
EXPLANATORY MEMORANDUM TO 

 
THE BUILDING AND APPROVED INSPECTORS (AMENDMENT) REGULATIONS 2010 

 
2010 No. 719 

 
 
1. This explanatory memorandum has been prepared by the Department for Communities and Local 

Government and is laid before Parliament by Command of Her Majesty. 
 

2.  Purpose of the instrument 
 
 2.1 These Regulations make amendments to the Building Regulations 2000 (S.I. 2000/2531) 

(“The Building Regulations”), the Building (Approved Inspectors etc.) Regulations 2000 (S.I. 
2000/2532) (“the Approved Inspectors Regulations”) , the Building and Approved Inspectors 
(Amendment) Regulations 2009 (S.I. 2009/1219) (“the 2009 Regulations”) and the Building 
(Amendment No. 2) Regulations 2009 (S.I. 2009/2397) relating to ventilation of buildings, water 
supply to sanitary appliances, combustion appliances and conservation of fuel and power.   The 
Regulations also update Schedule 2A to the Building Regulations (self-certification schemes and 
exemptions from requirement to give building notice or deposit full plans). 

 
3. Matters of special interest to the Joint Committee on Statutory Instruments  
 
 3.1  None 
 
4. Legislative Context 
 
 4.1 Section 1 of the Building Act 1984 (c.55) enables building regulations to be made for 

England and Wales with respect to the design and construction of buildings and the services, 
fittings and equipment provided in or in connection with buildings for a number of purposes. 
These purposes include securing the health, safety, welfare and convenience of persons in and 
about buildings, preventing waste, undue consumption, misuse or contamination of water, 
furthering the protection or enhancement of the environment, and facilitating sustainable 
development. 

 
4.2 The Building Regulations and the Approved Inspectors Regulations have been made pursuant 
to these powers. The Building Regulations establish general functional requirements for buildings 
when constructed, and are supported by Approved Documents, issued under section 6 of the 
Building Act, which set out detailed practical guidance on compliance. The Building Regulations 
also set out procedures for the control of building work by local authorities. The Approved 
Inspectors Regulations, in conjunction with Part 2 of the Building Act 1984, make provision for a 
private sector building control system as an alternative to that offered by local authorities.  

 
4.3 The amendments in these Regulations fall within the following categories. 
 
4.4  Amendments to strengthen the requirements of the Building Regulations and Approved 
Inspectors Regulations as regards ventilation of buildings.   
 

4.4.1  Part F of Schedule 1 to the Building Regulations contains a requirement for 
ventilation of buildings.  Part F is amended to introduce a new requirement for fixed 
mechanical ventilation systems to be commissioned by testing and adjustment. 

 
4.4.2  Regulation 20C of the Building Regulations (commissioning) is extended to require 
notice of commissioning of fixed mechanical ventilation systems to be given to the local 
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authority except for systems where adjustment and testing is not possible.  A similar 
amendment is made to regulation 12C of the Approved Inspectors Regulations. 
 
4.4.3  Where the Part F ventilation requirement applies, new regulation 16C of the 
Building Regulations requires the person carrying out the work to provide information 
about the building’s ventilation system and its maintenance to the owner. 
 
4.4.4  Where a new dwelling is created, new regulation 20AA of the Building Regulations 
and new regulation 12AA of the Approved Inspectors Regulations impose a requirement 
on the person carrying out the work to secure the testing of the mechanical ventilation air 
flow rate for compliance with Part F.  A procedure for such testing, approved by the 
Secretary of State, will be published in a Departmental circular. 

 
4.5 Amendments to the 2009 Regulations to enable softened wholesome water to be supplied to 
certain sanitary appliances.  The 2009 Regulations amend the Building Regulations to substitute a 
new Part G of Schedule 1 and make related provision with effect from 6th April 2010 (see the 
Building and Approved Inspectors (Amendment No.2) Regulations 2009, S.I. 2009/2465).   
 

4.5.1  Paragraphs G1 and G3 of Schedule 1 to the Building Regulations (as substituted by 
the 2009 Regulations) require there to be suitable installations for the provision of 
wholesome cold and hot water to sanitary appliances such as washbasins and baths in 
certain rooms.  By virtue of regulation 2(2C) of the Building Regulations (inserted by the 
2009 Regulations), “wholesome water” has the meaning given in section 67 of the Water 
Industry Act 1991 (c.56) and regulations made under it. 
 
4.5.2  These Regulations amend Part G1 and G3 (as substituted by the 2009 Regulations) 
to enable the supply of softened wholesome water in some of the cases covered by Part G1 
and in Part G3.  A definition of “softened wholesome water” is inserted into regulation 
2(1) of the Building Regulations.   
 
4.5.3  The transitional provisions in the 2009 Regulations will apply in relation to new Part 
G of Schedule 1 as amended by these Regulations. 

 
4.6  An amendment to require warning of release of carbon monoxide by combustion appliances.  
Part J of Schedule 1 to the Building Regulations (combustion appliances and fuel storage systems) 
is extended to impose a new requirement for appropriate provision for early warning to be given 
of the release of harmful levels of carbon monoxide where a fixed combustion appliance is 
installed in a dwelling. 
 
4.7  Amendments to the requirements of the Building Regulations related to the conservation of 
fuel and power. 
 

4.7.1  Most conservatories and porches are currently totally exempt from the energy 
efficiency requirements of the Building Regulations (regulations 4A, 17C, 17D, 17E and 
Part L of Schedule 1) by virtue of regulation 9(3)(b).  These Regulations amend the 
exemption so that it is only conservatories and porches which are thermally separated from 
a building which are exempt. 

 
4.7.2  Regulation 20D of the Building Regulations (CO2 emission rate calculations) 
requires a person carrying out work when work is complete to notify the local authority of 
the target carbon dioxide emission rate for the building and the calculated emission rate for 
the building as constructed.  It also enables the local authority to accept a certificate from a 
member of an approved energy assessor accreditation scheme.  These Regulations 
substitute a new regulation 20D which adds a new requirement for the person carrying out 
work before work starts to provide the local authority with a notice which includes the 
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calculated emission rate for the building as designed.  A similar amendment is made to the 
Approved Inspectors Regulations. 
 
4.7.3 Schedule 2B to the Building Regulations (descriptions of work where no building 
notice or deposit of full plans required) is amended 
 to introduce an exemption for the installation of loft insulation in certain cases. 
 

4.8 The Regulations update Schedule 2A to the Building Regulations which lists categories of 
work covered by, and the operators of, self-certification schemes.  Membership of self-
certification schemes exempts persons carrying out relevant work from the normal requirements 
under the Building Regulations to notify the local authority of an intention to carry out the work.  
The main change is to remove restrictions on self-certification in relation to the installation of 
combustion appliances. 
 
4.9  The Regulations also contain transitional provisions and make consequential amendments. 
 

5. Territorial Extent and Application 
 
 5.1 This instrument extends to England and Wales. 
 
6. European Convention on Human Rights 
 

As the instrument is subject to negative resolution procedure and does not amend primary 
legislation, no statement is required.  

