13 The above definition is more tightly drawn than implied in Building A Greener 
Future because it excludes offsite renewable electricity. The following 
paragraphs explain why this is, and why the Government considers that 
renewable electricity installations located away from the development are 
more appropriately included within the allowable solutions (see section 6).

5.14 LZC technologies that are directly incorporated into the fabric of the home (eg 
roof-mounted solar panels) would naturally fall within the carbon compliance 
calculation of the home (and are already factored into the SAP calculation 
methodology). 

5.15 Equally, LZC energy installations built within the development (e.g. 
development-scale CHP) would also count towards carbon compliance, and 
again SAP provides for this. For the onsite electricity production to qualify, 
we would not stipulate any particular form of electrical connection between, 
or supply relationship between, the onsite generation and the homes on the 
development.
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5.16 Building A Greener Future also said that LZC technologies would be 
acceptable as part of the zero carbon definition so long as they have a ‘physical 
connection’ to the development, even if the technology is partly or wholly 
located away from the development site itself.

5.17 In the case of heating and hot water (or indeed cooling), it should be relatively 
straightforward to apply the concept of a ‘physical connection’ since pipework 
would be needed. So the carbon compliance calculations will include directly 
connected heat.

5.18 In the case of electricity, a physical connection would tend to imply dedicated 
electrical cabling running directly between the electricity generation source 
and the housing development and which is not part of the pre-existing 
licensed distribution network. Potentially, a distribution licence could be 
obtained covering that electrical connection or it could be operated as an 
unlicensed ‘private wire’ arrangement in accordance with Class Exemption 
Order 200137.

5.19 However, in light of the current direction of Government policy towards 
distribution arrangements for small scale electricity and the recent European 
Court of Justice ‘Citiworks’ judgment (see Annex D for more information on 
both of these), Government is not inclined to introduce regulations which 
favour private wire over a licensed connection. Regardless of whether the 
connection is licensed or not, Government is concerned that there may be 
circumstances where unnecessary investments are made in distribution 
infrastructure purely for the purposes of establishing carbon compliance via a 
‘physical connection’.

5.20 For example, it is possible to imagine a situation in which homes and remotely 
located generating plant are connected to the distribution network, with no 
supply relationship between them. It would not be a good use of resources to 
build a physical connection between them (perhaps at substantial cost), purely 
for the purpose of counting the generation towards carbon compliance. 

5.21 Taking into account these circumstances, Government now believes that a 
‘physical connection’ is not suitable as a criterion for determining whether 
offsite electricity should count towards carbon compliance.

5.22 An alternative approach would be to create a mechanism for attributing offsite 
renewable electricity to housing developments and then to allow all such 
electricity (however connected) to count towards the carbon compliance 
calculations. Any such attribution mechanism would need to be able to check 
that the same electricity production was (i) not being claimed by multiple 
developments and (ii) not simply production capacity that was already 
being funded and developed but was simply being ‘badged’ with a housing 
development.

37 www.opsi.gov.uk/si/si2001/20013270.htm
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5.23 However, there is a further approach which Government prefers. This is to 
count offsite renewable electricity generation towards the allowable solutions 
rather than towards the carbon compliance level. There are a number of 
reasons for this:

l		 this approach should be more straightforward from a regulatory 
perspective. It would require Building Control Bodies (assuming they are 
the bodies that verify carbon compliance) to consider only onsite energy 
(and directly connected heat, which should be straightforward). They 
would not need to make judgements about investment relationships with 
electricity infrastructure located away from the development, which is a 
matter better left to other parties (see paragraph 6.52); and

l		 it encourages developers to prioritise onsite energy and near-site heat over 
offsite renewables. Given that it is not straightforward to demonstrate that 
offsite electricity is additional to what would have happened in the absence 
of the housing, and given the difficulties about allocating carbon reductions 
to electricity generation (see paragraph 2.18), Government thinks this 
prioritisation is appropriate.

5.24 Government therefore proposes that carbon compliance calculations should 
take into account:

l		 electricity imported from outside the development (which would be 
deemed to have the carbon intensity of the overall electricity grid)

l		 gas imported from the gas network and other fossil fuels used onsite 
(including, if relevant, for onsite generation of electricity)

l		 emissions associated with heat (or cooling) provided directly to the 
dwelling from sources outside the development; and

l		 credit for exports of LZC electricity from onsite generation.

5.25 The Standard Assessment Procedure (SAP) used to calculate the energy use 
and carbon footprint of buildings will need to be revised between now and 
2016 to reflect the decisions that are made about the above issues. SAP is 
reviewed periodically in parallel to Building Regulations, with the next review 
due for consultation in early 2009.

Questions on onsite energy and directly connected heat

5.26 Q 3 Do you agree that the approach to carbon compliance should not favour a 
direct physical connection of electricity or of private wire over connections via 
the distribution network?

5.27 Q 4 Government is minded not to allow offsite renewable electricity to be 
claimed as part of the carbon compliance calculations. Do you agree with this 
approach?
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5.28 Q 5 Is the Building Control system the right regulatory framework for 
monitoring and enforcing carbon compliance? If not, what approach would you 
prefer, and why?

Carbon compliance level

5.29 The next issue is the level at which to set the carbon compliance level for 
2016, ie how much further we should go than the 44 per cent reduction 
(relative to 2006 requirements) already announced for 2013. In order to drive 
innovation and show leadership in this area, Government wishes to push as far 
as realistically practicable.

5.30 Government has commissioned analysis of various options38. We have 
modelled a range of onsite technology solutions that could be applied in 
different dwelling and development types (see box 5). These were modelled 
to see what level of carbon reduction they would give and at what capital cost. 
The costs and benefits were also examined as part of the macro-economic 
cost benefit analysis described in section 7.

5.31 The carbon compliance levels tested for new homes are set out below. These 
are expressed as a reduction in regulated emissions relative to the 2006 
requirements (with the corresponding level of the Code for Sustainable Homes 
also shown, where relevant39):

l		 25 per cent (equivalent to the overall energy / carbon reduction required to 
meet level 3 of the Code for Sustainable Homes, and the level to be taken 
forward in the 2010 revisions to the Building Regulations)

l		 44 per cent (equivalent to Code level 4, and the level of carbon reduction 
that has been announced for 2013)

l		 70 per cent

l		 100 per cent (equivalent to Code level 5); and

l		 100 per cent regulated plus emissions from cooking and appliances, which 
do not currently fall within Building Regulations. This implies a reduction of 
around 150 – 170 per cent compared to today’s Building Regulations and is 
equivalent in terms of carbon reductions to Code level 6.

5.32 The 25 per cent reduction has been modelled for information. More detailed 
analysis of this level of carbon reduction will be taken forward in the 
forthcoming review of Part L for 2010. Given that Government has announced 
its intention to move to 44 per cent from 2013, the 25 per cent level is not 
seen as a candidate for the 2016 carbon compliance requirement.

38 www.communities.gov.uk/publications/planningandbuilding/housingcarbonfootprint

39 The options modelled for the purposes of this analysis do not mirror the detailed requirements of the equivalent level of the Code 
for Sustainable Homes in every respect. For example, a heat loss parameter of 0.8 W/m2k is required by level 6 of the Code.  
Similarly, the issues we are consulting upon in this document should not be seen as determining what will apply in the future to 
the Code for Sustainable Homes.



Energy Efficiency and Carbon Compliance

39

logos.indd   1 5/12/08   12:45:58

5.33 The jump in carbon reductions from 44 per cent to 100 per cent is large. 
Government is interested to explore the viability of a level of reductions 
somewhere between them and has selected 70 per cent as an appropriate 
reduction to examine. If this is considered a promising option, then the precise 
level will need to be further optimised. 

5.34 The results of the modelling are tabulated in Annex E. It can readily be seen 
from those tables that:

l		 the higher the carbon compliance level is set, the fewer technology 
combinations that can meet the requirement, and the greater the capital cost

l		 for flats, none of the technology combinations modelled eliminates  
100 per cent of regulated emissions plus emissions from cooking and 
appliances; and

l		 beyond 70 per cent carbon reductions, biomass technologies feature more 
strongly among the viable technology options (and almost exclusively for 
the most demanding standard).

5.35 In setting the minimum level of carbon compliance that all new homes are 
required to meet, we need to be confident that we are not setting technical 
standards or costs that are unacceptably high for the large majority of housing 
developments that would come forward for development in the absence of 
the policy. We also need to be confident that the other principles set out in 
section 3 are not compromised.

5.36 In looking at the affordability of costs of zero carbon homes, the Government 
is mindful that there are other regulatory pressures on housing development. 
These include other regulations introduced by Government (eg water 
efficiency requirements) and costs that are incurred locally (eg S106 Planning 
Obligations and Community Infrastructure Levy). In general, such costs are 
paid by the developer but are passed back to landowners in the form of lower 
land prices. 

5.37 If the aggregate burden of those costs is very high, then they could reduce the 
amount of land brought forward for development. This would in turn have a 
negative impact on housing supply. Since the economics of land development 
vary from place to place, this impact may not be experienced equally across all 
regions. It could potentially affect brownfield land more than greenfield land.

5.38 A table drawing on these considerations and on the other analysis presented in 
the accompanying Impact Assessment is set out in Table 1 below. In arriving 
at the figures in the table, which are expressed as weighted averages, it is 
assumed that the overall mix of development is 31.7 per cent flats, 24.6 per 
cent mid-terrace houses, 18.5 per cent semi-detached (or end of terrace) 
houses and 25.2 per cent detached houses and that house builders choose 
the technology combination with the lowest capital cost.
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Dwelling types

•	Flats
•	Mid-terrace	house
•		End-terrace	/	semi-detached	

house
•	Detached	house

Development types

•		‘Small	scale’	–	development	of	9	houses
•	‘City	infill’	–	18	flats
•		‘Market	town’	–	100	dwellings,	including	

27 flats
•		‘Urban	regeneration’	–	large	scale,	high	

density development of 750 dwellings, 
including 697 flats

Box 5: Modelling of technology combinations
Cyril Sweett / Faber Maunsell modelled the following energy efficiency and LZC 
technology combinations across four types of dwelling and development.

Technology combinations

Best Practice Energy Efficiency (BPEE)40 GSHP + APEE
Advanced Practice Energy Efficiency (APEE) GSHP + PV + BPEE
Solar hot water (SHW) + BPEE Biomass heat + PV + BPEE
Solar photovoltaic (PV) + BPEE Biomass heat + PV + APEE
Ground source heat pump (GSHP) + BPEE Biomass CHP + BPEE
Gas combined heat & power (CHP) + BPEE Biomass CHP + APEE
PV + APEE Gas CHP + PV + BPEE
SHW + APEE Biomass CHP + PV + BPEE
Biomass heat + BPEE Biomass CHP + PV + APEE
Biomass heat + APEE

The above combinations do not capture all possible onsite technologies. For 
example, there will be location-specific resources such as wind or geothermal 
energy which may be available in some locations. Similarly, it does not take 
into account possibilities for sharing energy infrastructure with surrounding 
developments. This means there is some conservatism in the analysis. However, 
since the intention is to identify a minimum regulatory standard that should apply 
everywhere, it was considered appropriate to exclude such location-specific 
technologies from this analysis.
The dwelling and development types modelled were as set out in the boxes 
below41. It is recognised that these do not capture all possible dwelling and 
development configurations. Other configurations may be more or less readily able 
than those shown to make use of the above technologies. So some caution should 
be exercised in generalising the results of the analysis to all new homes. On the 
other hand, it is also possible that the configuration of dwellings and developments 
that are brought through the planning process in the future will evolve to reflect the 
zero carbon policy.

It was necessary in this analysis to take a view (without prejudging the outcome of 
future SAP reviews) on how SAP might evolve in the future. The key assumptions 
made were that:
• carbon intensity of grid electricity is the same for imported and exported electricity;
•  up to 100 per cent energy efficient lighting can be included (30 per cent limit at present).

40 The Energy Saving Trust’s BPEE and APEE energy efficiency standards have been superseded by guidance on energy 
efficiency and the Code for Sustainable Homes – see http://tinyurl.com/6y8eeo. However, BPEE and APEE were considered 
fit-for-purpose proxies for high energy efficiency standards in this analysis.

41 Further details of these development types are set out in http://www.communities.gov.uk/publications/planningandbuilding/
housingcarbonfootprint.
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Table 1: Carbon compliance level

Carbon reduction 
(as percentage 
of regulated 
emissions)

25% 44% 70% 100%
100% + 

appliance 
use

Construction cost 
premium £4.7 K £7.5 K £9.9 K £12.4 K £20 K 

(approx)

Construction cost 
premium (APEE 
energy efficiency)

£6.6 K £9.5 K £13.3 K £17.0 K > £20 K

Construction cost 
premium (APEE / 
no biomass)

£6.6 K £9.5 K £14.1 K N/A N/A

Residual CO2 
emissions per 
home per year

2.4 / t CO2 2.0 / t CO2 1.5 / t CO2 0.9 / t CO2 0 / t CO2

Annual savings on 
household energy 
bills

£87 – 138 £131 – 256 £214 – 397 £203 – 406 N/A

Technical viability / 
technology No particular issues 

identified by the 
analysis.

No 
particular 
issues for 
houses 
– flats 

may need 
biomass.

As 
modelled, 
depends 

heavily on 
biomass.

Dependent 
on 

biomass. 
No solution 
modelled 
works for 

flats.

Economic impact 
on house building

Lower                                                                          Higher

Notes to table:
• Figures presented in the final column are based on those types of property and 

development which do manage to meet this standard.

• The 70 per cent reduction is not met in flats where APEE is required and biomass not 
included. Some redistribution of the requirements would therefore be needed in order 
to meet the 70 per cent reduction.

• The capital costs are for the year in which the changes are assumed to be introduced.  
It is assumed that the 25 per cent reduction would take place in 2010. For the 44 per 
cent change, 2013 is assumed. The costs for all other reductions shown are in 2016.  
The year of introduction makes a difference to this modelling because global (but not 
local) learning rates have been included in this analysis. (NB the dynamic analysis 
included in the Impact Assessment includes both global and local learning rates.)

5.39 Based on the new modelling analysis, Government’s view is that it would 
not be appropriate to set the carbon compliance level at the most demanding 
level modelled, ie eliminating regulated emissions plus appliances. It is 
not technically robust and places an unacceptably high cost premium on 
development (more than £20,000 per home).

5.40 A 100 per cent reduction in regulated emissions appears to be at the top 
end of what is realistic. Like the most demanding level, it is substantially 
reliant upon biomass technology and involves a significant cost premium on 

Energy Efficiency and Carbon Compliance
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development (£12,400 £17,000 per home on average). On the other hand, 
we need to be mindful of the potential for technological innovation between 
now and 2016, and also the potential for further changes to SAP to make a 
difference. So Government is interested in views on a carbon compliance level 
of 100 per cent.

5.41 A 70 per cent reduction also appears to be interesting. The construction cost 
is significantly lower than for 100 per cent, and there are fewer technology 
issues, in that development as a whole would be less dependent on particular 
technologies.

5.42 The analysis also suggests that there are a number of technologies which 
get close to, but do not quite reach, a 70 per cent reduction in certain types 
of dwelling (for example, combining gas CHP, solar PV and Best Practice 
Energy Efficiency in city infill flats – see Annex E). This has several possible 
implications. One is that an appropriate level of carbon compliance might be 
a little below 70 per cent. Another is that, with further optimisation of design, 
70 per cent could be reached with those technology combinations which are 
currently ‘near-misses’. A third possibility is that there might be scope for 
differentiating the carbon compliance level for different types of dwelling. 
Government’s view is that it is premature to decide those issues now. On 
the basis of the work to date a carbon compliance level of around 70 per cent 
would provide an ambitious but technically realistic aim for the generality of 
dwellings and as a result is worth serious consideration. If the outcome of 
this consultation is that this should be the regulatory aim, then the Part L 
reviews between now and 2016 can decide the exact level and details, and the 
potential variation by dwelling type, based on the latest information available at 
that time.

5.43 Finally, a reduction of 44 per cent is technically robust and involves a capital 
cost premium of £7,500 to £9,500 per home. However, it leaves a higher level 
of carbon emissions onsite than the above options. On the face of it, a 44 
per cent reduction does not achieve any further onsite carbon reductions or 
innovation beyond the level foreseen for 2013. The true situation may be more 
subtle. Some further innovation in energy efficiency would be needed if energy 
efficiency backstops were set at a high level in 2016 (see paragraph 5.7 above). 
But onsite energy supply would not be pushed further at that stage. It would be 
possible to leave the carbon compliance level at 44 per cent in 2016 and then to 
consider a further increase at a later date. But there is an argument that policy 
should be devised to promote continued innovation onsite. 
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Incentives for LZC energy

5.44 The Government has taken powers in the Energy Act 2008 to introduce 
feed-in tariffs and renewable heat incentives to support distributed electricity 
generation and renewable heat respectively. The level of these incentives, and 
the scale of energy infrastructure which will be eligible for them, have not yet 
been decided and will be a matter for further policy development.

5.45 It also remains to be decided in what form these incentives will be made 
available and which parties will be eligible to claim them. Of most significance 
to this policy is the issue of whether house builders or energy services 
companies (ESCOs) should be eligible to claim feed-in tariffs and renewable 
heat incentives. This will be a matter for further Government consideration 
over coming months.

Questions on carbon compliance level

5.46 Q 6 Does the analysis of carbon dioxide reductions from different technologies 
and the associated costs set out in Annex E look about right to you? If not, 
why not?

5.47 Q 7 Is it right to rule out a carbon compliance level based on eliminating 100 
per cent of regulated emissions plus emissions from cooking and appliances 
onsite as from 2016? If not, why not?

5.48 Q 8 Assuming feed-in tariffs and renewable heat incentives cannot be claimed 
towards the cost of installing LZC energy in support of a new home, which of 
the following carbon compliance levels would you favour for 2016, and why: (i) 
a continuation of the 44 per cent to be introduced from 2013; (ii) 70 per cent; 
or (iii) 100 per cent?

5.49 Q 9 If feed-in tariffs and/or renewable heat incentives could be claimed by a 
house builder or energy service company, what would your answer be to the 
previous question?

5.50 Q 10 Following the outcome of this consultation, should Government indicate 
the level of carbon compliance proposed for 2016 as (i) a single number, or 
(ii) a range, with the final number to be decided through subsequent Part L 
reviews? If you prefer a range, how wide should the range be (please express 
as a number)?

Meeting the carbon compliance requirements

5.51 Building to high levels of energy efficiency requires new techniques and new 
skills to be deployed throughout the construction industry. Similarly, selection 
and installation of the most appropriate onsite technologies will call for new 
expertise in the industry.

5.52 Government will support industry in developing and deploying the necessary 
techniques, skills and expertise between now and 2016. The Zero Carbon Hub 
has a key role to play here, engaging with other relevant stakeholders such as 
construction skills bodies. There will be a role for Government in developing 

Energy Efficiency and Carbon Compliance
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guidance on ways of meeting the requirements. There is emerging experience 
from the various exemplar programmes (in particular, individual homes at the 
BRE Innovation Park and the work conducted to date on English Partnerships’ 
Carbon Challenge and eco-towns), and we need to make sure that these 
lessons are properly captured and shared.

5.53 Appropriate monitoring and enforcement of the regulations will be needed to 
ensure that house builders meet the required standards. This should be carried 
out in a risk-based and proportionate way, taking into account better regulation 
principles. Government is currently reviewing the way that the Building Control 
system operates. Following consultation earlier this year, we intend to publish 
an implementation plan in early 2009, prioritising those actions which will 
make a real difference to the levels of compliance.
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Section 6

Allowable Solutions

6.1 The energy efficiency and carbon 
compliance standards set out 
in the preceding section will 
significantly reduce the carbon 
emissions of a new home 
compared to current regulations. 
However, this still leaves a 
residual carbon footprint that 
needs to be addressed in order 
to meet the zero carbon 
home standard. This section 
explores the allowable solutions 
for dealing with the residual 
emissions. It also proposes a mechanism providing a predictable level of costs 
that industry is expected to bear in deploying the allowable solutions

List of allowable solutions

6.2 The key principles for designing the allowable solutions have been presented 
in section 3. We want an approach that encourages house builders to go 
further onsite than the minimum carbon compliance level, and reduce 
emissions from energy used by the development where that is appropriate. 
We want to promote innovation in a low carbon built environment and to 
encourage local authorities to reduce emissions by looking at their area’s built 
environment and energy supply holistically. 

6.3 With these principles in mind, we wish to consult on the following approach. 
Developers will need to employ some combination of the following ‘allowable 
solutions’ in order to deal with the residual emissions remaining after taking 
account of the minimum carbon compliance standard set out in the preceding 
section:

l		 carbon compliance beyond the minimum standard (towards or all the way 
up to mitigating 100 per cent of regulated emissions plus emissions from 
cooking and appliances)

1

2

3

Allowable
solutions

Carbon compliance
(on-site + connected heat)

Energy efficiency

Allowable Solutions
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l		 a credit for any energy efficient appliances or advanced forms of building 
control system42 installed by the house builder that reduce the anticipated 
energy demand from appliances43 or reduce regulated emmissions below 
the level assumed by SAP

l		 where, as a result of the development, low carbon or renewable heat (or 
cooling) is exported from the development itself, or from an installation 
that is connected to the development, to existing properties that were 
previously heated (or cooled) by fossil fuels, then credit will be given for 
the resulting carbon savings

l		 a credit for S106 Planning Obligations paid by the developer towards local 
LZC energy infrastructure

l		 retrofitting works undertaken by the developer to transform the energy 
efficiency of existing buildings in the vicinity of the development

l		 any investment by the developer in LZC energy infrastructure (limited to 
the UK and UK waters) where the benefits of ownership of that investment 
are passed to the purchaser of the home

l		 where offsite renewable electricity is connected to the development 
by a direct physical connection (and without prejudice to any regulatory 
restrictions on private wire), a credit for any carbon savings relative to grid 
electricity; and

l		 any other measures that Government might in future announce as being 
eligible.

6.4 Three items on the list (carbon compliance; LZC electricity via direct physical 
connection; and appliances and building control systems) all relate directly to the 
carbon emissions of the home itself. The others relate to the contribution that 
the home makes to tackling emissions and promoting LZC energy elsewhere, 
either directly (exports of heat, retrofitting) or financially (S106, investment 
in LZC energy infrastructure). Further comments on the allowable solutions, 
including the rationale for including them, are set out in Table 2 below.

42 Examples might include ‘smart’ systems which automatically adjust energy settings or turn off appliances if the home is unoccupied

43 SAP does not at present include any assumptions about appliances
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Table 2:Comments on allowable solutions

Allowable solution Comment

Carbon compliance 
beyond the 
minimum standard

•   There may be circumstances (eg larger sites) where 
going further on carbon compliance costs less than other 
allowable solutions. 

•   Given the overall intent of the policy, developers should 
be able to choose this as an allowable solution where it is 
cost effective for them to do so.

Energy efficient 
appliances / 
building control 
systems

•   Since appliance energy use is one of the factors included 
in the zero carbon calculation, it is appropriate to make an 
allowance for energy efficient appliances.

•   To meet the innovation objective of the policy, it would be 
expected that appliances counting towards the allowable 
solutions should be of the highest standards available 
at the time the home is built. For example, adopting the 
‘quick wins’ standard used for Government procurement43 
might provide a suitable benchmark.

•   Given that appliances have a relatively short life, compared 
to the building and LZC technologies, Government is 
inclined not to count such measures towards the carbon 
compliance level. Hence they count towards allowable 
solutions rather than carbon compliance.

Exports of low 
carbon or renewable 
heat (or cooling) 
to surrounding 
developments

•   Depending on location, there should be potential to share 
heat between new homes (which may have excess heat 
from onsite CHP), existing homes (which would tend to 
have a greater heat requirement than new homes) and 
non-domestic buildings (whose energy requirements 
will have a different demand profile across the day from 
homes).

•   So, including heat exports as an allowable solution should 
support developments which take advantage of such 
opportunities and so create cost effective opportunities for 
heat shared across new and existing development.

•   Note that heat imported from outside the development 
would be included as part of the carbon compliance 
calculation.

43 The Buy Sustainable - Quick Wins are a set of minimum environmental standards to which products commonly purchased by 
central government departments must confirm. They cover a range of goods including IT equipment, white goods, paper and 
construction materials and relate to characteristics such as energy consumption, recycled content and biodegradability.  
See http://online.ogcbuyingsolutions.gov.uk/bcm/sustainablesolutions/quickwins.
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Allowable solution Comment

S106 Planning 
Obligations

•   The Planning Policy Statement: Planning and Climate 
Change44 expects new development to be planned to make 
good use of opportunities for decentralised and renewable 
or low-carbon energy. S106 Planning Obligations provides 
a potential mechanism through which such infrastructure 
might be delivered.

•   Where such contributions are appropriate, it is right 
to include them in the allowable solutions. Otherwise 
developers would be required, in effect, to deal with the 
same residual emissions twice.

•   Where such contributions apply, a method will be needed 
for calculating the amount of carbon to be attributed to the 
financial contribution made by the developer.

•   Whether S106 will be a suitable vehicle for a particular 
allowable solution will depend on the facts and 
circumstances of the case, in particular the relevance of 
that solution to the housing development in question. 

Retrofitting of 
existing buildings in 
the locality

•   A number of schemes exist, notably the Carbon Emissions 
Reduction Target (CERT)45, which currently support 
relatively easy and cheap energy efficiency measures.  
By the time that this policy is in force, the potential for 
such measures is likely to be largely or entirely exhausted.

•   As a result, the allowable solution here would be the 
installation of the more difficult energy measures in existing 
homes, for example through a whole house approach to 
transform the energy efficiency of a home. In framing the 
details, Government would be mindful of the need not to 
duplicate work that may be covered by the successors to 
the CERT programme, and to provide appropriate certainty 
that the work has been carried out as planned. 

•   If existing homes stand to benefit from lower fuel bills as 
a result of such works, this has the potential to extend the 
benefits of new housing development in an area to existing 
local residents.

44 www.communities.gov.uk/planningandbuilding/planning/planningpolicyguidance/planningpolicystatements/planningpolicystate-
ments/ppsclimatechange/ 

45 www.opsi.gov.uk/si/si2008/uksi_20080188_en_2 
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Allowable solution Comment

Investments 
in LZC energy 
infrastructure 
(benefits of 
ownership 
transferred to the 
buyer of the home)

•   The developer buys a financial investment in LZC 
infrastructure and transfers this investment to the buyer of 
the zero carbon home46. The buyer should benefit from an 
income stream from this investment, so there is a tangible 
benefit from owning a zero carbon home.

•   However, there are detailed issues of policy design to 
consider – for example, whether the investment needs 
to be tied in some form to the home (or the housing 
development as a whole) on an ongoing basis or whether 
the beneficiary is free to sell (or substitute) this asset.

•   Including such investments in the allowable solutions 
supports the objective of using the policy to contribute 
towards the achievement of the Renewable Energy 
Strategy.

Offsite renewable 
electricity 
connected via direct 
physical connection

•   Section 5 explains why we do not propose to count 
directly connected renewable electricity towards carbon 
compliance.

•   However, for the same reasons, Government is interested 
in views on whether it should count towards the allowable 
solutions.

Any other measures 
announced by 
Government

•   No such measures are currently planned. However, the 
review proposed for 2012 (see paragraph 6.27 below) 
could potentially lead to further allowable solutions being 
announced.

•   It is possible that technological or commercial innovation 
will identify additional measures that should be included in 
the allowable solutions.

6.5 We are also interested in investigating whether the Community Infrastructure 
Levy (CIL) can be used as an allowable solution in a way that is consistent 
with the Government’s approach to the CIL - for example where local 
authorities prioritise CIL spending on energy infrastructure such as a district 
heating scheme.  One approach might be for the local authority to determine 
the impact of putting in a local energy scheme on emissions reductions, 
including from the new development expected to come forward in the area, 
and conclude that the scheme proposed would be enough to abate some or all 
of any residual emissions from new development. To the extent that CIL funds 
could be shown to be specifically allocated towards energy infrastructure, 
and bearing in mind that CIL funds might form only a part of the infrastructure 
funding mix, there might be a way of counting payment of the standard CIL 
charge as an allowable solution. We would welcome views on this.

46 Example: the developer purchases and transfers shares representing a 0.001 per cent stake in a wind farm producing 200 GWh 
per year of renewable electricity.  There is a corresponding credit against residual emissions of 860 kgs of CO2 per year (ie 2,000 
KWh of electricity, at 0.43 kgs/KWh).
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6.6 The principles set out in section 3 include incentivising reductions in emissions 
from the locality of the development. All of the measures that can be put 
in place to achieve the carbon compliance level (see section 5) are either 
on site or (in the case of directly connected heat) local. However, allowing 
the developer to provide the home buyer with an investment in LZC energy 
infrastructure is not necessarily tied to the locality.

6.7 It may be that some house builders will wish (perhaps for reasons of cost 
or other reasons such as of corporate social responsibility) to undertake or 
to facilitate LZC energy infrastructure investments which are visible on a 
national scale and which address emissions from their national portfolio of 
developments.

6.8 It may also be the case in some areas that there are relatively few suitable 
opportunities for reducing carbon emissions locally. This could be the case, for 
example, in an area with few opportunities for community scale infrastructure 
or where (contrary to the intent of the planning policy statement on climate 
change) the local authority is not active in promoting the opportunities for LZC 
infrastructure. Where there are few opportunities locally, there is a risk that 
parties who control those opportunities might not make them available on 
reasonable terms and conditions.

6.9 For the above reasons, Government is not inclined to require that all allowable 
solutions have to be local. Such a requirement could potentially result in some 
developments not proceeding or cause developers to adopt allowable solutions 
that are less cost effective than those which would otherwise be available.

6.10 Even if there is no absolute requirement that all allowable solutions should be 
local to a development, it would be possible to devise ways of favouring local 
(or indeed regional) solutions over more remote solutions, in order to encourage 
full exploitation of local potential. But the more strongly local solutions were 
favoured, the greater the risk of the consequences described above.

6.11 Precise details of the allowable solutions will need to be finalised at a later 
date. Specific provisions may be required – for example, to avoid the same 
measures being double-counted within carbon compliance and allowable 
solutions. However, Government does not believe that industry needs the 
precise details of the allowable solutions at this stage, provided that it has a 
predictable basis on which to plan its investment decisions and strategic land 
purchases. That predictability is provided by the review mechanism set out 
further below.

Measures not included in the allowable solutions

6.12 We know that stakeholders such as the UK GBC Task Group have suggested 
a buy-out fund as a mechanism for dealing with residual emissions. But the 
case for any such fiscal measures needs to be considered by the Government 
in the context of the broader economic and fiscal environment and can only be 
brought forward through HM Treasury budget processes. Government is not 
proposing to take forward a zero carbon buy-out fund at this stage. See also 
paragraph 6.32.
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6.13 Similarly, there are a number of other possible measures that have not been 
included on the list of allowable solutions at this stage.

Practical examples

6.14 Government does not wish to prescribe which allowable solutions should be 
adopted in which situations. Allowing industry and local partners the flexibility 
to innovate and to discover the most cost-effective approaches in specific 
circumstances is, as set out in section 3, an important principle.

6.15 At the same time, Government recognises that some house builders may 
welcome practical guidance in this area, whether issued by Government or 
by other interested bodies. Government will consider the case for issuing 
guidance (including on measurement of carbon emissions reductions), in a way 
which provides clarity as to the rules without stifling innovation, at the time 
that it brings forward proposed regulations covering the allowable solutions.

6.16 In the meantime, we set out in Annex F a few worked examples of the 
allowable solutions set out above to help readers to consider the proposals in 
this consultation.

Questions about allowable solutions

6.17 Q 11 Do you disagree with the inclusion of any of the allowable solutions set 
out in paragraph 6.3 above? If so, please list which you disagree with, and 
state your reasons.

6.18 Q 12 Assuming directly connected offsite renewable electricity does not count 
towards carbon compliance, should it count towards the allowable solutions?

6.19 Q 13 Are there any further measures which you think should be added to the 
list of allowable solutions at this stage? If so, what are they, and why should 
they be added now?

6.20 Q 14 Please provide any views on how the Community Infrastructure Levy 
(CIL) might be used as an allowable solution in a way that is consistent with 
the Government’s approach to the CIL.

6.21 Q 15 (a) Paragraph 6.6 notes that carbon compliance measures and nearly all 
of the allowable solutions relate to measures undertaken in the locality of the 
housing development.  Do you agree that this provides sufficient emphasis on 
local measures?  

6.22 Questions 15(b) Alternatively would you favour an approach which gives 
further prioritisation to local emissions reductions? If so, how would you 
suggest that this should be achieved? Should there be a further distinction 
between reductions achieved in the same government office region as the 
zero carbon home versus reductions achieved elsewhere in the UK?



Definition of Zero Carbon Homes and Non-domestic Buildings: Consultation 

52

logos.indd   1 5/12/08   12:45:58

Predictability of costs

6.23 The cost of allowable 
solutions will depend on 
local circumstances and on 
opportunities for investment 
such as in local heat schemes 
and other forms of renewable 
energy. Since the national and 
local policy framework is not yet 
fully in place, it will take some 
time for these costs to emerge 
with certainty.

6.24 However, developers need to 
be able to plan their strategic land purchases now and industry supply chains 
need to make investment decisions in preparation for 2016. 

6.25 In order to provide the necessary level of predictability, Government’s favoured 
approach is to set out now a maximum level of costs that developers will 
be expected to bear in dealing with residual emissions and a mechanism for 
reviewing what further actions might need to be taken if that level of cost 
looks likely to be exceeded. This approach is described below.

6.26 Following the outcome of this consultation, Government will announce a 
maximum level of costs that it expects developers to spend on allowable 
solutions (the ‘capped cost’). This would most likely be expressed in terms 
of expenditure per tonne of carbon dioxide. The level of the capped cost is 
discussed in paragraphs 6.34 - 6.40 below.

6.27 In 2012, Government will review the progress that has been made in delivering 
zero carbon homes and in particular, putting in place allowable solutions from 
the proposed list. This review will take account of factors such as:

l		 technological developments making it easier for builders to go beyond 
the minimum carbon compliance level or to achieve carbon reductions via 
appliances and building control systems

l		 progress by Government in putting in place energy policies relating to heat 
networks, retrofitting of existing stock and a supporting framework for 
community investment in distributed energy

l		 local government practice in creating opportunities for allowable solutions 
to be realised locally; and

l		 market opportunities for investment in LZC infrastructure generally.

1

2

3

Allowable
solutions

Carbon compliance
(on-site + connected heat)

Energy efficiency

Cost not exceeding
£X per tonne CO2



Allowable Solutions

53

logos.indd   1 5/12/08   12:45:58

6.28 In undertaking such a review, Government will wish to confirm that allowable 
solutions will be available from 2016, at the scale required and for the range of 
situations and parties required, and at a cost not exceeding the capped cost. 
It will also wish to check that each of the allowable solutions continues to 
support Government’s wider energy and climate change policies. Assuming it 
is satisfied by the review, Government would expect to confirm that the policy 
remains unchanged. 

6.29 If the Government does confirm the policy in that way, that does not 
necessarily mean that Government expects every single development that 
would otherwise have come forward in every location to able to put in place 
available solutions at or below the capped cost. It may, for example, mean 
that Government is satisfied that the overall impact on the total number 
of developments that will come forward through the planning system is 
sufficiently small not to be of concern.

6.30 If, however, the review indicates that there will be a problem, in particular that 
an insufficient number of developments will be able to put in place allowable 
solutions at or below the capped cost, then further action will be needed at 
that stage. The Government does not intend to set out now what course of 
action it will take if this proves to be the case. However, one possible course 
of action that would be open to Government at that time would be to add 
further measures to the list of allowable solutions.

6.31 In conducting the 2012 review, Government will not only want to consider the 
implications for the total level of development that will proceed but also the 
spatial and land use implications. For example, Government will consider (i) 
any significant regional disparities (eg if development was marginalised in one 
particular region even though the overall national picture was favourable) or (ii) 
impacts on brownfield development (which generally has fewer environmental 
implications than greenfield development). Government is interested in views 
on whether brownfield development should benefit from derogations on 
allowable solutions that are not available to development generally.

6.32 Lastly, Government will examine what arrangements are needed to ensure 
new homes achieve the zero carbon standard through allowable solutions, 
and the legal mechanisms needed to underpin those arrangements. It will be 
important to ensure that the regime operates in a transparent and robust way, 
with appropriate safeguards to ensure compliance and minimise the risk of 
error or fraud. But in finalising arrangements, Government will look for ways to 
achieve its ends at least regulatory cost. As such it would take account of any 
relevant voluntary industry practice that might come forward in the meanwhile. 
For example, it is possible that the private sector might step forward to put in 
place funding mechanisms for implementing allowable solutions on behalf of 
developers.

6.33 The choice of 2012 as the year in which this review will take place is intended 
to allow sufficient evidence on the measures included in the allowable 
solutions to come forward while providing sufficient time to industry and 
others to take account of any policy refinements that might be needed in 
advance of 2016. This would also tie in with consultation on more detailed 
proposals for changes to Part L in 2013. Government is interested in views on 
whether 2012 is the right time to undertake such a review.



Definition of Zero Carbon Homes and Non-domestic Buildings: Consultation 

54

logos.indd   1 5/12/08   12:45:58

Level of capped cost

6.34 A key issue is the level at which the capped cost should be set. At one 
extreme, if it is set at a low level, then there is a risk that allowable solutions 
will not be available at or below the capped cost on the scale required.  
If industry anticipates that this will be the case, and that the policy will be 
relaxed in 2012, then there is a risk that industry will not seek to drive forward 
innovation (beyond preparing to achieve the carbon compliance level) between 
now and 2012.

6.35 At the other extreme, if the capped cost is set high, and if industry is not yet 
ready to take a view on the extent and cost of allowable solutions that will be 
available, then this could erode the confidence of the house building market 
at a very fragile time. If industry forms the view that the cost of allowable 
solutions will be high, then this would feed through into land values and could 
adversely affect the economics of house building, reducing the number of 
houses that are built. 

6.36 Government needs to strike a balance in setting the capped cost – between 
maintaining incentives for innovation and maintaining confidence in the house 
building market.

6.37 One approach would be to set the capped cost at the shadow price of carbon 
(SPC) used for Government’s appraisal of policies47. The SPC represents the 
social cost of carbon (ie the damage inflicted on the world by emitting a tonne 
of CO2, expressed in monetary terms) assuming an emissions scenario in 
which atmospheric concentration of greenhouses gases is stabilised at 550 
parts per million carbon dioxide equivalent (550 ppm CO2e). The figure used 
for the SPC is £25.5 / t CO2 for the year 2007 (in 2007 prices), rising over time 
at 2 per cent per annum in real terms to £59.6 / t CO2 by 2050.

6.38 There are a number of reasons why the SPC might not be appropriate as the 
capped cost:

l		 our understanding of the social cost of carbon and of the marginal cost  
of meeting our emissions targets continues to evolve. DECC is  
conducting a review of the SPC, considering the case for moving to a  
‘target-consistent’ approach, ie basing the SPC on marginal abatement 
cost that is consistent with our mitigation targets. Government guidance 
on the SPC will be updated in due course should any changes to the SPC 
be made

l		 the SPC does not capture the benefits associated with innovation. In 
other words, if the zero carbon homes policy leads to innovation which 
brings down the cost to others of reducing emissions, then using the SPC 
alone would not provide industry with a sufficiently strong incentive for 
innovation; and

47 See www.defra.gov.uk/Environment/climatechange/research/carboncost/index.htm for further details.
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l		 as noted in section 2, the zero carbon homes policy can also stimulate 
action aimed at meeting the objectives of the Renewable Energy Strategy. 
The marginal cost per tonne of CO2 implied by the cost of the final unit 
of renewable energy needed to meet the RES target in full is likely to 
be higher than the SPC. This is an area of analysis which Government is 
continuing to develop.