 
7. Policy background 

7.1  Statutory guidance on ways of meeting the requirements of the Building Regulations in the 
form of Approved Documents and Compliance Guides is discussed in paragraph 9. 
 
 What is being done and why  

   
7.1.1 Part F (Ventilation) of Schedule 1 to the Building Regulations (“Part F”)  In recognition 
of the changes to the Approved Documents for Part L and the greater tendency to airtight 
buildings, it is likely that there will be greater take-up of mechanical ventilation. Part F is amended 
to introduce new requirements for commissioning of ventilation systems.  
 
7.1.2 Part G (Sanitation, hot water  safety and water efficiency) of Schedule 1 to the Building 
Regulations (“Part G”)The Building Regulations already require a suitable installation for the 
supply of cold water to baths, showers and washbasins. The changes that are inserted into the 
Building Regulations by the 2009 Regulations extend this to places where drinking water is drawn 
off, to sinks in food preparation areas and to bidets. It is also specified that such water must be 
wholesome within the meaning of that term as used in water legislation in relation to the supply of 
water for such purposes.  
 
7.1.3  However, since the 2009 Regulations were made it has come to the Department’s attention 
as a result of an enquiry that the way the legislation is framed may, in effect, prevent certain types 
of water softeners being fitted in extremely hard water areas. This is because where water is 
extremely hard (above approximately 425mg of calcium carbonate per litre) the sodium added by 
ion exchange water softeners will lead to the sodium content being above the limit set for the 
water to be considered “wholesome”.  
 
7.1.4  By requiring wholesome water to be supplied to all of the sanitary appliances specified in 
the 2009 Regulations we would, in practice, be preventing water softeners being fitted in these 
areas. This is entirely an unintended consequence of the approach taken in the provisions. 
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7.1.5  The Regulations amend the 2009 Regulations (which are not yet in force) to set out that for 
certain outlets where the water is not primarily intended for drinking, that is, baths, showers, 
bidets and basins, it will be acceptable to supply these with water that would be wholesome other 
than for an excess of sodium as a result of softening, that is, it is “softened wholesome water” as 
inserted into regulation 2(1) by these Regulations. It remains the case that wholesome water has to 
be supplied to a tap provided for drinking water or to a sink where food is prepared. This approach 
is consistent with Water Supply (Water Fittings) Regulations 1999 (S.I. 1999/1148). 

 
7.1.6  Part J (Combustion appliances and fuel storage systems) of Schedule 1 to the Building 
Regulations (“Part J”)  New guidance is being issued on ventilation to ensure that combustion 
appliances can continue to function safely in more air-tight homes that are being introduced. A 
provision for carbon monoxide alarms to be installed with solid fuel appliances in appropriate 
circumstances is also being introduced in these Regulations. 
 
7.1.7  Part L (Conservation of fuel and power) of Schedule 1 to the Building Regulations 
(“Part L”) Because the cost of the damage of CO2 emissions from buildings is not paid for by 
those constructing or occupying buildings there is likely to be underinvestment in energy saving 
measures to reduce these emissions.  Improving the energy efficiency requirements in the Building 
Regulations is one means of reducing this problem.  This forms part of Government's wider policy 
of achieving zero net emissions from new buildings later in the decade. Compliance targets using 
the methodology of calculation of the energy performance of buildings as approved by the 
Secretary of State will be improved by 25% overall.  This change will be incorporated into a 
revised Approved Document. 
 
7.1.8  The main change in the Building Regulations is to require the submission to a building 
control body before the commencement of work of a notice giving the target CO2 emission rate of 
the building, the projected actual emission rate calculated from the design of the building and a list 
of the specifications used in the design. This will provide greater assurance that the building will 
meet the energy efficiency requirements and make it easier for building control bodies to check 
compliance.  
 
7.1.9  Exemptions The exemptions from the energy efficiency provisions  for extensions in 
Schedule 2 Class VII are altered in these Regulations.   
 
7.1.10 Competent Person Schemes The Regulations will remove the restriction on the self-
certification of the installation of combustion appliances over 100 kilowatts input/output or in 
buildings of more than three storeys by installers registered with Building Regulations competent 
person schemes. Many of these installations, particularly in existing buildings, have not been 
notified to a building control body and there has thus been no check on their compliance with 
Building Regulations requirements, particularly the energy efficiency requirements. The 
Department considers that allowing their installation to be self-certified by firms assessed as 
competent to comply with the requirements at design, installation and commissioning stages will 
result in a higher level of compliance and a significant savings in carbon emissions and fuel costs.  
 

 Consolidation 
 
7.2 This statutory instrument amends the Building Regulations. A consolidated text of the Regulations 

will be available on the Planning Portal website when this instrument comes into force in order to 
assist dutyholders understand the cumulative effect of the Regulations and their subsequent 
amendments, though the consolidated version will not have formal status for the purpose of 
compliance. 

 
8.  Consultation outcome 
  

8.1.  Parts F & L (Joint Consultation) Over 400 responses were received to last year’s 
consultation proposals and the Department will publish a summary of responses. There was broad 
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support from consultees for the proposed changes.  This included support for the requirement to 
submit to a building control body before the commencement of work a notice giving the target 
CO2 emission rate of the building, the projected actual emission rate calculated from the design of 
the building and a list of the specifications used in the design. It also included support for the 
introduction of new requirements for the installation, commissioning and measurement of air flow 
rates for ventilation systems. 

  
8.2 Part G  The intention of the 2009 Regulations in revising paragraphs G1 and G3 of Schedule 
1 to the Building Regulations  was essentially to bring together and makes explicit within the 
Building Regulations what is already required in the Building Regulations and elsewhere together 
with existing good practice in relation to the supply of wholesome water to buildings.  This 
proved a relatively uncontentious provision.  No-one identified at the consultation stage the 
potential problem with softened water that this instrument seeks to remedy. It was only after the 
2009 Regulations had been made that the issue was raised with the Department. 

 
8.3  Part J A total of 58 valid responses was received. There was generally support for the 
proposals. The Department will publish a summary of responses.  

  
8.4  Competent Person Scheme  The Department consulted on the removal of the restrictions on 
the installation of larger combustion appliances. The proposed removal was overwhelmingly 
supported by the respondents to the Consultation Document (94%). The Department will publish a 
summary and analysis of the responses.  

 
9. Guidance 
 

9.1 The intention of issuing Approved Documents is to provide guidance about compliance 
with specific aspects of the Building Regulations in some of the more common building 
situations. They set out what, in ordinary circumstances, would be accepted as reasonable 
provision for compliance with the relevant requirements of Building Regulations to which they 
refer. If guidance in an Approved Document is followed there will be a presumption of 
compliance with the requirements covered by the guidance. The technical guidance supporting the 
amendment package is comprehensive. Drafts of this technical guidance are not included with this 
Explanatory Memorandum but will be available on the Department’s website 
www.communities.gov.uk  

 
9.2  Part  F  A revised Approved Document will be published together with a Domestic 
Ventilation Installation and Commissioning Compliance Guide. 
 
9.3  Part G  Approved Document G was published in draft form alongside the 2009 Regulations 
and is available via the Planning Portal website at www.planningportal.gov.uk. It set out methods 
by which the requirements can be met, and following those methods can be relied on as evidence 
of compliance with the requirements. The Approved Document will be amended to reflect the 
legislative change delivered by this instrument 
 
9.4  Part J  A revised Approved Document will be published. 
 
9.5  Part L  Four revised Approved Documents will be published:  Approved Document L1A 
(New dwellings), Approved Document L1B (Existing dwellings), Approved Document L2A (New 
buildings other than dwellings) and Approved Document L2B (Existing buildings other than 
dwellings).  In addition the Department will publish the Domestic Building Service Compliance 
Guide and the Non-domestic Building Service Compliance Guide. 

 
9.6  Competent Person Schemes Guidance on competent person schemes is available on the 
Department's website www.communities.gov.uk. 

 
10. Impact 
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10.1  An Impact Assessment for Parts F and L, an Impact Assessment for Part J and an Impact 
Assessment for the removal of restrictions on the self-certification of installation of larger 
combustion appliances are attached to this memorandum.  These Impact Assessments consider the 
impact of changes proposed to be made to the Approved Documents in addition to certain changes 
in these Regulations.   

 
10.2  Part F & L  The Net Present Benefit is estimated at £19,310 million. This is explained in the 
Impact Assessment.  Present value benefits in the form of energy and carbon savings for the 
selected option i.e. a Flat 25% reduction in emissions for every new home and an Aggregate 25% 
reduction for all new non-domestic buildings; more than make up for the present value 
incremental costs, for both groups of new and existing buildings.  
  
10.3  Part G  As these are technical amendments that seek to address an unforeseen consequence 
of the approach taken in the 2009 Regulations and thereby deliver the original policy intention, 
there is no impact on business, charities, voluntary bodies or the public sector. 

 
10.4  Part J  The Net Present Benefit is estimated at £74.9 million over ten years. This is explained 
in the Impact Assessment. 

 
10.5  Competent Person Schemes  The Net Present Benefit from the removal of the restrictions on 
the self-certification of larger combustion appliances is estimated to be £70.2m over ten years. 

 
 

10.6  Public sector buildings are treated no differently from other buildings under these 
amendments to the Building Regulations 
 

11. Regulating small business 
 
11.1  The legislation applies to small business.  
 
11.2  To minimise the impact of the requirements on firms employing up to 20 people, the 
approach taken is to provide them, along with other firms, with a period of over six months from 
the laying of the Regulations and publication of the accompanying guidance to its coming into 
force. Although the Department is not proposing any additional provision for small firms, it 
believes that this period to familiarise themselves with the new requirements will be particularly 
beneficial to small firms. 
 
11.3  The basis for the final decision on what action to take to assist small business recognised 
the limited scope there is for making exemptions or putting in place specific measures for smaller 
businesses given that the Regulations are focused on health and safety and on matters concerning 
sustainability and the environment and reflect the general approach taken to legislation in this 
area. 
 

12. Monitoring & review 
 

12.1 CLG plan to review Parts L and F of Schedule 1 to the Building Regulations and the 
associated Approved Documents in time to inform the next planned change, in 2013. CLG will 
undertake an evaluation of the revised the Approved Document for Part J and review the impact 
assessment three years after implementation. 

 
13.  Contact 
 
 Gerald McInerney Tel: 0303 444 1775 or email: enquiries.br@communities.gsi.gov.uk.  
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Summary: Intervention & Options 
Department /Agency: 

Communities and Local 
Government 

Title: 

Impact Assessment of self-certifying building 
regulations compliance of larger combustion appliances 

Stage: Final Version:       Date:       

Related Publications: Summary and analysis of the responses to the Consultation Document, 
www.communities.gov.uk/      

Available to view or download at: 

http://www.      

Contact for enquiries: Ian Drummond Telephone: 0303 444 1791 
  
What is the problem under consideration? Why is government intervention necessary? 

Many installations of larger boilers or those in buildings over 3 storeys, particularly in existing 
buildings, are not notified to a building control body (BCB). There is then no check on whether the 
installations comply with the Building Regulations, resulting in a lower level of compliance, particularly 
with the energy efficency provisions of the Regulations.  

Government intervention is necessary to amend the Building Regulations 2000 to improve 
compliance. 

 
What are the policy objectives and the intended effects? 

The primary objective is to achieve a higher level of compliance with building regulations for 
installations of larger combustion appliances or those in buildings over 3 storeys through self-
certification. The Department considers that higher compliance levels would make a significant 
contribution to the reduction in CO2 emissions.  

 

A secondary objective is to relieve building control bodies from having to check all such installations, 
freeing scarce resources to be used in other areas of building control.   

 

 What policy options have been considered? Please justify any preferred option. 

Two options have been considered: do nothing or remove the restrictions on self-certification.  

 

The Department prefers the option of removal of restrictions as this should result in a higher level of 
compliance with building regulations than at present and should improve installation standards of 
some boilers. 

 
When will the policy be reviewed to establish the actual costs and benefits and the achievement of the 
desired effects? In three to five years, based on notification and failure rate trend information to 
become available under the Review of Competent Person Scheme proposals.  

 
Ministerial Sign-off For  final proposal/implementation stage Impact Assessments: 

I have read the Impact Assessment and I am satisfied that, given the available 
evidence, it represents a reasonable view of the likely costs, benefits and impact of 
the leading options. 

Signed by the responsible Minister:  

     Lord  Bill McKenzie 

.............................................................................................................Date: 5th March 2010 
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Summary: Analysis & Evidence 

Policy Option:  B Description:  Removing restrictions on self-certification of building 
regulation for larger cumbustion appliances. 

 
ANNUAL COSTS 

One-off (Transition) Yrs 

£ 250,000     

Average Annual Cost 
(excluding one-off) 

Description and scale of key monetised costs by ‘main  
affected groups’ One off training costs of £75,000  

Annual cost of additional competent person scheme 
recommendations (Present Value: £77,000).  

 One off training of current competent person scheme staff 
£175,000 

£ 8,000  Total Cost (PV) £ 327,000 C
O

S
T

S
 

Other key non-monetised costs by ‘main affected groups’ 

Most of the firms that wished to take advantage of the removal of the restrictions are already 
members of a competent person scheme and would incur no extra registration costs. There may 
be a few firms not currently members but would choose to become so and incur such costs. 