6.39 For the above reasons, the Government considers that the current SPC sets a 
lower boundary for the capped cost to be used. Other options would include:

l		 using the price of CO2 implied by future prices of Renewable Obligation 
Certificates (ROCs). This is consistent with a policy rationale based on 
meeting renewables targets (since the Renewables Obligation is aimed at 
achieving a certain level of renewable energy). Based on analysis prepared 
for DECC’s consultation on the Renewable Energy Strategy, we estimate 
this cost to be in the region of £100 / t CO2

48

l		 using the price of CO2 implied by the incentives for emerging renewable 
technologies (such as wave, tidal-stream, solar, geothermal, tidal barrages), 
which are entitled to two ROCs per MWh generated (whereas more 
mature technologies, such as onshore wind are only entitled to one ROC). 
The rationale here is that the higher incentive reflects the wider benefits of 
innovation referred to above. An implied price of CO2 based on two ROCs 
would be in the region of £200 / t CO2; or

l		 using a price of avoided renewables, which recognises the consequences 
of the policy on the amount of renewable energy that needs to be 
generated in order to meet the RES and the costs thereby saved. 
Government has not yet finalised how the price of avoidable renewables 
will be calculated, and this is an area of ongoing policy development.

6.40 Government is interested in views on the level at which to set the capped cost.

Lifetime of residual emissions

6.41 New homes last for many years. The investments that are made via allowable 
solutions should yield benefits over a number of years too. So that raises a 
question as to the number of years of emissions that need to be addressed via 
allowable solutions. There are a number of considerations here:

l		 we could take into account the design lifetime of the home, say 60 years49. 
So, for example, we might require allowable solutions covering a total of 60 
tonnes of CO2 for a new home which has residual emissions of one tonne 
per year;

48 Implementation of EU 2020 Renewable Target in the UK Electricity Sector: Renewable Support Schemes - A report for the 
Department of Business. Enterprise and Regulatory Reform. June 2008, Redpoint et al (2008) - http://renewableconsultation. 
berr.gov.uk/related_docuements

49 60 years is a period quoted by some bodies, such as the Council of Mortgage Lenders, for determining whether a dwelling 
is suitable for mortgage lending.  60 years was also the normal design life quoted in British Standard BS 7543 1992: Guide to 
Durability of buildings and building elements, products and components (although the 2003 update no longer refers to a minimum 
lifespan).
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l		 but we are expecting the electricity grid to be progressively decarbonised 
over coming decades. So a home which emits one tonne of CO2 per year 
when it is first built is likely to have a declining level of emissions over time 
(and therefore less than 60 tonnes over its lifetime); furthermore,

l		 60 years would potentially be relatively harsh, given that the carbon 
compliance level allows for inclusion of technologies (such as micro-
generation) that are likely to have a useful life which is shorter than the 
building. So it could potentially distort incentives between onsite and offsite 
measures to require allowable solutions to cover 60 years of CO2 emissions.

6.42 Government is interested in views on this issue. For purposes of the analysis 
in the Impact Assessment it has been assumed that 30 years of residual 
emissions will be covered via allowable solutions. This can be seen as being 
broadly representative of (i) the lifetime of onsite LZC technologies and (ii) the 
period beyond which the electricity grid will be substantially decarbonised.

Questions about review mechanism, capped cost and lifetime of residual 
emissions

6.43 Q 16 Do you agree that the review mechanism proposed for 2012 will provide 
predictability for industry now, while enabling the policy to be adjusted in the 
light of developments between now and 2016?

6.44 Q 17 Should developments on brownfield land be subject to derogations from 
allowable solutions that are not available to other forms of development? If  
so, how?

6.45 Q 18 Do you agree with the proposed scope of the review mechanism? If not, 
please set out what you think the scope should be.

6.46 Q 19 Is 2012 the right time to undertake such a review? If not, do you think it 
should be (i) earlier or (ii) later?

6.47 Q 20 Of the following, which is your preferred basis for setting the capped 
cost: (i) Shadow Price of Carbon; (ii) price of CO2 implied by Renewable 
Obligation Certificates; (iii) price of CO2 implied by incentives for emerging 
renewable technologies (ie two ROCs)? Why?

6.48 Q 21 Of the following, which is your preference as to the number of years of 
residual emissions to be covered via allowable solutions: (i) 30 years;  
(ii) 60 years? Why?

6.49 Q 22 If you do not think that either 30 or 60 years are appropriate, then what 
would your approach be? 



Allowable Solutions

57

logos.indd   1 5/12/08   12:45:58

Powers and enforcement

6.50 The allowable solutions will not be needed until 2016 for the generality of 
homes. As noted above, the detailed mechanisms (including methods of 
measuring emissions) will need to be designed in further detail, and will be 
consulted upon at a later date. This will include consideration of what further 
powers are needed, if any, over and above existing legislation in order to give 
effect to the allowable solutions (and, potentially, carbon compliance too). That 
is not a matter for this consultation.

6.51 In parallel, we will need to decide what regulatory processes and bodies 
we should task with monitoring and enforcing compliance with allowable 
solutions. Again, that is not a matter which we are seeking to resolve in this 
consultation.

6.52 At the same time, Government expects that industry and regulatory bodies 
will want to have some indication of the processes which might be involved 
and will want to be reassured that the relevant regulatory bodies will have 
adequate capacity and expertise to administer this system. In particular, there 
may be concerns that:

l		 Building Control Bodies are not well placed to examine circumstances 
outside the boundaries of the development; and

l		 Local Planning Authorities (LPAs) lack the capacity and expertise to ensure 
that house builders are dealing correctly with residual emissions.

6.53 Government recognises that these are legitimate concerns which will need to 
be addressed. We will wish to put in place a process which is as streamlined 
as possible and which does not place unrealistic expectations upon either 
Building Control Bodies or LPAs or imposes disproportionate costs on 
developers. It may be that there is a role for other parties here – for example, 
the growing industry associated with providing energy advice and certifying 
the energy performance of buildings.

6.54 By way of illustration, one approach that could apply in the future might be  
as follows:

l		 as set out in the Planning Policy Statement on climate change, LPAs should 
consider opportunities for local LZC energy infrastructure as part of their 
plan-making activities. This activity will generate opportunities for many of 
the types of measures that are included on the list of allowable solutions

l		 planning applications would set out the allowable solutions that the 
developer proposes in order to reach the zero carbon homes standard

l		 the LPA would satisfy itself, as part of the approval process, that the 
allowable solutions are in line with local plans and policies (eg S106) but 
would not otherwise seek to micro-manage the approach proposed by the 
developer. The allowable solutions would then be reflected, as necessary, 
in the planning conditions



Definition of Zero Carbon Homes and Non-domestic Buildings: Consultation 

58

logos.indd   1 5/12/08   12:45:58

l		 carbon compliance would be certified to and checked by Building Control 
Bodies (this would also show any over-compliance to the extent that going 
beyond the minimum level is chosen as an allowable solution); and

l		 the developer would retain the services of an appropriate accredited body 
(to be selected) to check that the allowable solutions that are being taken 
forward add up to the residual emissions of the home. That body would 
certify this to the LPA, at which point the planning conditions would be 
discharged.

6.55 The above approach should mean that LPAs are able to concentrate their 
development control activities on ensuring that the developer abides by local 
plans and policies, rather than checking the detailed calculations underpinning 
allowable solutions. It allows Building Control Bodies to concentrate on the 
circumstances within the development itself rather than verifying allowable 
solutions which might pertain across a much wider area.

6.56 We would need to ensure that any process is streamlined from the house 
builder’s point of view, for instance avoiding the need to be accountable to 
multiple bodies for providing the same information, in accordance with the 
Hampton principles of better regulation50.

6.57 The choice of regulatory vehicle for the allowable solutions potentially affects 
the territorial application of the policy. Subject to decisions on devolution (see 
paragraph 1.21), Building Regulations currently apply to England and Wales 
whereas any proposals brought forward by the Department in relation to 
planning will only relate to England.

Questions on enforcement
6.58 Q 23 Do you consider that the role outlined above for Local Planning 

Authorities is reasonable in relation to their capacity and expertise?

6.59 Q 24 Do you consider that the role outlined above for Building Control Bodies 
is reasonable in relation to their capacity and expertise?

50. www.berr.gov.uk/whatwedo/bre/inspection-enforcement/assessing-regulatory-system/page44042.html
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51 www.communities.gov.uk/planningandbuilding/theenvironment/zerocarbonhomes/  
We will shortly be publishing a report prepared for the Department by Cyril Sweett and Faber Maunsell to support the Impact 
Assessment. That report will be in the form of an update to their previous report (see www.communities.gov.uk/publications/
planningandbuilding/housingcarbonfootprint) and will be available from the same web page.

Section 7

Costs and Benefits

7.1 We are publishing, alongside this consultation, a Consultation Stage Impact 
Assessment, which analyses the costs and benefits of the policy and its 
distributional impact on different sectors51. The analysis is summarised in the 
following paragraphs.

Options considered
7.2 The Impact Assessment presents quite a number of combinations of levels of 

energy efficiency, carbon compliance and allowable solutions. However, for 
purposes of selecting the options to be considered in detail, we have looked at 
the following options:

Option 1 – we have included a ‘do nothing’ option, which is standard practice 
in Impact Assessments. This involves retaining the standards set out 
in current Building Regulations indefinitely and is not seen as a way of 
reaching the zero carbon homes standard

Option 2 – achieve the zero carbon standard through a combination of a high 
level of energy efficiency (modelled as EST’s Advanced Practice Energy 
Effciency Standard, APEE), a carbon compliance level of 44 per cent and 
allowable solutions

Option 3 – achieve the zero carbon standard through a combination of a high 
level of energy efficiency (APEE), a carbon compliance level of 70 per cent 
and allowable solutions; and

Option 4 – achieve the zero carbon standard through a combination of a high 
level of energy efficiency (APEE), a carbon compliance level of 100 per cent 
and allowable solutions.

7.3 Since we have previously announced Government’s intention to improve 
the energy and carbon standards set out in Building Regulations by 25 and 
44 per cent in 2010 and 2013 respectively, we have also modelled this as a 
‘Reference Case’ against which to compare Options 2, 3 and 4.

7.4 We have not modelled an option based on the Building A Greener Future 
definition of zero carbon. The reason for this is that the analysis presented in 
section 5 shows that this is not technically viable for all housing development, 
so it could be misleading to present costs and benefits based upon the 
assumption that it is technically viable.
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52 www.communities.gov.uk/publications/planningandbuilding/housingcarbonfootprint 

Costs and benefits

7.5 The approach underpinning the analysis is very similar to the approach taken 
last year in support of Building A Greener Future. However, we have made 
some changes to assumptions and methodology where relevant. The most 
significant changes are described below.

7.6 As previously announced, the policy will come into effect in 2016. However, 
we have changed the assumptions made about the time period over which 
homes that are built from 2016 meet the zero carbon standard. This takes 
into account the likelihood that there will be housing developments that are 
already under construction, or have the approvals that are needed to start 
construction, at the time that the policy comes into effect. It also takes into 
account assumptions about the composition of housing developments (see 
below) and the amount of time taken to build out developments of those 
types. We have therefore assumed that the following percentages of homes 
built will be zero carbon homes from 2016: 2016-nil; and 2017-40 per cent; 
2018-60 per cent; 2019-90 per cent and thereafter – 100 per cent.

7.7 The level and composition of house building assumed in the analysis remains 
as described in the report previously undertaken by Cyril Sweett and Faber 
Maunsell52, ie approximately 219,000 homes from 2016 (which, taken together 
with homes created through change of use, amounts to the Government’s 
target of 240,000 new homes per year). No adjustment is made to take 
account of the recent downturn in house building numbers because of the 
long timeframe for the policy.

7.8 The capital costs of meeting any particular level of carbon compliance include 
some assumptions about future changes to the Standard Assessment 
Procedure (SAP), as described in Annex E. In particular, we assume that the 
carbon intensity of imported and exported electricity will be aligned under 
SAP in the future and take some account, in the carbon intensity assumed, 
of future decarbonisation of the grid. These changes affect the combinations 
(and sizes) of technologies needed to meet the carbon compliance standard.

7.9 Besides the direct costs of procuring energy efficient fabric and LZC energy 
technologies and the costs of construction, there will be some additional 
costs of meeting the zero carbon standard. We have allowed for design costs 
equivalent to 5 per cent of the construction costs. We have also increased the 
level of costs assumed in respect of administering the zero carbon standard 
(see Impact Assessment for further details). The construction costs, design 
costs and one-off administrative costs are assumed to be incurred in the 
year of construction, whereas servicing and maintenance costs and annual 
administrative costs recur until all the technologies’ lifetimes come to an end 
(in this case, no longer than 49 years from 2016).



Costs and Benefits

61

logos.indd   1 5/12/08   12:45:58

53 These are assumed to continue until the measures’ lifetimes come to an end, which varies by technology. There are no costs or 
benefits after 2065.

54 www.communities.gov.uk/publications/planningandbuilding/housingcarbonfootprint 

7.10 The principal benefits of the policy remain (for occupants of zero carbon 
homes, depending on the technologies adoped and the commerical 
arrangements for energy supply) reductions in fuel bills and (for society at 
large) reductions in carbon emissions53. However, the way that these are 
reflected in cost-benefit analysis has changed since Building A Greener Future 
was published. In particular:

l		 energy saving benefits are modelled at the variable cost of fuel rather than 
the all-in delivered price of energy to the consumer (although the latter is 
used for assessing the distributional impact on occupants of zero carbon 
homes); and

l		 carbon savings accruing from reduced use of electricity are valued at 
the price of EU Emissions Trading Scheme (EU ETS) allowances. This 
is because a reduction in electricity demand will lead to a change in the 
distribution of electricity emissions across the EU but not a reduction in 
aggregate emissions. Emissions from the non-traded sector continue to be 
valued at the Shadow Price of Carbon.

7.11 As noted in section 6, it is difficult to predict with certainty the relative 
amounts of the different types of allowable solutions that will be taken up 
from 2016, or the costs that they will entail. At this stage (pending the fuller 
review to be undertaken in 2012), we have taken a simplified approach to 
modelling the allowable solutions, based on various combinations of offsite 
renewable electricity and heat networks. These are assumed to generate 
costs of £100 and £50 per tonne of carbon dioxide for this policy respectively. 
The carbon benefits accruing from the allowable solutions are valued in the 
same way as for carbon compliance (see 7.10 above).

7.12 Other assumptions remain largely unchanged from the recently published Cyril 
Sweett and Faber Maunsell report54.

Results of the analysis

7.13 The results of the analysis are presented in Tables 3 and 4 below. The tables 
show the costs and benefits of the Reference Case (i.e. 25 and 44 per cent 
improvements in 2010 and 2013 respectively) relative to the ‘do nothing’ 
Option 1. They then show the incremental costs and benefits, over and above 
the Reference Case, of Options 2, 3 and 4. (To calculate the costs and benefits 
of an option relative to ‘do nothing’, the costs and benefits of the Reference 
Case and of the option under consideration should be added together.)
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Table 3 Costs and benefits – onsite carbon compliance

Financial 
benefits 
Present 

Value (PV) 
(£m)

Financial 
costs PV 

(£m)

Net 
Present 
Value 
(NPV) 
before 
carbon 
benefit 

(£m)

Cumulative 
CO2 

savings 
by 2065 
(MtCO2)

NPV 
including 

carbon 
benefits 

(£m)

Annual CO2 
savings 
by 2020 
(MtCO2)

Annual CO2 
savings 
by 2050 
(MtCO2)

Reference 
case £9,306 £22,682 -£13,376 68.7 -£10,772 1.37 6.99

Option 2 -£288 £2,401 -£2,689 4.47 -£2,683 -0.08 -0.08

Option 3 £4,228 £11,958 -£7,730 36.22 -£6,494 0.49 4.69

Option 4 £6,070 £19,983 -£13,914 49.71 -£12,368 0.79 8.30

Table 4 (Costs and benefits – allowable solutions and total)

Allowable solutions
Carbon compliance plus  

allowable solutions

PV cost of 

allowable 

solutions: 

electricity 

(£m)

PV cost of 

allowable 

solutions: 

heat (£m)

Cumulative 

CO2 savings 

by 2065 

(MtCO2)

Total NPV 

before 

carbon 

benefit 

(£m)

Total NPV 

including 

carbon 

benefits 

(£m)

Total 

cumulative 

CO2 savings 

to 2065 

Reference 
case N/A N/A N/A -£13,376 -£10,772 68.66

Option 2 £3,298 £990 107 -£6,977 -£3,116 111.9

Option 3 £2,585 £776 84 -£11,091 -£6,833 120.4

Option 4 £1,762 £529 57 -£16,204 -£12,599 107.1

7.14 The tables above suggest that the Reference Case involves total costs 
outweighing total quantified benefits (including carbon benefits) by 
approximately £10.8 billion. Total carbon reductions amount to 68.7 million 
tonnes of carbon dioxide by 2065. Options 2 and 3 represent an additional 
net cost (on top of the £10.8 billion) of some £3 to £6 billion and additional 
carbon reductions of some 112 – 120 million tonnes. Option 4 represents a 
significantly greater net cost of £12.6 billion but a reduction in emissions of 
only 107 million tonnes, reflecting the assumption that more money is spent 
on onsite carbon reductions which, as modelled, are less cost-effective than 
the allowable solutions.

Sensitivity analysis

7.15 We have also undertaken some sensitivity analysis, so as to assess the extent 
to which the results depend on various parameters. The sensitivity tests have 
been carried out against Option 3 and relate to:

l		 use of biomass technologies

l		 energy prices; and

l		 a lower energy efficiency standard (modelled on EST’s Best Practice 
standard rather than Advanced Practice).
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7.16 The exclusion of biomass should not be taken as an indication that biomass 
technologies will not be used in support of zero carbon homes. However, for 
the reasons set out in paragraphs 3.23 and 3.24, it was considered prudent to 
model a sensitivity case in which there is no uptake of biomass technologies.

Table 5: Sensitivity tests on Option 3

(NB this table looks only 
at carbon compliance, 
and does not consider 
allowable solutions.)

Total 
financial 

benefits PV 
(£m)

Total 
financial 
costs PV 

(£m)

Total NPV 
before 
carbon 
benefit 

(£m)

NPV 
including 

carbon 
benefits 

(£m)

Cumulative 
CO2 savings 

by 2065 
(MtCO2)

Annual CO2 
savings 
by 2050 
(MtCO2)

Base case (70% carbon 
compliance plus APEE; 
central energy prices)

£4,228 £11,958 -£7,730 -£6,494 36.22 4.69

No biomass £4,765 £13,342 -£8,577 -£7,180 40.4255 4.67

Energy prices at 200% 
of central estimate (ie 
doubled)

£8,456 £11,958 £3,502 £2,266 36.22 4.69

Energy prices at 75% of 
central estimate -£3,171 £11,958 -£8,787 -£7,551 36.22 4.69

Best Practice energy 
efficiency backstop £3,102 £7,882 -£4,780 -£4,070 24.9156 4.94

Sectors and groups affected by the policy

7.17 House builders will be affected by the policy because they will be required to 
build homes to more demanding energy and carbon standards than is required 
by current Building Regulations. They will also need to put in place allowable 
solutions to deal with the residual emissions from homes. This will entail a 
higher level of cost, although such costs should decline as industry becomes 
more accustomed to building zero carbon homes.

7.18 House builders may be able to share the increased costs with other sectors 
and groups, in particular:

l		 buyers of zero carbon homes (if they are willing to pay more for homes 
with lower energy bills)

l		 landowners (see paragraph 5.36)

l		 energy consumers (if house builders are eligible to claim incentives for LZC 
energy technologies – see paragraph 5.45) and

l		 energy services companies (who would seek to recover capital costs of 
LZC energy technologies from selling the energy produced to the zero 
carbon home and/or third parties).

55 The increased carbon savings shown for the ‘no biomass’ case reflects the greater longevity assumed for PV technologies than 
for biomass technologies.

56 The reduced carbon savings shown for the ‘BPEE’ case reflects the replacement of relatively energy efficiency measures included 
in APEE with renewable energy technologies which are assumed to have a short lifetime, see paragraph 5.4.
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7.19 There would be implications for industry beyond house builders. In particular, 
the supply chain would need to adapt by offering products and services 
meeting the requirements of zero carbon homes, such as more energy 
efficient building materials and LZC energy technologies. 