ANNUAL BENEFITS 

One-off Yrs 

£           

Average Annual Benefit 
(excluding one-off) 

Description and scale of key monetised benefits by ‘main  
affected groups’ Reduced building control charges for boilers as 
part of larger refurbishments (Present Value: £5.8m), savings from 
stand alone installations previously notified (Present Value: 
£1.4m), fuel bill saving (PV £42.8m) and carbon savings (PV 
£20.5m) from boilers not previously meeting installation standards 
(total PV £63.3m) 

£ 8.7m  Total Benefit (PV) £ 70.5m B
E

N
E

F
IT

S
 

Other key non-monetised benefits by ‘main affected groups’ The proposal would also free local 
authority and approved inspector resources to concentrate on achieving compliance in other 
areas where self-certification was not possible.   

 
Key Assumptions/Sensitivities/Risks Indicative assumptions made regarding likely proportion of boilers 
which are part of larger refurbishments, possible savings through reduced building control charges, 
and potential energy and carbon savings from boilers not previously meeting installation standards.  

 
Price Base 
Year 2009 

Time Period 
Years 10 

Net Benefit Range (NPV) 
£ 29m-£136m 

NET BENEFIT (NPV Best estimate) 

£ 70.2m 
 
What is the geographic coverage of the policy/option? England/Wales  

On what date will the policy be implemented? 6 April 2010 

Which organisation(s) will enforce the policy? BCBs 

What is the total annual cost of enforcement for these organisations? £ n/a 

Does enforcement comply with Hampton principles? Yes 

Will implementation go beyond minimum EU requirements? No 

What is the value of the proposed offsetting measure per year? £ n/a 

What is the value of changes in greenhouse gas emissions? -£ 20.5m 

Will the proposal have a significant impact on competition? No 

Annual cost (£-£) per organisation 
(excluding one-off) 

Micro 
      

Small 
      

Medium 
      

Large 
      

Are any of these organisations exempt? No No N/A N/A 
 
Impact on Admin Burdens Baseline (2005 Prices) (Increase - Decrease) 

Increase of £ nil Decrease of £ 814,000 Net Impact £ -814,000  
Key: Annual costs and benefits: Constant Prices (Net) Present Value 
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Evidence Base (for summary sheets) 
 
 
Introduction and background 
 
The installation of combustion appliances (gas, oil and solid fuel fired) has been controlled under the 
Building Regulations for many years. Control was first concerned with the health and safety aspects of 
such installations.  
 
For gas, the Gas Safety (Installation and Use) Regulations 1998 set health and safety standards for the gas 
safety aspects of the installation of gas appliances. However, the safety aspects of the removal of the 
products of combustion and prevention of a building catching fire are contained in Part J of the Building 
Regulations 2000. For oil and solid fuel appliances all aspects of health and safety are in the Building 
Regulations.   
 
The installation of controlled services is notifiable building work under the Building Regulations. This 
means that building control bodies (BCBs), local authorities or approved inspectors, should be given 
advance notice of such installations. Having been given such notice BCBs must take reasonable steps to 
ascertain that the installations comply with all relevant requirements in the Building Regulations.  
 
The Building Regulations 1991 exempted members of a scheme approved under the Gas Safety 
(Installation and Use) Regulations from having to notify a BCB of such installations. The approved 
scheme at that time was CORGI. All installers wishing to install gas appliances for gain were required to 
be members of CORGI. CORGI set minimum competence requirements for such installers. The 
Department decided on the exemption on the grounds that membership of CORGI demonstrated 
sufficient competence that inspection by a BCB would not add to the safety of such installations. This 
exemption continues to the present day and is now for members of Gas Safe Register, which from 1 April 
2009 has been the approved gas safety scheme under the Gas Safety (Installation and Use) Regulations, in 
place of CORGI. 
 
In 2002 the Department approved the first competent person self-certification schemes. Members of such 
schemes are exempt from having to notify BCBs of work which comes under the scheme to which they 
belong that they intend to carry out. In order to be a member of such schemes installers must demonstrate 
technical competence to a level necessary to comply with the relevant requirements of the Building 
Regulations.  
 
Two schemes were approved for the installation of combustion appliances at that time, one for the 
installation of oil-fired appliances (OFTEC) and one for solid fuel appliances (HETAS). Since 2002 a 
number of other schemes have been approved for the installation of both oil and solid fuel appliances 
(NICEIC, APHC, BESCA, NAPIT). There is no requirement to belong to such schemes but a significant 
majority of installers have chosen to be members. The main incentives to join a scheme are the reduction 
in the cost of the work as no building control charge need be paid and also a gain to the reputation of the 
firm as having been assessed as competent.  
 
Since 2005 all members of the approved gas safety scheme and members of the schemes approved for oil 
and gas appliances have been required to give BCBs a notice of the completed installation of appliances 
installed under self-certification. They have also had to give the customer a certificate of building 
regulations compliance. Both these duties are normally carried out by the operators of the schemes.   
 
Over the years the energy efficiency requirements for combustion appliances in the Building Regulations 
have been raised significantly. Members of the approved gas safety scheme and of the authorised 
competent person schemes are required to meet these energy efficiency standards in all their installations. 
Some of the energy efficiency standards can be met by the choice of appliance to be installed, but others 
depend on the design of the system, method of installation and proper commissioning of the installation 
to use no more fuel and power than is necessary.   



 
An independent monitoring report in 20031 concluded that the two schemes authorised for the installation 
of combustion appliances were achieving a high level of compliance with the Building Regulations and 
had also helped to raise installation standards in the industry sectors concerned. There have been further 
reports, published in 2009 and 20102, on competent person schemes authorised for other types of work 
which also showed that they were achieving high levels of compliance with the technical standards in the 
Building Regulations 
 
Restrictions on self-certification 
 
When the first competent person schemes for combustion appliance installations were approved in 2002 
two restrictions on the exemption for notifying a BCB in advance and for self-certification were 
introduced in Schedule 2A of the Building Regulations: 
 

 A maximum heat/input for the appliance to be self-certificated, now at 100 kilowatts 
 A maximum height of a building at three storeys (excluding any basement) or a dwelling. 

 
Restrictions intended to have the same effect were applied retrospectively to the approved gas safety 
scheme as well as to all schemes authorised since for this type of work. It is likely they were introduced 
because of a perceived potential risk to safety. No evidence has come to light since 1991 to suggest that 
there is such a safety risk.  
 
Current position 
 
As a result of the restrictions in Schedule 2A all installations of combustion appliances above the 
maximum heat input/output level or in buildings above the maximum height limit should be notified to a 
BCB in advance.  The types of buildings where such notification would be required are larger commercial 
and industrial buildings and taller blocks of flats with a common heating system for the whole building.  
 
Where the installation of a combustion appliance occurs in new buildings, or existing buildings 
undergoing major refurbishment, the installation is almost always notified to a BCB as part of the whole 
package of notifiable building work. However, where only a combustion appliance is being installed in 
such circumstances, anecdotal evidence from discussions with local authorise is that very few such 
installations are in fact notified.  Where notification does not take place there is no check on whether the 
installation meets the health, safety or energy efficiency standards required by the Building Regulations, 
and a risk that at least in some cases they are not met.  
 
There is also the anomaly that where the heating and hot water systems attached to a combustion 
appliance in such circumstances are installed by a member of a competent person scheme they can be 
self-certified as compliant but the installation of the combustion appliance itself cannot be.  
 
Consultation 
 
The responses to the Consultation Document from competent person scheme operators, local authorities 
and trade associations overwhelmingly supported the removal of the restrictions (94%). There was also a 
high level of agreement that the Impact Assessment gave a fair representation of the costs and benefits of 
the proposals with the exception that the costs of additional training of existing competent person scheme 
staff to increase their competence levels to deal with the removal of the restrictions had not been allowed 
for. An estimate of such costs has now been included below.  
 
Options 
 
The Department considers that there are two options available: 

                                                 
1 http://www.communities.gov.uk/planningandbuilding/buildingregulations/competentpersonsschemes/ 
2 http://www.communities.gov.uk/planningandbuilding/buildingregulations/competentpersonsschemes/ 
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(a) Do nothing – that is make no changes to the current restrictions and thus no changes to the level of 
notification or level of compliance. 
 
(b) Remove the restrictions to allow competent installers to self-certify the installation of larger 
combustion appliances and those in buildings of more than three storeys.  
 
The Department’s strong preference is for option (b) for the reasons given below.  
 
 
Costs and benefits – Option (a) 
 
There would be no additional costs or benefits to option (a).  
 
Costs and benefits – Option (b) 
 
The Department estimates that there are 336,000 boilers over 100kW in England and Wales (66.6% gas; 
32.6% oil; 0.8% solid fuel)3. The average lifetime of such boilers is assumed to be 25 years which means 
that 4% or 13,500 would be replaced annually.  Of these it is reasonable to assume that half (6700) are 
replaced as part of a major refurbishment of a building and the other half (6700) are simply replacements 
of a boiler without other notifiable building work taking place.  
 
Benefits 
 
Reduced building control costs 
 
Where the installation of larger combustion appliances and those in buildings of more than 3 storeys is 
notified to a BCB there is a notification charge. For local authorities the charges would be based either on 
the floor area of the building or on the value of the work. As the buildings concerned are likely to be 
larger ones with a higher value of work local authority building control charges are likely to be £500+. 
Approved inspectors fees are negotiated between the approved inspector and the client and it is not 
known what fees might apply in this case but they are unlikely to be significantly lower than for local 
authorities. 
 
Boilers replaced as part of a larger building refurbishment will almost always be notified to a BCB. If a 
local authority is the BCB, currently there is no reduction possible in the building control charge where 
part of the work is self-certified. The Department has laid regulations to allow local authorities more 
flexibility in setting charges and will allow them to reduce charges where parts of a job will be self-
certified, for example where the installation of a larger combustion appliance or those in buildings of 
more than 3 storeys would be self-certified. This will be the case in both new and existing buildings and 
will save BCB notification costs in many cases.  
 
For example, there are an assumed 6700 boilers per year replaced as part of larger refurbishments. It 
would be reasonable to assume that local authority building control charges would in future be reduced by 
£100 per boiler, representing an estimated annual saving of £0.7m (£5.8m Net Present Value (NPV) over 
10 years). For some of these replacement boilers an approved inspector would have been the BCB. For 
competitive reasons approved inspectors charges stay very much in line with local authority charges so 
the estimated saving would be much the same whichever the BCB.  
 
Where the replacement of a larger boiler or those in buildings of more than 3 storeys is the only notifiable 
building work it should be notified to a BCB and building control charges paid. If the installation of the 
boiler was self-certified there would be no building control charges payable in these circumstances for all 
6700 boilers which fell into this category. However, local authorities report that very few are notified. We 

                                                 
3 An estimate from an unpublished report prepared by the Department for the implementation of Article 8 of the Energy 
Performance of Buildings Directive (2002/91/EC).  
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have therefore assumed that only 10% or 670 would be notified (if the policy was not introduced – 
baseline) and half of these would in future be self-certified. This gives an estimated 335 boilers per year 
where it was no longer necessary to pay building control charges. With an assumed £500 charge this 
gives an average saving of £0.2m per year or £ 1.4m NPV over ten years.  
 
As no BCB inspections or notification periods are involved there would also be a benefit to the building 
owners and installers in allowing work to proceed more quickly in many cases. There would also be a 
saving in the use of scarce BCB resources in having to inspect them which could be used for other BCB 
priorities.  
 
Higher level of compliance benefits 
 
Having consulted HSE and local authorities it has been found that there is no evidence to suggest that 
there is any significantly greater health and safety risk attached to the installation of larger combustion 
appliances or of those in buildings of more than 3 storeys, whether notified to a BCB or not, as compared 
to smaller combustion appliances. Removal of the restrictions as proposed should thus not significantly 
affect the health and safety risks involved in such installations.  
 
However, there is some evidence, derived from discussions with organisations involved in energy 
efficiency, that the level of energy efficiency in at least some such installations falls below what is 
required under the Building Regulations. The energy efficiency of a combustion appliance and its 
connected heating and hot water systems depends on the choice of the products, the design of the systems, 
the method of installation and the commissioning of completed systems so that they use no more fuel and 
power than is reasonable in the circumstances. Where installers are registered with a competent person 
scheme they will have been assessed as competent in all these tasks and their competence will be 
periodically checked by the competent person scheme operator.   
 
Where they are not so registered and the installation is not notified to a BCB there is no check on their 
competence and no BCB inspection. It is likely in some cases that such installations would not meet the 
energy efficiency requirements of the Building Regulations. This means that building owners may be left 
with an installation that uses more fuel and power (and hence causes more CO2 emissions) than is 
necessary, with the additional cost of the extra fuel and power. 
 
The above analysis assumes that in the do nothing scenario (baseline) 10% are notified and so 90% are 
not notified. 90% of 6724 gives 6051. For analysis purposes we have assumed that about 10% of the 
boilers in this category, or 605 boilers, would not fulfil the requirements. We assume that the average 
boiler size is 200kWh. In the policy scenario we assume that some of these boilers would be self-certified 
and we assume that this would lead to a 10% improvement in energy efficiency of these boilers over a 
period of 10 years of operation relative to the baseline (annual per boiler energy improvement of 37,018 
kWh).  
 
Fuel bill savings: Fuel prices where then multiplied by the energy saved to estimate the total annual fuel 
bill saving. After 10 years of policy, we estimate that this would result in a NPV £42.8m energy savings 
for occupants of these buildings.  
 
Carbon saving: The kWhs saved were converted to carbon saved by using the emissions factors from 
DECC’s Greenhouse Gas Policy Evaluation and Appraisal4. The non traded carbon savings were then 
valued at the shadow price of carbon to give a PV total of £20.5m 
 
A ten year policy period is used for the analysis. For each boiler the benefit of reduced building control 
charges are in the first year of installation only. However the boiler’s potential energy and carbon savings 
are assessed over a ten year period after installation.  So for boilers installed in the last year of the policy 
period (2019) the analysis includes energy and carbon benefits running until 2029.  