7.20 There would also be some impact on the energy industry because:

l		 at the margin, there should be less demand for centrally produced energy 
(demand would be reduced by improved energy efficiency and the policy 
would result in more distributed energy production)

l		 at the margin, energy companies would need to invest less in renewables, 
because the policy would make some contribution towards meeting the 
UK’s renewables targets; and

l		 reduced electricity demand from new homes would mean that energy 
companies would need to buy fewer EU ETS permits (or have more excess 
permits to sell).

7.21 There would be an impact on buyers of zero carbon homes, who (depending 
on the technologies adopted and the commercial arrangements for energy 
supply) should face lower energy bills than they would if they bought homes 
meeting today’s Building Regulations. There would also be wider costs and 
benefits for owners of zero carbon homes (see paragraph 3.27).

7.22 Finally, there would be some impact on regulatory bodies. One possible approach 
to monitoring compliance and enforcement is set out in paragraph 6.53.

Questions on Impact Assessment

7.23 Q 25 Do you agree that the Impact Assessment broadly captures the types 
and levels of costs associated with the policy? If not, why not?

7.24 Q 26 Do you agree that the Impact Assessment broadly captures the types 
and levels of benefits associated with the policy? If not, why not?

7.25 Q 27 Do you agree that the Impact Assessment reflects the main impacts that 
particular sectors and groups are likely to experience as a result of the policy? 
If not, why not?
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Section 8

New Non-domestic Buildings

Introduction

8.1 Non-domestic buildings (ie all buildings other than dwellings, including 
commercial, industrial and public buildings) account for approximately 16.5 per 
cent of the UK’s total carbon emissions57. We recognise that some parts of 
industry have already taken steps to help improve energy efficiency through 
initiatives such as ‘green leases’ (see paragraph x) and LES-TER58, and many 
non-domestic buildings are being developed using sustainability tools such as 
BREEAM (see paragraph 8.48). However, it is imperative that we take steps to 
reduce these emissions further and to ensure that others in industry raise their 
standards. In March 2008 the Government announced an ambition that all new 
non-domestic buildings would be zero carbon from 2019.

8.2 This ambition sits against the backdrop of the policy context discussed in 
Section 2, such as the UK’s commitment to an 80 per cent reduction in 
greenhouse gas emissions by 2050, the development of the Renewable 
Energy Strategy (RES) and the development of European-wide requirements 
on the energy performance of all types of buildings. In addition, there are 
a number of other policies designed to reduce emissions for non-domestic 
buildings, for example:

l		 the European Emissions Trading Scheme

l		 the Climate Change Levy59 which taxes the use of energy in industry, 
commerce and the public sector to encourage energy efficiency and 
Climate Change Agreements60 which allow energy intensive business 
users to receive an 80 per cent discount from the Climate Change Levy, in 
return for meeting energy efficiency or carbon saving targets

l		 the Carbon Reduction Commitment Scheme61 (CRC), which will be 
introduced in 2010, will provide incentives for large commercial and public 
sector organisations whose electricity use is above 6,000 MWh (around 10 
per cent of the UK emissions) to take energy efficiency measures

57 www.carbontrust.co.uk/News/presscentre/120308_2008Budgetresponse.htm 
58 LES-TER (Landlord’s Energy Statement-Tenant’s Energy Response) is a basis for information sharing between landlords and 

tenants on energy performance.
59 http://customs.hmrc.gov.uk/channelsPortalWebApp/channelsPortalWebApp.portal?_nfpb=true&_pageLabel=pageExcise_

ShowContent&id=HMCE_CL_000290&propertyType=document#P19_993
60 www.defra.gov.uk/environment/climatechange/uk/business/ccl/index.htm
61 www.defra.gov.uk/environment/climatechange/uk/business/crc/index.htm
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l		 alongside the need for an Energy Performance Certificate to be produced 
for all new buildings62, large public buildings must now also have Display 
Energy Certificates which enable everyone to see how energy efficient our 
public buildings are, and so create an incentive to ensure that buildings are 
first built, and then used, in the most energy efficient way possible; and

l		 advanced or ‘smart metering’63 for business premises could help consumers 
reduce their energy use by providing them with more information on their 
consumption than is currently available. The Government has announced 
its intention to proceed with the provision of advanced metering for large 
businesses and sought views on its application to small and medium 
enterprises, smaller sites of larger businesses and the public sector. In 
the longer term, setting clear targets for achieving zero carbon could help 
enhance the take-up of advanced metering. 

8.3 It is also important to recognise the vital role that non-domestic buildings play in 
providing sustainable communities and the importance of retaining an appropriate 
mix of buildings: shops, schools, healthcare premises, workplaces etc.

Policy intent 

8.4 The policy for tackling emissions from non-domestic buildings needs to 
address similar objectives and principles as those for homes (see Sections 2 
and 3). So, we want the policy to:

l		 ensure that new non-domestic buildings do not add to emissions therefore 
increasing the challenges of meeting the greenhouse gas targets

l		 future-proof non-domestic buildings so we are not faced with expensive 
retrofit requirements later

l		 be technically feasible and economically and financially viable

l		 help businesses reduce their fuel bills

l		 promote innovation

l		 fit within an appropriate regulatory framework; and

l		 support the Government’s wider climate change and energy policy 
objectives, particularly around renewables.

8.5 As is clear from the ambition set in the 2008 Budget, the Government sees a 
strong case for taking action to tackle emissions from non-domestic buildings. 
In framing policy to achieve that, it is important to be clear whether and how 
the specific features of non-domestic buildings should be taken into account.

62 All buildings with a total useful floor area over 1000m2 that are occupied or part occupied either by public authorities or by 
institutions providing public services to a large number of people and which are therefore visited by those persons.

63 www.berr.gov.uk/files/file47191.pdf 
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8.6 Non-domestic buildings are extremely varied in terms of the size and shape of 
the buildings and the use to which they are put. The term covers everything 
from offices and hotels, to factories and warehouses, hospitals and schools, 
from small newsagents’ kiosks to supermarkets and out-of-town shopping 
malls. This leads to a huge range in the level of energy consumption in 
terms of both the total emissions and the proportion attributable to different 
elements (ie heating, lighting, cooling and appliances).

8.7 Table 6 sets out the average emission rates for a range of buildings based on 
SBEM version 1.3.a64. It shows that retail units were estimated to contribute 
a total of 150 kg of CO2 per year for every m2 of floor space compared to just 
26 kgCO2/m2 for warehouses. It also shows the broad pattern of distribution 
of different energy uses. So, for example, although hotels and offices have 
similar total emission rates, hotels have high levels associated with domestic 
hot water, whereas offices have higher proportions associated with heating, 
lighting and equipment. 

Table 6: Average emission rates for buildings which meet 2006 Building 
Regulations

kgCO2/m2/pa Heating Cooling Auxiliary Lighting Domestic 

hot water

Equip-

ment

All end 

uses

Commercial Offices 20 6 4 20 3 26 78

Communications and 

Transport

16 12 5 22 4 28 87

Education 10 0 2 15 6 15 48

Government 20 6 4 20 3 26 78

Health 17 0 12 27 9 62 127

Hotel 12 0 4 14 27 13 70

Retail 11 49 8 68 0 13 150

Sports and Leisure 0 30 15 22 31 14 112

Warehouses 17 0 0 4 0 5 26

Other services 13 10 7 27 9 31 97

Industrial 1 0 15 52 0 0 69

Average all sectors 12 8 7 28 5 16 76

8.8 Even within a sector there will be a difference in the range of energy use and 
performance for different buildings of the same type. It is clearly important 
for Government to recognise this variation and understand the consequences 
for policy. For example, a policy defined around an average emission rate for a 
building type may lead to some buildings having to over-achieve by a large margin. 

8.9 The practicality and cost-effectiveness of measures available to be installed in 
each case will also vary. A shallow-plan, low-rise office block is likely to lose a 
greater proportion of the floor space (and hence lettable floor area) to thicker 
wall insulation but it will have a larger roof area (relative to its cumulative floor 
space) to provide photovoltaic cells (PV) and/or solar thermal panels (ST). In 

64 Internal Analysis - SBEM is the Standard Building Energy Model, the national calculation methodology for the energy efficiency of 
non-domestic buildings as set out in support of the energy efficiency requirements of the Building Regulations (see also  
footnote 65). The equivalent for homes is the Standard Assessment Procedure (SAP).  
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contrast, a deep-plan, high-rise office block is more like a home, in that it has 
a relatively small roof area to provide PV and/or ST (relative to its cumulative 
floor space), but is likely to lose less floor area from additional wall insulation.

8.10 The size and location of the development will have an impact on the range 
of near-site or offsite solutions that may be available. For example, urban 
infill / mixed development would be likely to have greater opportunities for 
connecting to district heating networks than a lone building on a remote 
industrial estate. But the latter may have more scope for onsite renewables. 
A very large development may benefit from synergies between building types 
and economies of scale that a small building, such as an individual retail unit, 
may not be able to access. Moreover, buildings with large heat demand offer 
the potential to act as anchor loads from which district heating networks could 
grow and develop. An additional, but important consideration in the context 
of new non-domestic buildings will also be the need for cooling. Demand 
for cooling from improvements in thermal efficiency will, in non-domestic 
properties, be supplemented, for example, by refrigeration processes.

8.11 The UK Green Building Council (UK GBC) produced a report65 for the 
Department in December 2007 which modelled some costs for low carbon 
buildings. It showed that different types of non-domestic buildings will face 
different levels of costs to install energy efficiency measures and renewable 
energy solutions. For example, an office block would typically have high levels 
of heating, lighting and ventilation, as well as a high level of energy use from 
equipment. However, there would be scope to improve the energy efficiency 
of the building fabric and building services and possibly opportunities to export 
heat to nearby buildings. As a proportion of build costs, the costs of installing 
measures would appear to be less than for other types of building. 

8.12 On the other hand, a warehouse would typically have low levels of energy 
use because they tend to be unheated, with a relatively low amount of 
energy-consuming equipment. However, it is likely that there would be less 
scope to improve the energy efficiency of the building fabric and building 
services in a cost-effective manner as the build costs of a warehouse tend to 
be lower. Whilst there might be scope for onsite renewables, there may be 
few opportunities for exporting heat. So the proportion of costs for installing 
measures would be likely to be more than for other types of building. 

8.13 In developing policy in this area, Government also needs to take into account 
the way in which the market currently provides non-domestic buildings. Many 
non-domestic buildings are built speculatively, in that they are built without 
a clear idea of who will be occupying the building or the manner in which it 
will be used. It may not be possible for a developer to ascertain in advance 
what level of emissions might need to be dealt with. There is also far more 
chance that a non-domestic building will be subject to a change of use (e.g. 
from a warehouse to offices) or a change of occupier (e.g. hardware shop to 
coffee bar) that would impact on the energy use. This may make it difficult 
for the developer to take pro-active decisions towards, for instance, installing 
renewable energy systems.

65 www.communities.gov.uk/publications/planningandbuilding/carbonreductions
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8.14 Much of the non-residential sector is leased. This means that incentives can 
be divided between developers, owners and occupiers; the capital costs are 
borne by the developer and / or landlord, whereas the benefits of lower fuel 
bills are received by the tenant. The short-term nature of many leases, coupled 
with the fact that fuel costs may only be a small proportion of business 
running costs, provides less incentive for the tenant to invest in energy-saving 
equipment and the developer may find it difficult to recoup the costs of their 
investment through increased rents. A ‘green lease’ can enable landlords and 
tenants of business premises to achieve environmental improvements for 
mutual benefit, generally, by landlords investing in more efficient buildings 
and tenants carrying out their business operations more efficiently. However, 
‘green leases’ are relatively new concepts; the degree of appetite and rate of 
future take up from industry is uncertain at this time. 

8.15 If the cost of building certain types of non-domestic building increases 
significantly, there could be consequential impacts on business 
competitiveness. Businesses could choose to relocate to an area where more 
cost-effective solutions were available (eg where there is more scope for 
district heat networks). This could potentially result in certain locations not 
having an appropriate mix of building types to support the local community. 
Or, businesses could choose to stay in existing, less energy-efficient buildings 
rather than build properties to the new zero carbon standard. 

8.16 Subject to this consultation and further analysis, the Government’s view is that 
these characteristics of non-domestic buildings do need to inform the way in 
which it frames policy to meet the objectives set out in paragraph 8.4.

8.17 Paragraph 8.2 sets out some of the policies which bear on environmental 
impacts such as energy use and carbon emissions in the non-domestic sector. 
But the Government does not believe that these in themselves will be enough 
to tackle emissions from non-domestic buildings. It is likely therefore that, as 
with homes, Building Regulations will continue to play a key role in tackling 
emissions, supported by appropriate planning policies, such as the Planning 
Policy Statement on climate change, and potentially other mechanisms, as 
envisaged for homes.

Questions on policy intent

8.18 Q 28 Do you agree with the Government’s policy objectives for carbon 
reductions from non-domestic buildings set out above? If not, why not? Are 
there alternatives?

8.19 Q 29 When considering how to achieve these policy objectives, do you agree 
that Government should consider the same policy mechanisms for non-domestic 
buildings as for domestic buildings?
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The zero carbon standard for non-domestic buildings

8.20 The differences and difficulties discussed above should not be seen as a bar to 
setting some challenging and stretching ambitions: meeting the UK’s carbon 
reduction targets will require action in all sectors and, as the Stern report 
points out, postponing action now will only make the necessary measures 
more costly in the future. 

8.21 We need to have a clear view of the end point. For homes, we have defined 
the zero carbon standard in terms of ensuring that both emissions currently 
regulated by the Building Regulations (ie emissions from space heating, 
ventilation, hot water and fixed lighting) and all other, ‘unregulated’ emissions 
are dealt with. 

8.22 If, to meet the ambition for non domestic buildings, we applied the same 
approach as we are proposing for homes, this would mean that net emissions 
relating to both regulated and unregulated emissions would be zero over the 
year.  As set out above, however, emissions relating to energy use vary a great 
deal depending upon the type of non-domestic building involved (Table 1) and 
particularly the unregulated energy use. Patterns of energy use can change 
significantly if the use of the building changes. As the zero carbon standard 
applies when the building is built, there is a risk of creating incentives to 
construct one type of building with a low energy use, and then to convert it, 
purely to minimise regulatory cost.

8.23 We believe that our starting point should be that the zero carbon standard 
for non-domestic buildings should at least cover regulated emissions, even 
recognising the variability of energy use as between different buildings. The 
guidance that underpins the energy efficiency requirements of the Building 
Regulations66 already acknowledges the diversity of the non-domestic stock 
and the impact this has on a building’s carbon intensity. The methodology 
used offers different notional models and minimum standards for different 
types of non-domestic buildings based on energy efficiency standards, 
renewable energy sources, whether the building is to be heated and naturally 
ventilated, heated and mechanically ventilated or air-conditioned. 

8.24 It would be possible to define a policy for non-domestic buildings that aimed 
to deal with emissions from regulated energy use only. This would require less 
policy intervention and regulatory cost, and potentially reduce the incentive for 
buildings to be converted to a different use after construction, but would mean 
that the policy achieves less overall. It would also mean that the zero carbon 
standard would mean something different between domestic and  
non-domestic buildings. 

8.25 In the interests of consistency, Government can see the attraction of adopting 
the same definition for zero carbon for both non-domestic and domestic 
buildings, covering both regulated and unregulated energy use. But a more 
wide-ranging zero carbon standard could be technically more difficult, more 

66 The energy efficiency requirements of the Building Regulations are set out primarily in Part L and Regulation 17 and supporting 
guidance, such as Approved Document L and the National Calculation Methodology (SAP for homes and SBEM for non-domestic 
buildings).  References in this document to the review of Part L refer to a review of both the legislative requirements and the 
supporting guidance.
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expensive and could take longer to achieve. If such a definition were to be 
used, this would have to be recognised when deciding whether to make the 
achievement of the standard a regulatory aim by a certain date. 

8.26 Alternatively, there could be a case to exclude from the definition of unregulated 
energy certain processes within non-domestic buildings that use very large 
amounts of energy. This could perhaps encompass industrial processes, such 
as iron smelting or pottery kilns, activities such as running server farms or even 
activities within certain buildings such as hospitals. However, we would need 
to develop clear guidance on what processes or activities would be excluded in 
which buildings so as to provide regulatory certainty. 

8.27 The judgement on the definition of the zero carbon standard for non-domestic 
buildings depends on the importance of:

l		 consistency between homes and non-domestic buildings

l		 regulatory clarity and certainty

l		 avoiding regulatory burdens to prevent or distort development, for example 
by encouraging the building of certain types of building and not others, 
so that we retain appropriate mixes of buildings and economic activity in 
sustainable communities; and

l		 not encouraging developers to circumvent the regime by constructing 
buildings where the rules are less onerous but using them in a more 
energy intensive way. 

Questions on the zero carbon standard

8.28 Q 30 Do you think that Government should work on the presumption that 
zero carbon for non-domestic buildings should cover both regulated and 
unregulated emissions, as for domestic buildings? 

8.29 Q 31 Or, alternatively, do you think that Government should exclude some 
elements of energy use from the definition of the zero carbon standard for 
non-domestic buildings, such as energy for industrial processes. If so, which 
elements of energy use, and why?

How the zero carbon standard would be achieved 

8.30 The preceding chapters set out the options for reaching the zero carbon 
standard for new homes: a hierarchy, starting with high energy efficiency 
standards; a carbon compliance level setting a minimum level of carbon 
reduction to be addressed onsite and through connected heat; and a range of 
allowable solutions to deal with the rest of the emissions. Applying the same 
approach to non-domestic buildings would appear a sensible starting point and 
would provide certainty across the industry, particularly for those involved with 
mixed use developments and those who deal with all types of buildings, such 
as architects, planners, building control officers, etc. 
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8.31 Our analysis and the work of the UK GBC suggest that the hierarchy approach 
we are adopting for homes makes sense when applied to non-domestic 
buildings. It would also suggest that addressing regulated and unregulated energy 
for non-domestic buildings will in most, if not all, cases be feasible only by using 
a combination of measures, on and off-site, and that the balance between the 
different elements may need to vary between different building types. 

8.32 We will need to consider the thresholds between the different levels in the 
hierarchy. There would be some non-domestic buildings where the pattern of 
energy usage and the available solutions are similar to homes and therefore 
the thresholds we use for homes would be challenging but achievable. But 
there may be other building types where the domestic approach is not feasible 
and different energy efficiency and carbon compliance levels may be needed. 
We believe that domestic buildings will be able to meet our 44 per cent aim 
for 2013 purely through energy efficiency and onsite measures. It is possible 
that the same may not be true of some non-domestic buildings. In that case, 
Government would have to decide whether meeting the same aim at the 
same time was appropriate. 

8.33 We are undertaking further analysis of costs and benefits of the energy 
efficiency and renewable energy measures which could be used for non-
domestic buildings.  We are also looking to attain a better understanding 
(through UK and international data) of issues which are specific to non-
domestic stock.  These include issues such as real energy use in different 
types of buildings, the split between gas and electricity and the split between 
regulated and unregulated energy use for different sectors.  At the same time, 
we are looking for examples of good practice and synergies (eg business 
opportunities) which may function as enablers towards reaching zero carbon 
non-domestic buildings.

8.34 In addition, we will be looking to interrogate the emerging data that will be 
provided by Energy Performance Certificates: in future, this could allow more 
accurate data to be gathered around the intrinsic energy performance of a 
building and it may become possible to design and model future buildings 
with greater confidence regarding the accuracy of the energy consumption 
estimates. 

Questions on how to achieve the standard

8.35 Q 32 As the Government considers policy in this area, do you agree we should 
follow the same hierarchy as for homes, recognising that timing and level of 
different thresholds may need to be adapted to reflect the different types of 
non-domestic buildings? If not, what alternative would you suggest and why?

8.36 Q 33 We would welcome further evidence on the practicality and costs of 
meeting particular thresholds for energy efficiency or carbon compliance for 
different types of non-domestic buildings.
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Trajectory 

8.37 The Government’s stated ambition is for all new non-domestic buildings to 
be zero carbon from 2019. We will consult next year on what the regulatory 
aim and milestones should be, together with an impact assessment, in 
light of further analysis and any new evidence presented as a result of this 
consultation. 