                                                 
4 http://www.decc.gov.uk/en/content/cms/statistics/analysts_group/analysts_group.aspx 
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All values were discounted at the rate of 3.5%. 
 

It should be emphasized that there is a large amount of uncertainty in the benefit estimates and so they 
should be viewed with considerable caution. They are used for illustrative purposes only. 

 
We have also carried out sensitivity testing (see table 1 below).   
 
 
Costs 
 
Registration costs and benefits 
 
There would be no mandatory additional costs to option (b). There is no requirement to belong to a 
competent person scheme for the installation of combustion appliances except where the appliance is gas-
fired. Installers of gas-fired appliances must already be registered with Gas Safe Register in order to carry 
out such installations lawfully. This is a requirement under the Gas Safety (Installation and Use) 
Regulations 1998. No additional registration costs would therefore be incurred in this case for registration 
to allow self-certification under the Building Regulations. There will also be no requirement for those in 
schemes for the installation of smaller appliances to extend their registration to larger ones.  
 
There are registration costs to belong to a competent person scheme, typically in the range £300-4505 per 
year.  Most firms wishing to carry out self-certification of the installation of combustion appliances are 
already registered with a competent person scheme for such installations already. There may be a few 
further firms which would decide to register with a scheme if the restrictions on self-certification were 
removed and they would incur the typical charges mentioned above. If, for example, 20 further firms 
registered with competent person schemes in order to be able to self-certify the installation of larger 
boilers at a registration cost of £450 per year per scheme (£9000 per year or NPV £77,000 over 10 years) 
 
To register with a competent person scheme for the self-certification of larger combustion appliances will 
require a demonstration of competence to meet the building regulation standards for such installations. It 
is likely that most firms already registered for the installation of smaller combustion appliances and 
wishing to be able to self-certify larger ones already possess the necessary competences.  However, a few 
firms wishing to take advantage of the proposed removal of the restrictions might incur training costs to 
raise their level of competence.  The average cost of the additional training, as estimated after discussion 
with competent person scheme operators,  would be about £750 as a one-off cost. If, for example, 100 
businesses need to invest in this training the cost would be £75,000 non-recurring.  
 
Training and development of current competent person scheme operator staff 
 
It was pointed out during the consultation on the proposals that the Department had not allowed for the 
costs for training and development of current staff of competent person schemes. Those staff undertaking 
assessment and inspection of members of schemes need to have the competence to deal with larger 
combustion appliances. Further discussion with some of the schemes likely to be affected has suggested 
that they would, on average, incur costs of £25,000 per scheme, with a total of seven schemes having to 
bear these costs, a total of £175,000.  
 
These would be one-off costs relating to existing staff. When schemes were hiring new staff they would 
require that those applying already had the necessary competences. 
 
Risks 
 

                                                 
5 As reported by scheme operators to the Department. 
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There is a risk that installations carried out by installers registered with competent person schemes might 
not reach the energy efficiency standards required in the Building Regulations. Past monitoring of 
competent person schemes has shown this risk to be low as the installers have been assessed as competent 
to meet those standards and as the installers are aware the periodic random monitoring of their work 
would uncover non-compliance and subject them to disciplinary action. 
 
Sensitivity Analysis  
 

There is a degree of risk and uncertainty attached to the central results. Changes in the values of certain 
key variables can make a significant difference to the benefits. 

 
Sensitivity analysis was undertaken in particular in relation to the relatively high level of benefits 
achieved through the policy where there is fairly substantial uncertainty.   
Variations were assumed for the proportion of boilers not fulfilling the requirements, the level of savings 
per boiler, energy prices and carbon prices.   
 
Table 1 - Sensitivity Testing 
£ million Low Central High 
Assumption – in the baseline scenario the % of the boilers that are 
not notified that are not properly commissioned 

8% 10% 12% 

Assumption – of the above boilers the % energy efficiency 
improvement achieved in the policy scenario relative to the 
baseline. 

8% 10% 12% 

    
Savings from improved installation of boilers not currently 
notified: 

   

PV energy savings (Used low and high energy prices) 17.4 42.8 83.1 
PV carbon saving (Used low and high values for the 
shadow price of carbon) 

6.6 20.5 44.3 

Reduced building control charges for boilers as part of larger 
refurbishments (assumed saving per boiler of £80-£120) 

4.6 5.8 6.9 

Savings from stand alone installations previously notified 
(assumed saving per boiler ranged from £400-£600) 

1.1 1.4 1.7 

Total Present Value Benefit 29.8 70.5 136.0 
Present Value Cost 0.35 0.33 0.32 
 
The above PV net benefit range is presented in the front summary page. 
 
Review and evaluation 
 
If the proposals are implemented the Department will receive statistics on the number of larger 
combustion appliances installed from competent person scheme operators. It will also receive information 
on the numbers non-compliant installations by competent persons based on periodic monitoring by 
scheme operators of the work of members of competent person schemes. This information will help 
establish whether the proposals have had the effect of raising the level of compliance amongst competent 
persons. It will not be possible to assess whether the policy has led to the overall level of non compliance 
falling although if there is a fall in non compliance amongst competent persons there is likely to also be a 
fall in overall compliance.  
 
Administrative burdens baseline 
 
The current administrative burdens baseline includes savings of £110 (at 2005 prices) as the assumed 
average building control charge for each building work job where the work is self-certificated in the 
policy scenario and no building control fee needs to be paid. The Impact Assessment estimates that the 
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proposals would result in 7400 fewer notifications to building control bodies per year at a saving of £110 
each giving a decrease of £814,000 to the administrative burdens baseline. 
 
 
Specific Impact Tests 
 
(a) Competition Assessment 
 
The proposals will have a negligible adverse affect on competition. Any firm competent to install larger 
combustion appliances will be able to join a competent person scheme if it was not already a member for 
the installation of smaller combustion appliances. However, there would be no requirement to join a 
scheme if a firm did not think it was in its interests to do so.  
 
(b) Small firms impact test 
 
The opportunity to register with a competent person scheme for the self-certification of larger combustion 
appliances would be open equally to small and larger firms. In any event few small firms would have the 
financial or manpower resources to undertake this type of work with larger boilers.  
 
(c) Sustainable development 
 
To the extent that the proposals would result in greater energy efficiency of larger combustion appliances 
and connected heating and hot water systems they would promote greater sustainable development. 
 
(d) Carbon assessment 
 
The proposals are likely to result in a least some reduction in carbon emissions. There is alot of 
uncertainty but given the assumptions used in the analysis we estimate that the policy would lead to an 
annual saving of 4,773 tonnes of CO2. Applying the shadow price of carbon gives the fall in greenhouse 
gas emissions a present value of £20.5m (discounted over 20 years). 
 
(e) Equality impact assessment screening 
 
We have carried out the screening for the equality impact assessment and concluded that the proposals 
have no relevance equality and diversity duties.  
 
(f) Health impact assessment 
 
As the proposal is unlikely to have any significant effect on the safety of the installation of larger 
combustion appliances there is unlikely to be an impact on health.  
 
(g) Other specific impact tests 
 
These are not relevant to the proposal.                                               
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Specific Impact Tests: Checklist 
 
Use the table below to demonstrate how broadly you have considered the potential impacts of your 
policy options.   
 
Ensure that the results of any tests that impact on the cost-benefit analysis are contained 
within the main evidence base; other results may be annexed. 
 

Type of testing undertaken  Results in Evidence 
Base? 

Results annexed? 

Competition Assessment Yes No 

Small Firms Impact Test Yes No 

Legal Aid Yes No 

Sustainable Development Yes No 

Carbon Assessment Yes No 

Other Environment Yes No 

Health Impact Assessment Yes No 

Race Equality Yes No 

Disability Equality Yes No 

Gender Equality Yes No 

Human Rights Yes No 

Rural Proofing Yes No 
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Final proposal stage Impact Assessment 

Summary: Intervention & Options 

Department /Agency: 
Communities and 
Local Government 

Title: 
Impact Assessment of Amendments to Building 
Regulations Part J – Combustion Appliances and Fuel 
Storage Systems 

Stage: Final proposal Version: Draft 5 Date: 26 February 2010 

Related Publications: Approved Document J - Combustion appliances and fuel storage 
systems (2002 edition) 

Available to view or download at: 
www.communities.gov.uk/publications/planningandbuilding/partjconsultation 

Contact for enquiries: Brian Martin (CLG)                                             Telephone: 0303 444 1787 

 

What is the problem under consideration? Why is government intervention 
necessary? 
Part J of the Building Regulations sets out requirements for, air supply; discharge of 
products of combustion; protection of buildings and the protection of liquid fuel  
storage systems. The current Approved Document, which gives guidance on how to 
satisfy Part J, dates from 2002. 
The primary driver for reviewing Part J at this time is a need to take account of changes 
in air tightness standards for new homes which could have an impact on the safe 
operation of Combustion Appliances. The Government has also made commitments to 
review the guidance on Biomass Appliances and the provision of carbon monoxide (CO) 
alarms. 

 

What are the policy objectives and the intended effects? 
To ensure that improvements in air tightness intended to improve standards of energy 
efficiency do not result in increased health risks from combustion appliances. 
To ensure that the guidance given in Approved Document J does not unreasonably 
discourage the use of Biomass appliances. 
To ensure that the guidance given in Approved Document J is robust and appropriate 
for modern combustion appliances and reflects advances in technology and changes in 
construction practice. 
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What policy options have been considered? Please justify any preferred option. 
1. Do nothing, status quo; 
2. Amend Approved Document J to include clarifications only;  
3. Option 2 plus additional requirements for CO alarms and air supply for  

combustion; and 
4. Option 3 plus additional requirement to bund overground oil storage tanks. 

Option 3 is the preferred policy option, as options 1 and 2 could result in an increased 
risk to public health and Option 4 is not cost effective. 

 

When will the policy be reviewed to establish the actual costs and benefits and 
the achievement of the desired effects?  
The CLG will undertake an evaluation of the revised AD J and review this impact 
assessment three years after implementation. 

 

Ministerial Sign-off For final proposal/implementation stage Impact Assessments: 

I have read the Impact Assessment and I am satisfied that (a) it represents a fair 
and reasonable view of the expected costs, benefits and impact of the policy, 
and (b) the benefits justify the costs. 

Signed by the responsible minister:  
 
 

 

Lord McKenzie of Luton 
Parliamentary Under Secretary of State 

Date: 5th March 2010 
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Summary: Analysis & Evidence 

Policy Option: 2 Description: Amend Approved Document J to include 
clarifications and updates only 

 

ANNUAL COSTS 

One-off (Transition) Yrs 

£0.2 million 1 

Average Annual Cost 
(excluding one-off) 

Description and scale of key monetised costs by 
‘main affected groups’  
This option should be essentially cost-neutral by 
design, except for minor transition costs for Building 
Control inspectors and solid fuel appliance installers.

£0  Total Cost (PV) £0.2 million 

 

Other key non-monetised costs by ‘main affected groups’.  
None identified 

 

ANNUAL BENEFITS 

One-off Yrs 

£0 1 

Average Annual Benefit 
(excluding one-off) 

Description and scale of key monetised benefits by 
‘main affected groups’ 
 

£0  Total Benefit (PV) £0 

Other key non-monetised benefits by ‘main affected groups’.  
Removing ambiguity should lead to very minor time savings, whilst reduced 
confusion in interpreting the guidance should lead to a reduction in the incidence of 
incorrectly installed appliances, which will have a small impact on the risk of an 
incident. 

 

Key Assumptions/Sensitivities/Risks Failure to address the potential safety risks for 
combustion in homes with high standards of air tightness may result in increased risk of 
CO poisoning resulting in injuries and fatalities. 

 
 

Price Base 
Year   
2008 

Time Period 
Years 
10 

Net Benefit Range  
(NPV) 
£N/A 

NET BENEFIT  
(NPV Best estimate) 
£-0.2 million 
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What is the geographic coverage of the policy/option? England & Wales  

On what date will the policy be implemented? 2010 

Which organisation(s) will enforce the policy? CLG 

What is the total annual cost of enforcement for these 
organisations? 

£ - 

Does enforcement comply with Hampton principles? Yes 

Will implementation go beyond minimum EU requirements? No 

What is the value of the proposed offsetting measure per year? £ - 

What is the value of changes in greenhouse gas emissions? £ - 

Will the proposal have a significant impact on competition? No 

Annual cost (£-£) per organisation 
(excluding one-off) 

Micro 
0 

Small 
0 

Medium
0 

Large 
0 

Are any of these organisations exempt? No No N/A N/A 

 

Impact on Admin Burdens Baseline (2005 Prices) (Increase – Decrease) 

Increase of £0 Decrease of £0  Net Impact £0 

 

Key: Annual costs and benefits: Constant Prices (Net) Present Value 
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Summary: Analysis & Evidence 

Policy Option: 3 Description: Amend AD J to include clarifications and 
some additional requirements (including carbon 
monoxide alarms and ventilation for combustion 
appliances) 

 

ANNUAL COSTS 

One-off (Transition) Yrs 

£0.2 million 1 

Average Annual Cost 
(excluding one-off) 

Description and scale of key monetised costs by 
‘main affected groups’  
Small transition costs mainly for Building Control 
inspectors. Some significant ongoing costs, primarily 
incurred by households. 
Breakdown of Total Cost (PV): 

 CO alarms: £44.8 million 
 Ventilation:  £15.9 million 

£7.3 million  Total Cost (PV) £60.6 million 

Other key non-monetised costs by ‘main affected groups’.  
Environmental costs of extra CO2 emissions resulting from the increased electricity 
generation and the cost of any public awareness marketing exercise for CO alarms. 