8.38 We believe it is important to take early steps to start to further improve 
the energy performance and decrease carbon emissions for non-domestic 
buildings and also to stimulate innovation and the development of new 
technologies sooner rather than later. There is already a commitment for new 
domestic buildings to reduce their carbon emissions with respect to Part L 
2006 by 25 per cent from 2010 and by 44 per cent from 2013. We therefore 
propose to consider similar phased reductions for non-domestic buildings to 
enable industry to begin to make progress towards achieving the zero carbon 
ambition. 

8.39 The technical detail of the amendments to Part L in 2010 will be consulted 
on in early 2009, together with best understanding for 2013. It is anticipated 
that a Forward Thinking Paper for 2013 could be published alongside the Part 
L 2010 amendments. A consultation on the detail of the 2013 amendments 
would follow in due course which would need to take account of the initiatives 
currently being developed in Europe, such as the proposed revisions to the 
Energy Performance of Buildings Directive that are currently under discussion. 

8.40 The trajectory after 2013 will be influenced by the feasibility and viability of the 
solutions to reach zero carbon, particularly renewable energy and the range 
of allowable solutions. Our analysis and evidence from the work carried out 
by UK GBC suggests that moving beyond the 44 per cent reduction on 2006 
Part L levels to cover all emissions will require a significant step-change in the 
availability of technical solutions capable of delivering the reduction and cost-
effectiveness of such measures. We will therefore need to consider whether 
to introduce any intermediate milestones between 2013 and 2019. 

8.41 Further evidence received in the light of the responses to this consultation, 
together with additional research will inform a detailed impact assessment that 
will accompany a further detailed consultation paper later in 2009. We would 
welcome any evidence you may have to inform this document.

8.42 In summary, Government will:

l		 continue the analytical work needed to present detailed and costed 
proposals on whether to define a regulatory aim for zero carbon  
non-domestic buildings and, if so, appropriate timing and intervening 
milestones

l		 consult early next year on the technical changes needed for 2010 revisions 
to Part L of the Building Regulations and set out the best understanding at 
the time of the approach to the 2013 revisions; and
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l		 consult later in 2009 on detailed proposals about the longer term trajectory 
and further intermediate stops to achieving the zero carbon standard for 
non-domestic buildings, with an accompanying impact assessment, once 
the evidence base is more developed, and carry out a review in 2013.

Question on the trajectory

8.43 Q 34 Notwithstanding a future decision on the regulatory aim for zero carbon 
for non-domestic buildings and the outcome of the forthcoming Part L 
consultation, would you see advantages in setting milestones towards that 
goal after 2013? What approach would you favour and why? 

Zero Carbon Public Sector Buildings

8.44 The Government estate already sets a leading example by working to 
meet SOGE Targets (Sustainable Operations on the Government Estate) 
which include ‘Climate Change & Energy’ targets67. In the 2008 Budget the 
Government announced an ambition that all new public buildings should 
achieve zero carbon from 2018, expanding upon the ambition that all new 
schools and colleges should be zero carbon from 2016. 

8.45 The Government has set up a taskforce to advise on how to define and deliver 
zero carbon schools, whether the timescale is realistic and how to reduce 
carbon emissions in the intervening period. A similar working group has also 
been set up to take forward zero carbon in other new public sector buildings. 
This will: (i) advise on the timeline for achieving this ambition; (ii) advise on 
strategies to reduce carbon emissions in the intervening period; and  
(iii) explore the particular challenges faced in some sectors such as hospitals, 
prisons and defence establishments.

A Code for Sustainable Buildings

8.46 The Code for Sustainable Homes68 came into effect in April 2007 and covers 
both energy efficiency and other sustainability issues, such as water efficiency 
and waste reduction measures. It provides a single framework within which 
the house-building industry can design and construct homes to higher 
environmental standards and offers a tool for developers to differentiate 
themselves within the market. All new homes must be rated against the Code 
but building to the Code is voluntary for private sector homes, unless there is a 
local planning requirement. Homes built and designed with public funding are 
required to reach at least Code Level 3.

8.47 It has been suggested that there should either be a Code for Non-Domestic 
Buildings or a Code for Sustainable Buildings. There is a wide variation in the 
way domestic and non-domestic buildings are developed, built, financed, and 
used and different challenges and opportunities are involved. We therefore 
believe that it would not be appropriate to deal with both domestic and non-
domestic buildings in a single code. 

67 www.ogc.gov.uk/sustainability_soge_targets_climate_change__amp;_energy.asp 
68 www.communities.gov.uk/planningandbuilding/buildingregulations/legislation/englandwales/codesustainable
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8.48 When the Code for Sustainable Homes was developed, although there 
were a number of sustainability tools in the marketplace, up-take of these 
tools was not very high. In contrast, there are already several products in 
the marketplace that assess and rate the sustainability of new non-domestic 
buildings. The main one in use in the UK is BREEAM69, others include LEED70 
and Greenstar71. Each of these tools has different characteristics and different 
pros and cons and they are often used under different circumstances. These 
tools have good levels of up-take, currently at an estimated 50 per cent of new 
non-domestic buildings, and the demand for these tools is leading to their 
ongoing refinement. 

8.49 The Government recognises the potential for sustainability tools to drive up 
the ambition of those building new non-domestic buildings. Some industry 
representatives have expressed the view that it would be helpful to have a 
single, combined tool for the non-domestic market across the UK and perhaps 
even internationally, drawing on the best elements of the tools currently on 
the market. This is particularly so that companies operating across national and 
international boundaries would have certainty and a greater ability to plan. At 
the same time, it is possible that if there is a single tool, some Local Planning 
Authorities could seek to make compliance with the tool a requirement of 
planning permission and therefore result in different regulatory standards 
across different areas. 

8.50 The Government supports efforts to increase take up of appropriate and 
rigorous sustainability assessment tools, which genuinely drive improvements 
in the overall sustainability of new non-domestic buildings. We will continue to 
monitor progress to see whether market penetration for such tools increases, 
as the industry currently anticipates, and can see advantages in ensuring that 
sustainability assessment tools are available that meet the requirements of as 
many stakeholders as possible. This is a challenge for industry to take up and 
to come together to find a way of finding a mutually beneficial solution.  
UK GBC has already set up a task force to explore this issue.

8.51 Whether there is a single assessment tool for non-domestic buildings or not, 
it is also extremely important to ensure that the tool(s) are of a high enough 
standard and are in tune with our policy objectives. The core criteria which 
would seem to capture best practice across existing industry tools and meet 
the Government’s aims in terms of sustainability include the following:

l		 the process surrounding the use of the tool should (where appropriate) be 
fully accredited (eg by UK Accreditation Service)

l		 the process should include a post-construction check before any final 
certificate is issued

69 The BRE Environmental Assessment Method (BREEAM) and tools are “designed to help construction professionals understand 
and mitigate the environmental impacts of the developments they design and build”.

70 The Leadership in Energy and Environmental Design (LEED) Green Building Rating System™ is “the nationally accepted 
benchmark for the design, construction and operation of high performance green buildings” in the USA and is run and managed by 
the US-GBC.

71 Green Star is “a comprehensive, national, voluntary environmental rating scheme that evaluates the environmental design and 
achievements of buildings” and is run and managed by the Australian GBC.
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l		 the tool should allow for a rating to be awarded at construction and post-
construction stages where appropriate (for example, base-build and fit-out)

l		 the tool should focus on the building’s environmental performance both in 
construction and use, rather than locational issues 

l		 the tool should include energy and, potentially, water efficiency standards 
that are non-tradable at all levels; and

l		 in order to provide consistency with regulatory standards, the tool should 
include the energy efficiency standards and trajectory set in the Building 
Regulations and should be based on the national calculation methodology. 

8.52 A holistic sustainability assessment tool for non-domestic buildings might also 
set standards for: 

l		 carbon emissions and renewable energy

l		 products and materials used for construction

l		 waste minimisation during construction

l		 waste strategy once the building is occupied

l		 biodiversity

l		 recycling facilities for staff; and

l		 encouraging greener transport (eg facilities for cycling).

8.53 Tools which meet the final agreed criteria and standards may be considered 
for endorsement by Government as ‘nationally described sustainable buildings 
standards’ for the purposes of the Planning Policy Statement on climate 
change and the Planning and Energy Act 200872.

Questions on a Code for Non-Domestic Buildings

8.54 Q 35 Do you agree that the Government should base any support for 
sustainability tools on the criteria set out above? Are there other criteria which 
should be used also?

8.55 Q 36 Are there any other areas that Government should encourage a 
sustainability tool for non-domestic buildings to cover?

72 www.opsi.gov.uk/acts/acts2008/ukpga_20080021_en_1
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Section 9

Conclusion and Next Steps

Zero Carbon Homes

9.1 As set out in Building A Greener Future, Government’s policy is that all new 
homes should meet the zero carbon standard from 2016. The Government’s 
preferred approach for meeting that policy is that:

l		 Building Regulations should be underpinned by a very high minimum 
standard of energy efficiency

l		 a minimum standard of carbon compliance should be achieved through a 
combination of energy efficiency, onsite LZC energy supply technologies 
and directly connected heat (within the range of a 44 per cent to 
100 per cent reduction in regulated emissions compared to the 2006 
requirements); and

l		 a range of allowable solutions will be used for dealing with the residual 
emissions remaining after applying the above standards. Government will 
set out a maximum cost that it would expect to be spent on such allowable 
solutions and will review the policy in 2012 to confirm that this cost will not 
need to be exceeded.

9.2 The Government has set out a series of questions on which it wishes to 
consult in connection with the zero carbon definition and these are repeated in 
Annex B.

New non-domestic buildings

9.3 The Government believes that the broad principles of the domestic approach 
in terms of a hierarchy of measures (ie energy efficiency/carbon compliance/
allowable solutions) should translate to non-domestic buildings. However, 
we recognise that the diversity of the non-domestic stock and the range of 
challenges and opportunities mean it is unlikely that it would be practicable or 
reasonable to apply the domestic solution in exactly the same way and to the 
same extent across the full range of non-domestic building types. 

9.4 Further work is required to identify what the zero carbon standard should 
be for new non-domestic buildings and how this should be achieved across 
different building types. We will consult next year on what the regulatory aim 
and milestones should be, together with an impact assessment, in light of 
further analysis and any new evidence provided as a result of this consultation.
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9.5 In addition, we recognise that sustainability assessment tools have the 
potential to help buildings achieve improved levels of energy performance. 
Government does not intend to develop a single tool but instead proposes to 
set criteria that all such assessment tools should meet. The Government has 
set out a series of questions on which it wishes to consult in connection with 
non-domestic buildings and these are repeated in Annex B.

Next steps

9.6 This consultation is one of a number of steps that will need to take place 
before our zero carbon policies take effect. Other significant milestones are 
indicated in Table 7.

Table 7 – Timeline to zero carbon

Indicative date Milestone

18 March 2009 Closing date for this consultation.

Early 2009 Consultation on amendments to Part L for 2010 and on SAP.

By 18 June 2009 Summary of responses to this consultation to be published.

Summer 2009 Government to announce decisions taken on the definition of 
zero carbon homes following this consultation.
Consultation on detailed zero carbon proposals for new non-
domestic buildings.

2010 Amendments to Part L introduced (25 per cent improvement).
Publication of summary of responses and announcement of 
decisions on new non-domestic buildings

2012 Proposed date for review of allowable solutions (see section 6). 
Consultation on proposals for changes to Part L in 2013.

2013 Amendments to Part L introduced (44 per cent improvement).
Proposed review of zero carbon for new non-domestic 
buildings.

2012 – 2015 Detailed regulations and procedures put in place supporting 
the transition to zero carbon homes in 2016.

2016 New homes to be zero carbon (subject to transitional 
arrangements to be decided).

9.7 In parallel, with the above, Government will continue to work with industry and 
other stakeholders to address practical delivery issues. To this end:

l		 the 2016 Task Force, co-chaired by the Minister for Housing and Planning 
and the Executive Chairman of the Home Builders Federation, will continue 
to meet periodically to oversee the policy; and

l		 reporting to the 2016 Task Force, the Zero Carbon Delivery Hub will 
progress its business plan and will continue to work with stakeholders to 
address practical obstacles to delivery.

9.8 The Government will carry out detailed modelling of options for new  
non-domestic buildings to inform the further consultation and accompanying 
impact assessment planned for 2009.
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Annex A: Glossary of Terms Used

Allowable solutions: The measures permitted for dealing with residual emissions 
remaining after taking account of carbon compliance 
measures (see section 6).

APEE: Energy Saving Trust’s Advanced Practice Energy Efficiency 
standard.

BPEE: Energy Saving Trust’s Best Practice Energy Efficiency 
standard.

Capped cost: The cost per tonne of carbon that Government would not expect 
to be exceeded on the allowable solutions (see section 6).

Carbon compliance: The minimum level of carbon reductions, compared to 
current Building Regulations, to be achieved onsite (through a 
combination of energy efficiency and any low and zero carbon 
energy generation onsite) and through direct connection of low 
and zero carbon heat (ie not necessarily onsite) to the building 
(see section 5).

CERT: Carbon Emissions Reduction Target, a DECC programme.

CHP: Combined heat and power.

CIL: Community Infrastructure Levy.

CO2: Carbon dioxide.

DECC: Department of Energy and Climate Change.

The Department: Communities and Local Government.

EPC: Energy Performance Certificate.

ESCO: Energy service company.

EST: Energy Saving Trust – see www.est.org.uk. 

EU ETS: European Union Emissions Trading Scheme.

GSHP: Ground source heat pump.

GWh Gigawatt-hour.

HESS: Heat and Energy Saving Strategy, to be being consulted upon by 
DECC shortly.

KWh Kilowatt-hour.

LPA: Local planning authority.

Glossary
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LZC: Low and zero carbon.

Part L: Part L (conservation of fuel and power) of Schedule 1 to the 
Building Regulations.

Private wire: An arrangement for distribution and supply of electricity 
related to small distribution networks and exemptions from 
the need to hold electricity licences 
(see www.opsi.gov.uk/si/si2001/20013270.htm).

PV: Solar photovoltaic.

Regulated 
emissions:

The emissions associated with energy use in homes that are 
currently addressed via Part L, ie space heating, ventilation, 
hot water and fixed lighting.

RES: Renewable Energy Strategy, released for consultation by the 
Department for Business, Enterprise and Regulatory Reform 
(and now under the responsibility of DECC) in June 2008.

Residual emissions: The total level of annual carbon dioxide emissions associated 
with energy uses in the home (both from regulated emissions 
and cooking and appliances) remaining after taking account of 
carbon compliance measures.

ROC: Renewable Obligation Certificate.

SAP: Government’s Standard Assessment Procedure for energy 
rating of dwellings.  SAP 2005 is adopted by Government 
as part of the UK national methodology for calculation of the 
energy performance of buildings.  It is used to demonstrate 
compliance with Building Regulations for dwellings – Part 
L (England and Wales), Section 6 (Scotland) and Part F 
(Northern Ireland) – and to provide energy ratings for 
dwellings.

SHW: Solar hot water.

SPC: Shadow Price of Carbon (see paragraph 6.37).

UK GBC: UK Green Building Council.

U-value A measurement of how much energy a material conducts, 
expressed in watts per square metre per degree kelvin 
difference in temperature (W/m2K). The lower the U-Value, 
the greater the insulating effect.
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Annex B: Response Proforma

DEFINITION OF ZERO CARBON HOMES AND NON-DOMESTIC 
BUILDINGS: CONSULTATION

Respondent Details:

Name:                          
                                
                                
                               

Please return by: 18 March 2009

to:

Mary Edmead
Climate Change & Sustainable 
Development Team,
Department for Communities and 
Local Government,
4th Floor, 
Eland House, 
Bressenden Place,
London, 
SW1E 5DU

Email: buildgreen@communities.gsi.gov.uk

Organisation:  

                                
                                
                                

Address: 

 

 

                                

Telephone:                                                                                         

Fax:                             

e-mail:                                                                    

Is your response confidential? If so please explain why. (See disclaimer on 
page 13)

Yes   No  

Comments: 

Are you responding as an individual?   Or are you representing the views of 
an organisation   ?

If you are responding on behalf of an organisation, please say who the 
organisation represents and, if applicable, how the views of members have 
been assembled.

Provision is made throughout this questionnaire for you to provide additional 
comments. If, however, you wish to provide more detailed comments on any 
aspect of the consultation then please feel free to append additional materials and 
supplementary documents, clearly marked and cross referenced to the relevant 
questions, as necessary.
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Organisation type (tick one box only)
House or property developer Local authority – Planning

Commercial Developer Local authority – other 
(please specify)

Housing Association (Registered 
Social Landlords)

Approved Inspector

Property Management:

Residential

Commercial

Public sector

Professional body or institution

Builder – Main Contractor 
(commercial/volume house builder)

Trade body or association  

Builder – Small Builders (repairs/
maintenance, etc)

Householder:

Homeowner

Tenant

Builder – Specialist Sub Contractor Energy sector:

Generation

Transmission

Distribution

Supplier

Energy Service Company 

Manufacturer Other non-governmental 
organisation

Architect Specific interest or lobby group

Civil/Structural Engineer Research/academic organisation

Consultancy Journalist/media

Individual in practice, trade 
or profession

Development funder

Local authority – Building Control Other 

(please specify):

Geographical Location
England Wales

England and Wales Other  
(please specify)
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Questions
Section 4:  Overview of Proposed Approach

Q1. Do you agree that the Code for Sustainable Homes should be revised to reflect 
the approach to zero carbon homes described in the hierarchy set out in Section 4?

Yes   No   Do not know  

If you agree, how do you think the Code should be revised?

If you have any further comments on Section 4 please add them here

Section 5: Energy Efficiency and Carbon Compliance

Q2. Government is minded to require very high levels of energy efficiency in 2016, 
broadly equivalent to some of the most demanding standards currently published by 
third parties (such as PassivHaus and Energy Saving Trust). Do you agree with that 
ambition?

Yes   No   Do not know  

If you do not agree to setting very high energy efficiency standards for homes, please 
say why you disagree.

Q3. Do you agree that the approach to carbon compliance should not favour a 
direct physical connection of electricity or of private wire over connections via the 
distribution network?

Yes   No   Do not know  

Q4. Government is minded not to allow offsite renewable electricity to be claimed as 
part of the carbon compliance calculations. Do you agree with this approach?

Yes   No   Do not know  

Q5. Is the Building Control system the right regulatory framework for monitoring and 
enforcing carbon compliance?

Yes   No   Do not know  

If not, what approach would you prefer and why?
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Q6. Does the analysis of carbon dioxide reductions from different technologies and 
the associated costs set out in Annex E look about right to you?

Yes   No   Do not know  

If not, why not?

Q7. Is it right to rule out a carbon compliance level based on eliminating 100 per cent of 
regulated emissions plus emissions from cooking and appliances onsite as from 2016?

Yes   No   Do not know  

If not, why not?

Q8. Assuming feed-in tariffs and renewable heat incentives cannot be claimed towards 
the cost of installing low and zero carbon energy in support of a new home, which of 
the following carbon compliance levels would you favour for 2016 (please tick):

(i)    a continuation of the 44% to be introduced from 2013 

or (ii)   70%

or (iii) 100% 

Please give reasons for your preference: 

Q9. If feed-in tariffs and/or renewable heat incentives could be claimed by a house 
builder or energy service company, what would be your answer to the previous 
question (please tick)?

(i)    a continuation of the 44% to be introduced from 2013  

or (ii)   70%

or (iii)  100%

Please give reasons for your preference: 
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Q10. Following the outcome of this consultation, should Government indicate the 
level of carbon compliance proposed for 2016 as:

(i)    a single number

or (ii)   a range, with the final number to be decided through subsequent Part L 
reviews? 

If you prefer a range, how wide should the range be (please express as a number)?

If you have any further comments on Section 5 please add them here

Section 6:  Allowable Solutions

Q11. Do you disagree with the inclusion of any of the allowable solutions listed in 
Section 6.3?

Yes   No   Do not know  

If you do disagree, please list which allowable solutions you disagree with and state 
your reasons.

Q12. Assuming directly connected offsite renewable electricity does not count 
towards carbon compliance, should it count towards the allowable solutions?

Yes   No   Do not know  

Q13. Are there any further measures which you think should be added to the list of 
allowable solutions at this stage?

Yes   No  

If so, what are they and why should they be added now?

Q14. Please provide any views on how the Community Infrastructure Levy 
(CIL) might be used as an allowable solution in a way that is consistent with the 
Government’s approach to the CIL.
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Q15a. Paragraph 6.6 notes that carbon compliance measures and nearly all the allowable 
solutions relate to measures undertaken in the locality of the housing development.  
Do you agree that this provides sufficient emphasis on local measures?

Yes   No   Do not know  

Comments :

Q15b. Alternatively, would you favour an approach which gives further prioritisation to 
local emissions reductions?  

Yes   No   Do not know  

If so, how do you suggest this should be achieved?

Should there be a further distinction between reductions achieved in the same 
government office region as the zero carbon home versus reductions achieved 
elsewhere in the UK?

Yes   No   Do not know  

Comments:

Q16. Do you agree that the review mechanism proposed for 2012 will provide 
predictability for industry now, while enabling the policy to be adjusted in the light of 
developments between now and 2016?

Yes   No   Do not know  

Comments:

Q17. Should development on brownfield land be subject to derogations from 
allowable solutions that are not available to other forms of development?

Yes   No   Do not know  

If you agree the brownfield land should be subject to such derogations, please say 
how this could be done?
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Q18. Do you agree with the proposed scope of the review mechanism?

Yes   No   Do not know  

If not, please set out what you think the scope should be.

Q19. Is 2012 the right time to undertake a review of the allowable solutions?

Yes   No   Do not know  

If not, do you think the review should be (i) earlier , or (ii) later  ?

Comments:

Q20. Please indicate which one of the following is your preferred basis for setting the 
capped cost:

(i)     Shadow Price of Carbon 

or (ii)    price of carbon dioxide implied by Renewable Obligation Certificates;

or (iii)   price of carbon dioxide implied by incentives for emerging renewable 
technologies (ie two ROCs) 

Please give reasons for your preference.

Q21. Of the following, which is your preference as to the number of years of residual 
emissions to be covered via allowable solutions: 

(i) 30 years   , 

or (ii) 60 years   

Please give reasons for your preference.

Q22. If you do not think that either 30 or 60 years is appropriate, then please say 
what your approach would be.
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Q23. Do you consider that the role outlined for Local Planning Authorities in 
paragraphs 6.52 - 6.56 is reasonable in relation to their capacity and expertise?

Yes   No   Do not know  

Comments:

Q24. Do you consider that the role outlined for Building Control Bodies in paragraphs 
6.52 - 6.56 is reasonable in relation to their capacity and expertise?

Yes   No   Do not know  

Comments:

If you have any further comments on Section 6 please add them here

Section 7:  Costs and Benefits

Q25. Do you agree that the Impact Assessment broadly captures the types and levels 
of costs associated with the policy?

Yes   No   Do not know  

If you do not agree, please say why not.

Q26. Do you agree that the Impact Assessment broadly captures the types and levels 
of benefits associated with the policy?

Yes   No   Do not know  

If you do not agree, please say why not.

Q27. Do you agree that the Impact Assessment reflects the main impacts that 
particular sectors and groups are likely to experience as a result of the policy?

Yes   No   Do not know  

If you do not agree, please say why not.
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If you have any further comments on Section 7 please add them here

Section 8: New Non-domestic Buildings

Q28.  Do you agree with the Government’s policy objectives for carbon reductions 
from non-domestic buildings set out in paragraphs 8.1 - 8.17?

Yes   No   Do not know  

If not, why not?

What alternatives do you propose?

Q29. When considering how to achieve the policy objectives set out in paragraphs 
8.1 - 8.17 do you agree that the Government should consider the same policy 
mechanisms for non-domestic buildings and for domestic buildings?

Yes   No   Do not know  

Comments:
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Q30. Do you think that Government should work on the presumption that zero carbon 
for non-domestic buildings should cover both regulated and unregulated emissions, as 
for domestic buildings?

Yes   No   Do not know  

Comments: 

Q31. Do you think that Government should exclude some elements of energy use 
for non-domestic buildings from the definition of the zero carbon standard, such as 
energy for industrial processes?

Yes   No   Do not know  

If yes, which elements of energy use should be excluded and why?

Q32. As the Government considers policy for zero carbon in new non-domestic 
buildings, do you agree that we should follow the same hierarchy as for homes, 
recognising that the timing and level of different thresholds may need to be adapted 
to reflect the different types of non-domestic buildings?

Yes   No   Do not know  

If you disagree, what alternative would you suggest and why? 

Q33. We would welcome further evidence on the practicality and costs of meeting 
particular thresholds for energy efficiency or carbon compliance for different types of 
non-domestic buildings.
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Q34. Notwithstanding a future decision on the regulatory aim for zero carbon for non-
domestic buildings and the outcome of the forthcoming Part L consultation, would you 
see advantages in setting milestones towards that goal after 2013?

Yes   No   Do not know  

What approach would you favour and why? 

Q35.  Do you agree that the Government should base any support for sustainability 
tools on the criteria set out in paragraph 8.51?

Yes   No   Do not know  

Are there any other criteria which should be used also?

Q36. Are there any other areas, apart from those listed in paragraph 8.52, that 
Government should encourage a sustainability tool for non-domestic buildings to cover?

Yes   No   Do not know  

If yes, which areas?

If you have any further comments on Chapter 8 please add them here
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Please make any further additional comments here, ensuring that you clearly refer to 
any relevant questions or responses submitted above.

Any other comments:
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Annex C: Consultation Criteria

The Government has adopted a code of practice on public consultations. This 
consultation aims to follow the code criteria, which are set out below:

Criterion 1: When to consult 
Formal consultation should take place at a stage when there is scope to influence the 
policy outcome.

Criterion 2: Duration of consultation exercises 
Consultations should normally last for at least 12 weeks with consideration given to 
longer timescales where feasible and sensible.

Criterion 3: Clarity of scope and impact 
Consultation documents should be clear about the consultation process, what is being 
proposed, the scope to influence and the expected costs and benefits of the proposals.

Criterion 4: Accessibility of consultation exercises 
Consultation exercises should be designed to be accessible to, and clearly targeted at, 
those people the exercise is intended to reach.

Criterion 5: The burden of consultation 
Keeping the burden of consultation to a minimum is essential if consultations are to be 
effective and if consultees’ buy-in to the process is to be obtained.

Criterion 6: Responsiveness of consultation exercises 
Consultation responses should be analysed carefully and clear feedback should be 
provided to participants following the consultation.

Criterion 7:  Capacity to consult 
Officials running consultations should seek guidance in how to run an effective 
consultation exercise and share what they have learned from the experience.

The full consultation code may be found at  
www.berr.gov.uk/whatwedo/bre/code/page46954.htm.

Are you satisfied that this consultation has followed these criteria?  If not, or you have 
any other observations about ways of improving the consultation process itself, please 
contact:

 Albert Joyce, 
Communities and Local Government Consultation Co-ordinator, 
Zone 6/H10,  
Eland House,  
Bressenden Place, 
London,  
SW1E 5DU;

or e-mail: consultationcoordinator@communities.gsi.gov.uk
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Annex D: Distributed Electricity and  
Private Wire

Consultation on distributed electricity
In December 2007, the Department for Business, Enterprise and Regulatory Reform 
(whose energy policy activities have subsequently been transferred to DECC) and the 
energy regulator Ofgem published an initial consultation on options for introducing 
greater flexibility to the market, regulatory and licensing arrangements for distributed 
low-carbon electricity (DE). This was followed, in June 2008, by a consultation on a 
refined set of options arrived at in light of responses to the initial December document.  

DECC and Ofgem have now agreed a set of proposals to allow larger DE schemes 
to become licensed suppliers in a way that is proportionate to their size and impact. 
Ofgem will be consulting shortly on changes to the supply licence that will mean that 
DE schemes do not have to be a direct party to the industry codes as long as they have 
satisfactory alternative arrangements in place that allow the scheme and its customers 
to participate in the wider electricity market. These alternative arrangements will involve 
third parties who undertake trading and market related activities to the required industry 
standards on behalf of DE standards. Ofgem will shortly issue guidance on how the 
regime would work to help all parties understand the principles of the approach.

The new arrangements will facilitate the uptake of DE where it is cost-effective, will 
maintain the full range of protections that electricity licensing offers consumers, and 
will be consistent with the European Court of Justice ruling on the Citiworks case  
(see below). 

Flexible licensing options for DE present a real opportunity for a local market in low 
and zero carbon electricity to mature and supersede small-scale private wire systems 
(see box 6 for a definition). Schemes will be able to operate across sites on the public 
local network, and there will be no restriction on their capacity or the number of 
customers they can serve. As such DE schemes will be able to increase their ambition 
and achieve real scale, operating larger energy centres that can serve a number of 
developments and buildings in an area. 

Licensed DE suppliers will still be free to enter into long-term contracts with consumers 
where appropriate, and exposure to competition should encourage innovation in products 
and services, retain customers, reduce switching and attract electricity customers from 
the wider market, thus increasing the potential customer pool and revenue opportunities.  
By using the new arrangements energy service companies (ESCOs) serving zero carbon 
developments could increase the scale of their operations and offer low and zero carbon 
energy services to existing buildings in the area, so helping achieve a key aim of the zero-
carbon homes and non-domestic buildings policies.
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Box 6 – Private wire

The term ‘private wire’ is often used as a short-hand for direct and exclusive 
connection between a consumer/development and a generating station that is not 
on the same site. In fact, the term has specific connotations in the context of the 
electricity system, being associated with small distribution networks and exemptions 
from the need to hold electricity licences.

Licences are required for the generation, distribution, or supply of electricity. In 
the UK there are some circumstances where exemptions from the requirement 
to hold a licence have been granted by the Secretary of State for certain classes 
of scheme. These are set out in secondary legislation, in the Electricity (Class 
Exemptions from the Requirement for a Licence) Order 2001 (the “Class Exemption 
Order”)73 . Exemptions are granted in respect of circumstances related to the levels 
of generation, supply and distribution and relationship between exempt parties and 
other licensed entities. Some classes of exemption relate to onsite generation, or 
generation that is connected to consumers by private wire; it is from these that we 
take the definition of private wire.

Many of the conditions that licensing brings are not imposed on exempt operators.  
This currently includes the need to allow third party suppliers to market and supply 
electricity to consumers on the private wire distribution network.  Exempt distributors 
are therefore effectively able to run monopoly systems.

Citiworks judgment
In May 2008, the European Court of Justice delivered a judgment on a case known as 
‘Citiworks’, which was concerned with the rights of suppliers to access customers on 
local distribution systems run as private wires74. The judgment noted that a fully open 
market must allow all consumers to freely choose their suppliers and all suppliers freely 
to deliver to their customers. To allow for this, suppliers should have the right to access 
all the different distribution systems that carry electricity to customers.  

Essentially this means that distribution network operators including those that are 
currently licence exempt will generally have to allow third party access to customers 
within their system. DECC intends to consult in spring 2009 on what that means in 
practice and on the potential amendments to the Class Exemption regime that may be 
necessary in order to take account of this judgment.

In making any change DECC does not intend to require all exempt operators to become 
licensed. The exemptions regime was put in place to minimise the burden of regulation 
on schemes within this very limited scale of generation, distribution and supply and 
Government believes it still has a role to play. However, Government has made clear 
that the future development of the distributed energy market should not be dependent 
on exemptions. As noted above, DECC has been working with Ofgem to allow larger 
distributed energy schemes to operate within the licensed framework on a cost-
proportionate basis with support from third parties for the high-cost, high competency 
aspects participating in the electricity market.

73 SI 2001/3270. For discussion of Class Exemption Order 2001 see [add ref to Dec Consultation] chapter 2.
74 http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:62006J0439:EN:HTML
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Annex E: Modelling Results for  
Technology Combinations

The modelling of technology combinations performed by Cyril Sweett / Faber Maunsell 
is described in box 5 in section 5. A report describing this work, and providing 
further information underpinning the Impact Assessment for this consultation, will 
be published shortly on www.communities.gov.uk/publications/planningandbuilding/
housingcarbonfootprint.

In this annex, we present the results of the modelling of technology combinations in 
tabular format, for each of the development and dwelling types modelled. Tables 8 to 
19 show:

l		 the overall level of carbon reduction that is modelled, relative to Part L 
2006 requirements, for each technology package

l		 the residual emissions associated with that solution (broken down 
between electricity and other energy), including an allowance for appliance 
use; and

l		 the incremental capital cost associated with the technology package.

Box 7 – Technology combinations modelled

Best Practice Energy Efficiency (BPEE)75 

Advanced Practice Energy Efficiency (APEE)

Solar hot water (SHW) + BPEE

Solar photovoltaic (PV) + BPEE

Ground source heat pump (GSHP) + BPEE

Gas combined heat & power (CHP) + BPEE

PV + APEE

SHW + APEE

Biomass heat + BPEE

Biomass heat + APEE

GSHP + APEE

GSHP + PV + BPEE

Biomass heat + PV + BPEE

Biomass heat + PV + APEE

Biomass CHP + BPEE

Biomass CHP + APEE

Gas CHP + PV + BPEE

Biomass CHP + PV + BPEE

Biomass CHP + PV + APEE

75 The Energy Saving Trust’s BPEE and APEE energy efficiency standards have been superseded by guidance on energy efficiency 
and the Code for Sustainable Homes – see http://tinyurl.com/6y8eeo.  However, BPEE and APEE were considered fit-for-purpose 
proxies for high energy efficiency standards in this analysis.
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Other key assumptions underpinning the tables are as follows:

l		 SAP 2005 v9.81 is used with the following exceptions:

 –  an emissions factor of 0.43 kg CO2/ kWh is used for both grid imported and 
displaced electricity

 –  for the ground source heat pump, a gas-heated notional dwelling is assumed, 
unlike current Building Regulations (ie the fuel factor is assumed to be 1.0)

 –  the benefit of 100 per cent energy efficient lighting is allowed for Best Practice 
and Advanced Practice Energy Efficiency

 – biomass CHP is allowed to save beyond regulated emissions.

l		 	secondary heating is assumed on all non-district heating scenarios

l		 	PV savings are limited by the maximum roof area and a minimum installation size 
is assumed. For the City Infill scenario, the flats are assumed to be three storey 
whereas, for the Urban Regeneration scenario, they are assumed to be seven storey

l		 	district heating cases assume that 80 per cent of annual demand is met by low 
carbon generation and 20 per cent is met by gas fired boilers

l		 	the capital costs are for the year in which the changes are assumed to be 
introduced.  It is assumed that the 25 per cent reduction in the Target Emissions 
Rate (TER) would take place in 2010.  For the 44 per cent change, 2013 is 
assumed.  The costs for all other targets are in 2016.  The year of introduction 
makes a difference to this modelling because global (but not local) learning rates 
have been included in this analysis (NB the dynamic analysis included in the Impact 
Assessment includes both global and local learning rates.)

l		 	the capital costs do not include a 5 per cent uplift for design costs that has been 
included in the macro-economic modelling described in section 7 and the Impact 
Assessment.
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Technology Combination Target CO2 
reduction 
(% 2006 

TER)

Carbon 
reduction 
(vs. Part 
L 2006)

Residual 
CO2 -

electricity 
(tpa)

Residual 
CO2 

-other 
(tpa)

Total 
residual 

CO2 
(tpa)

Capital 
cost 

premium

BPEE alone 25% 14% 0.99 1.15 2.14 £1,065

APEE alone 25% 28% 1.01 0.93 1.95 £5,984

SHW + BPEE 25% 29% 0.99 0.95 1.94 £4,118

PV + BPEE 25% 27% 0.81 1.15 1.96 £3,392

GSHP +BPEE 25% 39% 1.35 0.44 1.79 £11,461

Gas CHP (80%) with BPEE 44% 31% 0.12 1.78 1.91 £10,811

PV + BPEE 44% 44% 0.58 1.15 1.72 £5,673

PV + APEE 44% 44% 0.79 0.93 1.72 £8,418

SHW + APEE 44% 41% 1.01 0.75 1.76 £8,827

Biomass heating (80%) + BPEE 44% 68% 0.84 0.55 1.38 £9,895

Biomass heating (80%) + APEE 44% 69% 0.91 0.47 1.38 £14,755

GSHP +APEE 44% 47% 1.29 0.39 1.68 £15,972

PV + BPEE 70% 48% 0.51 1.15 1.66 £5,715

PV + APEE 70% 62% 0.54 0.93 1.47 £10,530

GSHP + PV + BPEE 70% 70% 0.92 0.44 1.36 £14,969

Biomass heating (80%) + PV + BPEE 70% 81% 0.66 0.55 1.21 £11,425

Biomass heating (80%) + PV + APEE 70% 82% 0.73 0.47 1.20 £16,240

Biomass CHP (80%) + BPEE 70% 75% 0.73 0.57 1.29 £8,508

Biomass CHP (80%) + APEE 70% 74% 0.82 0.48 1.31 £13,323

Gas CHP (80%)+ PV + BPEE 70% 65% -0.35 1.78 1.43 £15,187

PV + BPEE 100% 48% 0.51 1.15 1.66 £5,715

PV + APEE 100% 62% 0.54 0.93 1.47 £10,530

GSHP + PV + BPEE 100% 73% 0.87 0.44 1.31 £15,427

Biomass heating (80%) + PV + BPEE 100% 100% 0.39 0.55 0.94 £14,003

Biomass heating (80%) + PV + APEE 100% 100% 0.47 0.47 0.94 £18,729

Biomass CHP (80%) + BPEE 100% 75% 0.73 0.57 1.29 £8,508

Biomass CHP (80%) + APEE 100% 74% 0.82 0.48 1.31 £13,323

Gas CHP (80%)+ PV + BPEE 100% 65% -0.35 1.78 1.43 £15,187

Biomass heating (80%) + PV + BPEE Zero carbon 102% 0.36 0.55 0.91 £14,324

Biomass heating (80%) + PV + APEE Zero carbon 103% 0.43 0.47 0.90 £19,138

Biomass CHP (80%) + PV + BPEE Zero carbon 109% 0.25 0.57 0.82 £13,158

Biomass CHP (80%) + PV + APEE Zero carbon 108% 0.35 0.48 0.83 £17,973

Gas CHP (80%)+ PV + BPEE Zero carbon 65% -0.35 1.78 1.43 £15,187

Base construction cost (Part L 2006): £73,611

Table 8 – City Infill – flat



99

logos.indd   1 5/12/08   12:45:58

Technology Combination Target CO2 
reduction 
(% 2006 

TER)

Carbon 
reduction 
(vs. Part 
L 2006)

Residual 
CO2 -

electricity 
(tpa)

Residual 
CO2 

-other 
(tpa)

Total 
residual 

CO2 
(tpa)

Capital 
cost 

premium

BPEE alone 25% 15% 1.20 1.23 2.43 £2,093

APEE alone 25% 28% 1.24 0.99 2.23 £5,738

SHW + BPEE 25% 29% 1.20 1.00 2.21 £5,364

PV + BPEE 25% 26% 1.02 1.23 2.25 £4,977

GSHP +BPEE 25% 29% 1.97 0.24 2.22 £11,457

Gas CHP (80%) with BPEE 44% 31% 0.27 1.92 2.18 £23,774

PV + BPEE 44% 44% 0.75 1.23 1.98 £7,346

PV + APEE 44% 44% 0.99 0.99 1.98 £9,112

SHW + APEE 44% 43% 1.24 0.76 2.00 £8,789

Biomass heating (80%) + BPEE 44% 67% 1.04 0.59 1.62 £13,593

Biomass heating (80%) + APEE 44% 67% 1.13 0.50 1.63 £17,181

GSHP +APEE 44% 46% 1.54 0.41 1.95 £16,501

PV + BPEE 70% 70% 0.35 1.23 1.58 £10,786

PV + APEE 70% 70% 0.59 0.99 1.58 £12,264

GSHP + PV + BPEE 70% 70% 1.34 0.24 1.58 £17,346

Biomass heating (80%) + PV + BPEE 70% 79% 0.86 0.59 1.44 £15,475

Biomass heating (80%) + PV + APEE 70% 79% 0.95 0.50 1.45 £19,019

Biomass CHP (80%) + BPEE 70%

Biomass CHP (80%) + APEE 70%

Gas CHP (80%)+ PV + BPEE 70% 70% -0.34 1.92 1.58 £29,343

PV + BPEE 100% 74% 0.29 1.23 1.52 £11,439

PV + APEE 100% 87% 0.33 0.99 1.32 £14,983

GSHP + PV + BPEE 100% 88% 1.06 0.24 1.30 £20,187

Biomass heating (80%) + PV + BPEE 100% 100% 0.54 0.59 1.12 £18,444

Biomass heating (80%) + PV + APEE 100% 100% 0.62 0.50 1.12 £22,031

Biomass CHP (80%) + BPEE 100%

Biomass CHP (80%) + APEE 100%

Gas CHP (80%)+ PV + BPEE 100% 90% -0.64 1.92 1.27 £32,510

Biomass heating (80%) + PV + BPEE Zero carbon 127% 0.13 0.59 0.71 £22,651

Biomass heating (80%) + PV + APEE Zero carbon 127% 0.22 0.50 0.72 £26,195

Biomass CHP (80%) + PV + BPEE Zero carbon

Biomass CHP (80%) + PV + APEE Zero carbon

Gas CHP (80%)+ PV + BPEE Zero carbon 90% -0.64 1.92 1.27 £32,510

Base construction cost (Part L 2006): £65,825

Definition of Zero Carbon Homes and Non-domestic Buildings: Consultation Annex E

Table 9 – Small scale – mid-terrace
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Definition of Zero Carbon Homes and Non-domestic Buildings: Consultation 

Technology Combination Target CO2 
reduction 
(% 2006 

TER)

Carbon 
reduction 
(vs. Part 
L 2006)

Residual 
CO2 -

electricity 
(tpa)

Residual 
CO2 

-other 
(tpa)

Total 
residual 

CO2 
(tpa)

Capital 
cost 

premium

BPEE alone 25% 15% 1.22 1.34 2.56 £2,179

APEE alone 25% 31% 1.25 1.06 2.30 £5,485

SHW + BPEE 25% 30% 1.22 1.10 2.32 £5,450

PV + BPEE 25% 26% 1.04 1.34 2.38 £5,063

GSHP +BPEE 25% 30% 2.07 0.24 2.31 £12,732

Gas CHP (80%) with BPEE 44% 31% 0.18 2.12 2.29 £27,202

PV + BPEE 44% 44% 0.74 1.34 2.08 £7,875

PV + APEE 44% 44% 1.02 1.06 2.08 £8,587

SHW + APEE 44% 45% 1.24 0.81 2.05 £8,539

Biomass heating (80%) + BPEE 44% 68% 1.04 0.63 1.66 £13,679

Biomass heating (80%) + APEE 44% 69% 1.12 0.52 1.65 £16,930

GSHP +APEE 44% 48% 1.57 0.43 2.00 £17,918

PV + BPEE 70% 69% 0.31 1.34 1.65 £11,525

PV + APEE 70% 70% 0.57 1.06 1.63 £12,267

GSHP + PV + BPEE 70% 70% 1.39 0.24 1.63 £19,030

Biomass heating (80%) + PV + BPEE 70% 79% 0.86 0.63 1.49 £15,561

Biomass heating (80%) + PV + APEE 70% 80% 0.94 0.52 1.47 £18,771

Biomass CHP (80%) + BPEE 70%

Biomass CHP (80%) + APEE 70%

Gas CHP (80%)+ PV + BPEE 70% 70% -0.48 2.12 1.63 £33,260

PV + BPEE 100% 69% 0.31 1.34 1.65 £11,525

PV + APEE 100% 84% 0.33 1.06 1.39 £14,735

GSHP + PV + BPEE 100% 83% 1.16 0.24 1.40 £21,384

Biomass heating (80%) + PV + BPEE 100% 100% 0.49 0.63 1.12 £18,951

Biomass heating (80%) + PV + APEE 100% 100% 0.60 0.52 1.12 £21,976

Biomass CHP (80%) + BPEE 100%

Biomass CHP (80%) + APEE 100%

Gas CHP (80%)+ PV + BPEE 100% 85% -0.74 2.12 1.38 £35,843

Biomass heating (80%) + PV + BPEE Zero carbon 122% 0.13 0.63 0.75 £22,737

Biomass heating (80%) + PV + APEE Zero carbon 123% 0.21 0.52 0.73 £25,946

Biomass CHP (80%) + PV + BPEE Zero carbon

Biomass CHP (80%) + PV + APEE Zero carbon

Gas CHP (80%)+ PV + BPEE Zero carbon 85% -0.74 2.12 1.38 £35,843

Base construction cost (Part L 2006): £71,816

Table 10 – Small scale – end-terrace
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Technology Combination Target CO2 
reduction 
(% 2006 

TER)

Carbon 
reduction 
(vs. Part 
L 2006)

Residual 
CO2 -

electricity 
(tpa)

Residual 
CO2 

-other 
(tpa)

Total 
residual 

CO2 
(tpa)

Capital 
cost 

premium

BPEE alone 25% 16% 1.50 1.77 3.26 £2,381

APEE alone 25% 35% 1.50 1.31 2.81 £8,934

SHW + BPEE 25% 26% 1.50 1.52 3.02 £5,985

PV + BPEE 25% 25% 1.28 1.77 3.04 £5,964

GSHP +BPEE 25% 31% 2.64 0.25 2.89 £16,510

Gas CHP (80%) with BPEE 44% 31% 0.04 2.86 2.90 £37,127

PV + BPEE 44% 44% 0.83 1.77 2.60 £10,180

PV + APEE 44% 44% 1.28 1.31 2.60 £11,861

SHW + APEE 44% 45% 1.50 1.07 2.57 £12,271

Biomass heating (80%) + BPEE 44% 68% 1.24 0.79 2.03 £13,881

Biomass heating (80%) + APEE 44% 71% 1.35 0.62 1.96 £20,345

GSHP +APEE 44% 51% 1.94 0.49 2.43 £26,185

PV + BPEE 70% 70% 0.22 1.77 1.99 £15,476

PV + APEE 70% 70% 0.67 1.31 1.99 £17,264

GSHP + PV + BPEE 70% 70% 1.74 0.25 1.99 £24,840

Biomass heating (80%) + PV + BPEE 70% 76% 1.06 0.79 1.85 £15,763

Biomass heating (80%) + PV + APEE 70% 71% 1.35 0.62 1.96 £19,989

Biomass CHP (80%) + BPEE 70%

Biomass CHP (80%) + APEE 70%

Gas CHP (80%)+ PV + BPEE 70% 70% -0.87 2.86 1.99 £45,547

PV + BPEE 100% 74% 0.12 1.77 1.89 £16,508

PV + APEE 100% 93% 0.12 1.31 1.44 £22,904

GSHP + PV + BPEE 100% 90% 1.26 0.25 1.51 £29,708

Biomass heating (80%) + PV + BPEE 100% 100% 0.50 0.79 1.28 £21,237

Biomass heating (80%) + PV + APEE 100% 100% 0.66 0.62 1.28 £26,968

Biomass CHP (80%) + BPEE 100%

Biomass CHP (80%) + APEE 100%

Gas CHP (80%)+ PV + BPEE 100% 90% -1.34 2.86 1.53 £50,275

Biomass heating (80%) + PV + BPEE Zero carbon 127% -0.14 0.79 0.65 £27,719

Biomass heating (80%) + PV + APEE Zero carbon 130% -0.03 0.62 0.59 £34,115

Biomass CHP (80%) + PV + BPEE Zero carbon

Biomass CHP (80%) + PV + APEE Zero carbon

Gas CHP (80%)+ PV + BPEE Zero carbon 90% -1.34 2.86 1.53 £50,275

Base construction cost (Part L 2006): £94,255

Annex E

Table 11 – Small scale – detatched
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Definition of Zero Carbon Homes and Non-domestic Buildings: Consultation 

Technology Combination Target CO2 
reduction 
(% 2006 

TER)

Carbon 
reduction 
(vs. Part 
L 2006)

Residual 
CO2 -

electricity 
(tpa)

Residual 
CO2 

-other 
(tpa)

Total 
residual 

CO2 
(tpa)

Capital 
cost 

premium

BPEE alone 25% 14% 0.99 1.15 2.14 £1,065

APEE alone 25% 28% 1.01 0.93 1.95 £5,984

SHW + BPEE 25% 29% 0.99 0.95 1.94 £4,118

PV + BPEE 25% 27% 0.81 1.15 1.96 £3,392

GSHP +BPEE 25% 28% 1.71 0.23 1.94 £9,836

Gas CHP (80%) with BPEE 44% 41% -0.24 2.01 1.77 £6,450

PV + BPEE 44% 44% 0.58 1.15 1.72 £5,673

PV + APEE 44% 44% 0.79 0.93 1.72 £8,418

SHW + APEE 44% 41% 1.01 0.75 1.76 £8,827

Biomass heating (80%) + BPEE 44% 68% 0.84 0.55 1.38 £5,712

Biomass heating (80%) + APEE 44% 69% 0.91 0.47 1.38 £10,573

GSHP +APEE 44% 36% 1.60 0.23 1.83 £14,401

PV + BPEE 70% 48% 0.51 1.15 1.66 £5,715

PV + APEE 70% 62% 0.54 0.93 1.47 £10,530

GSHP + PV + BPEE 70% 62% 1.24 0.23 1.47 £13,909

Biomass heating (80%) + PV + BPEE 70% 81% 0.66 0.55 1.21 £7,347

Biomass heating (80%) + PV + APEE 70% 82% 0.73 0.47 1.20 £12,162

Biomass CHP (80%) + BPEE 70% 118% 0.02 0.68 0.70 £8,653

Biomass CHP (80%) + APEE 70% 106% 0.29 0.57 0.86 £13,467

Gas CHP (80%)+ PV + BPEE 70% 70% -0.65 2.01 1.36 £10,295

PV + BPEE 100% 48% 0.51 1.15 1.66 £5,715

PV + APEE 100% 62% 0.54 0.93 1.47 £10,530

GSHP + PV + BPEE 100% 62% 1.24 0.23 1.47 £13,909

Biomass heating (80%) + PV + BPEE 100% 100% 0.39 0.55 0.94 £9,925

Biomass heating (80%) + PV + APEE 100% 100% 0.47 0.47 0.94 £14,651

Biomass CHP (80%) + BPEE 100% 118% 0.02 0.68 0.70 £8,653

Biomass CHP (80%) + APEE 100% 106% 0.29 0.57 0.86 £13,467

Gas CHP (80%)+ PV + BPEE 100% 75% -0.72 2.01 1.29 £10,948

Biomass heating (80%) + PV + BPEE Zero carbon 102% 0.36 0.55 0.91 £10,246

Biomass heating (80%) + PV + APEE Zero carbon 103% 0.43 0.47 0.90 £15,060

Biomass CHP (80%) + PV + BPEE Zero carbon 152% -0.46 0.68 0.22 £13,303

Biomass CHP (80%) + PV + APEE Zero carbon 140% -0.19 0.57 0.38 £18,117

Gas CHP (80%)+ PV + BPEE Zero carbon 75% -0.72 2.01 1.29 £10,948

Base construction cost (Part L 2006): £73,611

Table 12 – Market Town – flat
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Technology Combination Target CO2 
reduction 
(% 2006 

TER)

Carbon 
reduction 
(vs. Part 
L 2006)

Residual 
CO2 -

electricity 
(tpa)

Residual 
CO2 

-other 
(tpa)

Total 
residual 

CO2 
(tpa)

Capital 
cost 

premium

BPEE alone 25% 15% 1.20 1.23 2.43 £2,093

APEE alone 25% 28% 1.24 0.99 2.23 £5,738

SHW + BPEE 25% 29% 1.20 1.00 2.21 £5,364

PV + BPEE 25% 26% 1.02 1.23 2.25 £4,977

GSHP +BPEE 25% 29% 1.97 0.24 2.22 £11,457

Gas CHP (80%) with BPEE 44% 40% -0.13 2.16 2.04 £7,892

PV + BPEE 44% 44% 0.75 1.23 1.98 £7,346

PV + APEE 44% 44% 0.99 0.99 1.98 £9,112

SHW + APEE 44% 43% 1.24 0.76 2.00 £8,789

Biomass heating (80%) + BPEE 44% 67% 1.04 0.59 1.62 £7,098

Biomass heating (80%) + APEE 44% 67% 1.13 0.50 1.63 £10,686

GSHP +APEE 44% 36% 1.86 0.24 2.10 £14,730

PV + BPEE 70% 70% 0.35 1.23 1.58 £10,786

PV + APEE 70% 70% 0.59 0.99 1.58 £12,264

GSHP + PV + BPEE 70% 70% 1.34 0.24 1.58 £17,346

Biomass heating (80%) + PV + BPEE 70% 79% 0.86 0.59 1.44 £9,144

Biomass heating (80%) + PV + APEE 70% 79% 0.95 0.50 1.45 £12,688

Biomass CHP (80%) + BPEE 70% 116% 0.16 0.73 0.88 £10,265

Biomass CHP (80%) + APEE 70% 103% 0.48 0.60 1.08 £13,809

Gas CHP (80%)+ PV + BPEE 70% 70% -0.58 2.16 1.58 £12,397

PV + BPEE 100% 74% 0.29 1.23 1.52 £11,439

PV + APEE 100% 87% 0.33 0.99 1.32 £14,983

GSHP + PV + BPEE 100% 88% 1.06 0.24 1.30 £20,187

Biomass heating (80%) + PV + BPEE 100% 100% 0.54 0.59 1.12 £12,113

Biomass heating (80%) + PV + APEE 100% 100% 0.62 0.50 1.12 £15,699

Biomass CHP (80%) + BPEE 100% 116% 0.16 0.73 0.88 £10,265

Biomass CHP (80%) + APEE 100% 103% 0.48 0.60 1.08 £13,809

Gas CHP (80%)+ PV + BPEE 100% 100% -1.04 2.16 1.12 £17,075

Biomass heating (80%) + PV + BPEE Zero carbon 127% 0.13 0.59 0.71 £16,319

Biomass heating (80%) + PV + APEE Zero carbon 127% 0.22 0.50 0.72 £19,863

Biomass CHP (80%) + PV + BPEE Zero carbon 173% -0.73 0.73 0.00 £19,292

Biomass CHP (80%) + PV + APEE Zero carbon 162% -0.43 0.60 0.17 £23,155

Gas CHP (80%)+ PV + BPEE Zero carbon 100% -1.04 2.16 1.12 £17,075

Base construction cost (Part L 2006): £65,825

Annex E

Table 13 – Market Town – mid-terrace
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Definition of Zero Carbon Homes and Non-domestic Buildings: Consultation 

Technology Combination Target CO2 
reduction 
(% 2006 

TER)

Carbon 
reduction 
(vs. Part 
L 2006)

Residual 
CO2 -

electricity 
(tpa)

Residual 
CO2 

-other 
(tpa)

Total 
residual 

CO2 
(tpa)

Capital 
cost 

premium

BPEE alone 25% 15% 1.22 1.34 2.56 £2,179

APEE alone 25% 31% 1.25 1.06 2.30 £5,485

SHW + BPEE 25% 30% 1.22 1.10 2.32 £5,450

PV + BPEE 25% 26% 1.04 1.34 2.38 £5,063

GSHP +BPEE 25% 30% 2.07 0.24 2.31 £12,732

Gas CHP (80%) with BPEE 44% 41% -0.27 2.39 2.13 £8,872

PV + BPEE 44% 44% 0.74 1.34 2.08 £7,875

PV + APEE 44% 44% 1.02 1.06 2.08 £8,587

SHW + APEE 44% 45% 1.24 0.81 2.05 £8,539

Biomass heating (80%) + BPEE 44% 68% 1.04 0.63 1.66 £7,955

Biomass heating (80%) + APEE 44% 69% 1.12 0.52 1.65 £11,207

GSHP +APEE 44% 39% 1.91 0.24 2.16 £15,629

PV + BPEE 70% 69% 0.31 1.34 1.65 £11,525

PV + APEE 70% 70% 0.57 1.06 1.63 £12,267

GSHP + PV + BPEE 70% 70% 1.39 0.24 1.63 £19,030

Biomass heating (80%) + PV + BPEE 70% 79% 0.86 0.63 1.49 £9,982

Biomass heating (80%) + PV + APEE 70% 80% 0.94 0.52 1.47 £13,191

Biomass CHP (80%) + BPEE 70% 117% 0.05 0.78 0.83 £11,610

Biomass CHP (80%) + APEE 70% 105% 0.40 0.64 1.04 £14,820

Gas CHP (80%)+ PV + BPEE 70% 70% -0.76 2.39 1.63 £13,754

PV + BPEE 100% 69% 0.31 1.34 1.65 £11,525

PV + APEE 100% 84% 0.33 1.06 1.39 £14,735

GSHP + PV + BPEE 100% 83% 1.16 0.24 1.40 £21,384

Biomass heating (80%) + PV + BPEE 100% 100% 0.49 0.63 1.12 £13,371

Biomass heating (80%) + PV + APEE 100% 100% 0.60 0.52 1.12 £16,397

Biomass CHP (80%) + BPEE 100% 117% 0.05 0.78 0.83 £11,610

Biomass CHP (80%) + APEE 100% 105% 0.40 0.64 1.04 £14,820

Gas CHP (80%)+ PV + BPEE 100% 95% -1.18 2.39 1.22 £18,030

Biomass heating (80%) + PV + BPEE Zero carbon 122% 0.13 0.63 0.75 £17,157

Biomass heating (80%) + PV + APEE Zero carbon 123% 0.21 0.52 0.73 £20,366

Biomass CHP (80%) + PV + BPEE Zero carbon 166% -0.78 0.78 0.00 £20,147

Biomass CHP (80%) + PV + APEE Zero carbon 158% -0.51 0.64 0.13 £24,166

Gas CHP (80%)+ PV + BPEE Zero carbon 95% -1.18 2.39 1.22 £18,030

Base construction cost (Part L 2006): £71,816

Table 14 – Market Town – end-terrace
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Technology Combination Target CO2 
reduction 
(% 2006 

TER)

Carbon 
reduction 
(vs. Part 
L 2006)

Residual 
CO2 -

electricity 
(tpa)

Residual 
CO2 

-other 
(tpa)

Total 
residual 

CO2 
(tpa)

Capital 
cost 

premium

BPEE alone 25% 16% 1.50 1.77 3.26 £2,381

APEE alone 25% 35% 1.50 1.31 2.81 £8,934

SHW + BPEE 25% 26% 1.50 1.52 3.02 £5,985

PV + BPEE 25% 25% 1.28 1.77 3.04 £5,964

GSHP +BPEE 25% 31% 2.64 0.25 2.89 £16,510

Gas CHP (80%) with BPEE 44% 41% -0.57 3.25 2.67 £11,675

PV + BPEE 44% 44% 0.83 1.77 2.60 £10,180

PV + APEE 44% 44% 1.28 1.31 2.60 £11,861

SHW + APEE 44% 45% 1.50 1.07 2.57 £12,271

Biomass heating (80%) + BPEE 44% 68% 1.24 0.79 2.03 £10,402

Biomass heating (80%) + APEE 44% 71% 1.35 0.62 1.96 £16,867

GSHP +APEE 44% 44% 2.35 0.25 2.60 £22,500

PV + BPEE 70% 70% 0.22 1.77 1.99 £15,476

PV + APEE 70% 70% 0.67 1.31 1.99 £17,264

GSHP + PV + BPEE 70% 70% 1.74 0.25 1.99 £24,840

Biomass heating (80%) + PV + BPEE 70% 76% 1.06 0.79 1.85 £12,372

Biomass heating (80%) + PV + APEE 70% 71% 1.35 0.62 1.96 £16,597

Biomass CHP (80%) + BPEE 70% 118% -0.13 1.00 0.87 £15,477

Biomass CHP (80%) + APEE 70% 105% 0.40 0.77 1.17 £21,873

Gas CHP (80%)+ PV + BPEE 70% 70% -1.26 3.25 1.99 £18,454

PV + BPEE 100% 74% 0.12 1.77 1.89 £16,508

PV + APEE 100% 93% 0.12 1.31 1.44 £22,904

GSHP + PV + BPEE 100% 90% 1.26 0.25 1.51 £29,708

Biomass heating (80%) + PV + BPEE 100% 100% 0.50 0.79 1.28 £17,845

Biomass heating (80%) + PV + APEE 100% 100% 0.66 0.62 1.28 £23,576

Biomass CHP (80%) + BPEE 100% 118% -0.13 1.00 0.87 £15,477

Biomass CHP (80%) + APEE 100% 105% 0.40 0.77 1.17 £21,873

Gas CHP (80%)+ PV + BPEE 100% 99% -1.95 3.25 1.30 £25,540

Biomass heating (80%) + PV + BPEE Zero carbon 127% -0.14 0.79 0.65 £24,328

Biomass heating (80%) + PV + APEE Zero carbon 130% -0.03 0.62 0.59 £30,724

Biomass CHP (80%) + PV + BPEE Zero carbon 155% -1.00 1.00 0.00 £24,402

Biomass CHP (80%) + PV + APEE Zero carbon 155% -0.77 0.77 0.00 £33,838

Gas CHP (80%)+ PV + BPEE Zero carbon 99% -1.95 3.25 1.30 £25,540

Base construction cost (Part L 2006): £94,255

Annex E

Table 15 – Market Town – detatched
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Definition of Zero Carbon Homes and Non-domestic Buildings: Consultation 

Technology Combination Target CO2 
reduction 
(% 2006 

TER)

Carbon 
reduction 
(vs. Part 
L 2006)

Residual 
CO2 -

electricity 
(tpa)

Residual 
CO2 

-other 
(tpa)

Total 
residual 

CO2 
(tpa)

Capital 
cost 

premium

BPEE alone 25% 14% 0.99 1.15 2.14 £1,065

APEE alone 25% 28% 1.01 0.93 1.95 £5,984

SHW + BPEE 25% 29% 0.99 0.95 1.94 £4,118

PV + BPEE 25% 27% 0.81 1.15 1.96 £3,392

GSHP +BPEE 25% 39% 1.35 0.44 1.79 £7,456

Gas CHP (80%) with BPEE 44% 44% -0.37 2.08 1.72 £5,583

PV + BPEE 44% 44% 0.58 1.15 1.72 £5,673

PV + APEE 44% 44% 0.79 0.93 1.72 £8,418

SHW + APEE 44% 41% 1.01 0.75 1.76 £8,827

Biomass heating (80%) + BPEE 44% 68% 0.84 0.55 1.38 £4,938

Biomass heating (80%) + APEE 44% 69% 0.91 0.47 1.38 £9,798

GSHP +APEE 44% 47% 1.29 0.39 1.68 £12,102

PV + BPEE 70% 48% 0.51 1.15 1.66 £5,715

PV + APEE 70% 62% 0.54 0.93 1.47 £10,530

GSHP + PV + BPEE 70% 70% 0.92 0.44 1.36 £11,228

Biomass heating (80%) + PV + BPEE 70% 81% 0.66 0.55 1.21 £6,592

Biomass heating (80%) + PV + APEE 70% 82% 0.73 0.47 1.20 £11,407

Biomass CHP (80%) + BPEE 70% 118% 0.02 0.68 0.70 £7,916

Biomass CHP (80%) + APEE 70% 106% 0.29 0.57 0.86 £12,731

Gas CHP (80%)+ PV + BPEE 70% 70% -0.72 2.08 1.36 £8,954

PV + BPEE 100% 48% 0.51 1.15 1.66 £5,715

PV + APEE 100% 62% 0.54 0.93 1.47 £10,530

GSHP + PV + BPEE 100% 73% 0.87 0.44 1.31 £11,686

Biomass heating (80%) + PV + BPEE 100% 100% 0.39 0.55 0.94 £9,170

Biomass heating (80%) + PV + APEE 100% 100% 0.47 0.47 0.94 £13,896

Biomass CHP (80%) + BPEE 100% 118% 0.02 0.68 0.70 £7,916

Biomass CHP (80%) + APEE 100% 106% 0.29 0.57 0.86 £12,731

Gas CHP (80%)+ PV + BPEE 100% 78% -0.84 2.08 1.24 £10,106

Biomass heating (80%) + PV + BPEE Zero carbon 102% 0.36 0.55 0.91 £9,491

Biomass heating (80%) + PV + APEE Zero carbon 103% 0.43 0.47 0.90 £14,305

Biomass CHP (80%) + PV + BPEE Zero carbon 152% -0.46 0.68 0.22 £12,566

Biomass CHP (80%) + PV + APEE Zero carbon 140% -0.19 0.57 0.38 £17,381

Gas CHP (80%)+ PV + BPEE Zero carbon 78% -0.84 2.08 1.24 £10,106

Base construction cost (Part L 2006): £73,611

Table 16 – Urban Regeneration – flat
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Technology Combination Target CO2 
reduction 
(% 2006 

TER)

Carbon 
reduction 
(vs. Part 
L 2006)

Residual 
CO2 -

electricity 
(tpa)

Residual 
CO2 

-other 
(tpa)

Total 
residual 

CO2 
(tpa)

Capital 
cost 

premium

BPEE alone 25% 15% 1.20 1.23 2.43 £2,093

APEE alone 25% 28% 1.24 0.99 2.23 £5,738

SHW + BPEE 25% 29% 1.20 1.00 2.21 £5,364

PV + BPEE 25% 26% 1.02 1.23 2.25 £4,977

GSHP +BPEE 25% 39% 1.59 0.47 2.06 £8,976

Gas CHP (80%) with BPEE 44% 44% -0.26 2.24 1.98 £6,959

PV + BPEE 44% 44% 0.75 1.23 1.98 £7,346

PV + APEE 44% 44% 0.99 0.99 1.98 £9,112

SHW + APEE 44% 43% 1.24 0.76 2.00 £8,789

Biomass heating (80%) + BPEE 44% 67% 1.04 0.59 1.62 £6,264

Biomass heating (80%) + APEE 44% 67% 1.13 0.50 1.63 £9,852

GSHP +APEE 44% 46% 1.54 0.41 1.95 £12,333

PV + BPEE 70% 70% 0.35 1.23 1.58 £10,786

PV + APEE 70% 70% 0.59 0.99 1.58 £12,264

GSHP + PV + BPEE 70% 70% 1.11 0.47 1.58 £13,411

Biomass heating (80%) + PV + BPEE 70% 79% 0.86 0.59 1.44 £8,330

Biomass heating (80%) + PV + APEE 70% 79% 0.95 0.50 1.45 £11,874

Biomass CHP (80%) + BPEE 70% 116% 0.16 0.73 0.88 £9,471

Biomass CHP (80%) + APEE 70% 103% 0.48 0.60 1.08 £13,015

Gas CHP (80%)+ PV + BPEE 70% 70% -0.66 2.24 1.58 £10,928

PV + BPEE 100% 74% 0.29 1.23 1.52 £11,439

PV + APEE 100% 87% 0.33 0.99 1.32 £14,983

GSHP + PV + BPEE 100% 98% 0.68 0.47 1.15 £17,870

Biomass heating (80%) + PV + BPEE 100% 100% 0.54 0.59 1.12 £11,299

Biomass heating (80%) + PV + APEE 100% 100% 0.62 0.50 1.12 £14,886

Biomass CHP (80%) + BPEE 100% 116% 0.16 0.73 0.88 £9,471

Biomass CHP (80%) + APEE 100% 103% 0.48 0.60 1.08 £13,015

Gas CHP (80%)+ PV + BPEE 100% 100% -1.12 2.24 1.12 £15,637

Biomass heating (80%) + PV + BPEE Zero carbon 127% 0.13 0.59 0.71 £15,505

Biomass heating (80%) + PV + APEE Zero carbon 127% 0.22 0.50 0.72 £19,049

Biomass CHP (80%) + PV + BPEE Zero carbon 173% -0.73 0.73 0.00 £18,499

Biomass CHP (80%) + PV + APEE Zero carbon 162% -0.43 0.60 0.17 £22,361

Gas CHP (80%)+ PV + BPEE Zero carbon 103% -1.17 2.24 1.07 £16,168

Base construction cost (Part L 2006): £65,825

Annex E

Table 17 – Urban Regeneration – mid-terrace
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Technology Combination Target CO2 
reduction 
(% 2006 

TER)

Carbon 
reduction 
(vs. Part 
L 2006)

Residual 
CO2 -

electricity 
(tpa)

Residual 
CO2 

-other 
(tpa)

Total 
residual 

CO2 
(tpa)

Capital 
cost 

premium

BPEE alone 25% 15% 1.22 1.34 2.56 £2,179

APEE alone 25% 31% 1.25 1.06 2.30 £5,485

SHW + BPEE 25% 30% 1.22 1.10 2.32 £5,450

PV + BPEE 25% 26% 1.04 1.34 2.38 £5,063

GSHP +BPEE 25% 40% 1.66 0.50 2.15 £10,123

Gas CHP (80%) with BPEE 44% 45% -0.41 2.48 2.07 £7,795

PV + BPEE 44% 44% 0.74 1.34 2.08 £7,875

PV + APEE 44% 44% 1.02 1.06 2.08 £8,587

SHW + APEE 44% 45% 1.24 0.81 2.05 £8,539

Biomass heating (80%) + BPEE 44% 68% 1.04 0.63 1.66 £6,993

Biomass heating (80%) + APEE 44% 69% 1.12 0.52 1.65 £10,244

GSHP +APEE 44% 48% 1.57 0.43 2.00 £13,108

PV + BPEE 70% 69% 0.31 1.34 1.65 £11,525

PV + APEE 70% 70% 0.57 1.06 1.63 £12,267

GSHP + PV + BPEE 70% 70% 1.14 0.50 1.63 £14,917

Biomass heating (80%) + PV + BPEE 70% 79% 0.86 0.63 1.49 £9,043

Biomass heating (80%) + PV + APEE 70% 80% 0.94 0.52 1.47 £12,253

Biomass CHP (80%) + BPEE 70% 117% 0.05 0.78 0.83 £10,695

Biomass CHP (80%) + APEE 70% 105% 0.40 0.64 1.04 £13,904

Gas CHP (80%)+ PV + BPEE 70% 70% -0.84 2.48 1.63 £12,077

PV + BPEE 100% 69% 0.31 1.34 1.65 £11,525

PV + APEE 100% 84% 0.33 1.06 1.39 £14,735

GSHP + PV + BPEE 100% 93% 0.74 0.50 1.24 £18,947

Biomass heating (80%) + PV + BPEE 100% 100% 0.49 0.63 1.12 £12,433

Biomass heating (80%) + PV + APEE 100% 100% 0.60 0.52 1.12 £15,458

Biomass CHP (80%) + BPEE 100% 117% 0.05 0.78 0.83 £10,695

Biomass CHP (80%) + APEE 100% 105% 0.40 0.64 1.04 £13,904

Gas CHP (80%)+ PV + BPEE 100% 98% -1.32 2.48 1.15 £16,983

Biomass heating (80%) + PV + BPEE Zero carbon 122% 0.13 0.63 0.75 £16,218

Biomass heating (80%) + PV + APEE Zero carbon 123% 0.21 0.52 0.73 £19,428

Biomass CHP (80%) + PV + BPEE Zero carbon 166% -0.78 0.78 0.00 £19,231

Biomass CHP (80%) + PV + APEE Zero carbon 158% -0.51 0.64 0.13 £23,250

Gas CHP (80%)+ PV + BPEE Zero carbon 98% -1.32 2.48 1.15 £16,983

Base construction cost (Part L 2006): £71,816

Table 18 – Urban Regeneration – end-terrace
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Technology Combination Target CO2 
reduction 
(% 2006 

TER)

Carbon 
reduction 
(vs. Part 
L 2006)

Residual 
CO2 -

electricity 
(tpa)

Residual 
CO2 

-other 
(tpa)

Total 
residual 

CO2 
(tpa)

Capital 
cost 

premium

BPEE alone 25% 16% 1.50 1.77 3.26 £2,381

APEE alone 25% 35% 1.50 1.31 2.81 £8,934

SHW + BPEE 25% 26% 1.50 1.52 3.02 £5,985

PV + BPEE 25% 25% 1.28 1.77 3.04 £5,964

GSHP +BPEE 25% 39% 2.10 0.60 2.71 £13,412

Gas CHP (80%) with BPEE 44% 44% -0.77 3.36 2.59 £10,180

PV + BPEE 44% 44% 0.83 1.77 2.60 £10,180

PV + APEE 44% 44% 1.28 1.31 2.60 £11,861

SHW + APEE 44% 45% 1.50 1.07 2.57 £12,271

Biomass heating (80%) + BPEE 44% 68% 1.24 0.79 2.03 £9,065

Biomass heating (80%) + APEE 44% 71% 1.35 0.62 1.96 £15,530

GSHP +APEE 44% 51% 1.94 0.49 2.43 £19,506

PV + BPEE 70% 70% 0.22 1.77 1.99 £15,476

PV + APEE 70% 70% 0.67 1.31 1.99 £17,264

GSHP + PV + BPEE 70% 70% 1.38 0.60 1.99 £20,071

Biomass heating (80%) + PV + BPEE 70% 76% 1.06 0.79 1.85 £11,069

Biomass heating (80%) + PV + APEE 70% 71% 1.35 0.62 1.96 £15,294

Biomass CHP (80%) + BPEE 70% 118% -0.13 1.00 0.87 £14,205

Biomass CHP (80%) + APEE 70% 105% 0.40 0.77 1.17 £20,602

Gas CHP (80%)+ PV + BPEE 70% 70% -1.38 3.36 1.99 £16,124

PV + BPEE 100% 74% 0.12 1.77 1.89 £16,508

PV + APEE 100% 93% 0.12 1.31 1.44 £22,904

GSHP + PV + BPEE 100% 98% 0.72 0.60 1.33 £26,814

Biomass heating (80%) + PV + BPEE 100% 100% 0.50 0.79 1.28 £16,542

Biomass heating (80%) + PV + APEE 100% 100% 0.66 0.62 1.28 £22,273

Biomass CHP (80%) + BPEE 100% 118% -0.13 1.00 0.87 £14,205

Biomass CHP (80%) + APEE 100% 105% 0.40 0.77 1.17 £20,602

Gas CHP (80%)+ PV + BPEE 100% 100% -2.08 3.36 1.28 £23,335

Biomass heating (80%) + PV + BPEE Zero carbon 127% -0.14 0.79 0.65 £23,025

Biomass heating (80%) + PV + APEE Zero carbon 130% -0.03 0.62 0.59 £29,421

Biomass CHP (80%) + PV + BPEE Zero carbon 155% -1.00 1.00 0.00 £23,131

Biomass CHP (80%) + PV + APEE Zero carbon 155% -0.77 0.77 0.00 £32,567

Gas CHP (80%)+ PV + BPEE Zero carbon 103% -2.15 3.36 1.21 £24,087

Base construction cost (Part L 2006): £94,255

Annex E

Table 19 – Urban Regeneration – detatched
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Annex F: Worked Examples

This annex provides, purely by way of illustration, three worked examples of the 
approach outlined in this consultation.  It considers, in turn, three of the development 
types included in our analysis: “small scale”; “city infill” and “market town” (see box 5 
in section 5 for further details of what these developments comprise) and draws on the 
residual carbon levels quoted in Annex E

Box 8 – Small scale development

A small suburban development of nine homes.  The Government has set (we assume 
in this example) minimum energy efficiency backstops equivalent to Energy Savings 
Trust’s Advanced Practice standard and a carbon compliance requirement of a 70 per 
cent reduction in regulated emissions.

There are no community scale heat opportunities in this location.  Also, the developer 
judges that, for this development, technologies which are specific to each home will 
be more popular with buyers than development scale technologies.  He therefore 
installs roof-mounted solar photovoltaics to reach the carbon compliance standard of 
70 per cent.  He calculates that the residual emissions from the nine houses will be 
approximately 16 tonnes of carbon dioxide per year in aggregate.

The local planning authority has identified in its local plan a site suitable for a medium 
scale (150 kilowatt) wind turbine.  Such a turbine would displace 85 tonnes of carbon 
dioxide per year (assuming a load factor of 15 per cent, and carbon intensity of grid 
electricity of 0.43 kilogrammes of CO2 per kilowatt hour).  This is larger than the 
residual emissions of the development.  However, other developers in the area are 
looking for allowable solutions too and, between them, they set up a company which 
builds the wind turbine.  The developer provides the buyers of the homes shares 
in the company which amount (in aggregate) to a stake of 18.8 per cent.  This is 
equivalent to the 16 tonnes of residual emissions.

Box 9 – City infill development

A block of 18 apartments in an urban area.  The Government has set (we assume in 
this example) minimum energy efficiency backstops equivalent to EST’s Best Practice 
standard and a carbon compliance requirement of a 70 per cent reduction in regulated 
emissions.

The apartments are to be built adjacent to an existing health centre, whose heating 
and hot water are currently provided by gas boilers which are reaching the end of their 
useful life.

The developer has identified biomass heating as the most appropriate technology for 
the apartment block.  Combined with Best Practice energy efficiency, he calculates that 
he can reach carbon compliance requirement of 70 per cent.  This would leave him with 
residual emissions of approximately 24.5 tonnes per year (ie 1.36 tonnes per flat).
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The developer also identifies that he could oversize the biomass installation to meet 
all of his heating and hot water demand (used in combination with a thermal store) 
and provide heat to the health centre.  After meeting all of the heat demands for the 
apartments from biomass heating, the residual emissions fall to 21.6 tonnes. 

The health centre currently uses 220 MWh of gas per year, using the old boilers. 
If these were replaced with modern condensing gas boilers, the new gas demand 
would be about 171 MWh, equivalent to 33 tonnes of CO2 per year (using an 
emissions factor of 0.194 kgs CO2 / KWh, ie the current emissions factor in SAP).  
Based on an assessment of monthly heat demands, the developer estimates that 
as well as meeting all of the heat demand for the apartments, an oversized biomass 
boiler could also meet 80 per cent of the annual heat demand of the health centre, 
which would reduce annual gas consumption by about 137MWh. The remainder 
would be provided by new back up gas boilers, to serve both the health centre and 
the apartments. 

To produce 137 MWh of heat from biomass would only entail (again using current 
version of SAP) emissions of 4.08 tonnes CO2 per year (at 0.025 kgs CO2 / KWh), 
after allowing for boiler efficiency and heat mains distribution loss. This option would 
therefore save about 22.5 tonnes of CO2 per year – sufficient to deal with the residual 
emissions from the apartments of 21.6 tonnes.

The biomass heating plant is installed by an ESCO, which enters into commercial 
arrangements to sell heat to the health centre and to the flats.  

Box 10 – Market town development

A development of 27 flats and 73 houses in a small town.  The Government has set 
(we assume in this example) minimum energy efficiency backstops equivalent to 
EST’s Best Practice and a carbon compliance requirement of a 70 per cent reduction 
in regulated emissions.

The developer chooses to meet the carbon compliance standard through a 
combination of gas combined heat and power and solar photovoltaics.  Together with 
the energy efficiency measures, these give a carbon compliance level of 70 per cent, 
leaving approximately 165 tonnes of residual emissions per year from the 100 homes.

The new homes are to be located in an area surrounded by homes dating back to the 
late 19th century.  These have solid walls and, although energy suppliers have been 
promoting loft insulation and low energy light bulbs in the area, have high fuel bills.  

The developer therefore identifies that there are several hundred existing homes 
which could be fitted with solid wall insulation.  80 homeowners come forward to 
have their homes retrofitted.  Each home retrofitted saves a little over 2.1 tonnes per 
year, at a cost of £3,750 per home76. The resulting reduction in emissions is equal to 
the residual emissions of the housing development.

76 Delivering cost effective carbon saving measures to existing homes, BRE, October 2007

Annex F
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