 

ANNUAL BENEFITS 

One-off Yrs 

£0 1 

Average Annual Benefit 
(excluding one-off) 

Description and scale of key monetised benefits by 
‘main affected groups’ 
Significant benefits accruing to society resulting from 
avoided deaths and injuries. 
 
Breakdown of Total Benefit (PV): 

 CO alarms: £135.5 million 
 Ventilation:  £    -    (non-monetised) 

£16.3 million  Total Benefit (PV) £135.5 million 

Other key non-monetised benefits by ‘main affected groups’.  
High number of deaths and injuries avoided by ensuring adequate ventilation in air-
tight new build dwellings. 

 

Key Assumptions/Sensitivities/Risks  
Please see Evidence Base. 

 

Price Base 
Year   
2008 

Time Period 
Years 
10 

Net Benefit Range  
(NPV) 
£16.9 million – £148.2 million 

NET BENEFIT  
(NPV Best estimate)
£74.9 million 
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What is the geographic coverage of the policy/option? England & Wales  

On what date will the policy be implemented? 2010 

Which organisation(s) will enforce the policy? CLG 

What is the total annual cost of enforcement for these 
organisations? 

£ - 

Does enforcement comply with Hampton principles? Yes 

Will implementation go beyond minimum EU requirements? No 

What is the value of the proposed offsetting measure per year? £ - 

What is the value of changes in greenhouse gas emissions? £ - 

Will the proposal have a significant impact on competition? No 

Annual cost (£-£) per organisation 
(excluding one-off) 

Micro 
- 

Small 
- 

Medium
- 

Large 
- 

Are any of these organisations exempt? No No N/A N/A 

 

Impact on Admin Burdens Baseline (2005 Prices) (Increase – Decrease) 

Increase of £0 Decrease of £0  Net Impact £0 

 

Key: Annual costs and benefits: Constant Prices (Net) Present Value 
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Summary: Analysis & Evidence 

Policy Option: 4 Description: Policy option 3 plus additional requirement to 
bund overground oil storage tanks 

 

ANNUAL COSTS 

One-off (Transition) Yrs 

£0.2 million 1 

Average Annual Cost 
(excluding one-off) 

Description and scale of key monetised costs by 
‘main affected groups’  
Small transition costs mainly for Building Control 
inspectors. Some significant ongoing costs, primarily 
incurred by households.  
Breakdown of Total Cost (PV): 

 CO alarms:          £  44.8 million 
 Ventilation:          £  15.9 million 
 Oil tank bunding: £236.3 million 

£35.7 million  Total Cost (PV) £296.9 million 

 

Other key non-monetised costs by ‘main affected groups’.  
Environmental costs of extra CO2 emissions resulting from the increased electricity 
generation and the cost of any public awareness marketing exercise for CO alarms. 

 

ANNUAL BENEFITS 

One-off Yrs 

£0 1 

Average Annual Benefit 
(excluding one-off) 

Description and scale of key monetised benefits by 
‘main affected groups’ 
Significant benefits accruing to society resulting from 
avoided deaths, injuries and environmental pollution 
incidents. 
Breakdown of Total Benefit (PV): 

 CO alarms:          £135.5 million 
 Ventilation:          £    -    (non-monetised) 
 Oil tank bunding: £  32.7 million 

£20.2 million  Total Benefit (PV) £168.3 million 

Other key non-monetised benefits by ‘main affected groups’.  
The full avoided cost to environment and potential health implications of water and 
environmental contamination of domestic oil storage tanks bunding. High number of 
deaths and injuries avoided by adequate ventilation in air-tight new build dwellings.  

 

Key Assumptions/Sensitivities/Risks  
Please see Evidence Base. 
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Price Base 
Year   
2008 

Time Period 
Years 
10 

Net Benefit Range  
(NPV) 
£-256.3 million to £55.1 million 

NET BENEFIT  
(NPV Best estimate)
£-128.6 million 

 

What is the geographic coverage of the policy/option? England & Wales  

On what date will the policy be implemented? 2010 

Which organisation(s) will enforce the policy? CLG 

What is the total annual cost of enforcement for these organisations? £ - 

Does enforcement comply with Hampton principles? Yes 

Will implementation go beyond minimum EU requirements? No 

What is the value of the proposed offsetting measure per year? £ - 

What is the value of changes in greenhouse gas emissions? £ - 

Will the proposal have a significant impact on competition? No 

Annual cost (£-£) per organisation 
(excluding one-off) 

Micro 
0 

Small 
0 

Medium
0 

Large 
0 

Are any of these organisations exempt? No No N/A N/A 

 

Impact on Admin Burdens Baseline (2005 Prices) (Increase – Decrease) 

Increase of £0 Decrease of £0  Net Impact £0 

 

Key: Annual costs and benefits: Constant Prices (Net) Present Value 
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 Evidence Base (for summary sheets) 

Introduction 

Communities and Local Government (CLG) is responsible for building 
regulations in England and Wales.  

This is the Evidence Base to support the Impact Assessment for the proposed 
2010 update of the technical guidance for combustion appliances and liquid 
fuel storage facilities in Approved Document J (AD J). 

Background 

Part J of the Building Regulations set out requirements for air supply; 
discharge of products of combustion; protection of buildings and the 
protection of liquid fuel storage systems. The current Approved Document, 
which gives guidance on how to satisfy Part J, dates from 2002. 

The primary driver for reviewing Part J at this time is a need to take account of 
changes in air tightness standards for new homes which could have an impact 
on the safe operation of combustion appliances. The Government has also 
made commitments to review the guidance on biomass appliances and the 
provision of carbon monoxide alarms. 

Stakeholder engagement 
A Working Party was set up within the Building Regulations Advisory 
Committee (BRAC) to oversee this review. This Working Party set the agenda 
for the review, with reference to the regulations in place and likely issues to be 
addressed in the course of the review. 

CLG sought to consult stakeholders at an early stage to be able to fully 
consider their opinions in the shaping of potential changes to the guidance. 
GASTEC at CRE Ltd. (GaC) were appointed to conduct the stakeholder 
consultation. Stakeholders were asked for their views on the operation of the 
current AD J guidance and also on the areas they felt required attention. The 
report, entitled Review of Approved Document J – Backward and Forward 
Looks, presents a summary of the views expressed and draws out the main 
themes. 

Broadly, the majority of stakeholders agreed that the existing guidance is 
working well, the concepts are valid and the method of delivery is 
understandable. Other than some specific issues, significant changes were not 
considered necessary and could be viewed as unhelpful.  

Some of the specific issues raised were: 

 The risks associated with increased levels of air tightness for open 
flue combustion appliances 

 Inconsistent compliance with the provision of chimney notice plates 

 Problems associated with visible pluming from condensing boilers 
  
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 Concern about pollution from oil storage tanks. 

Changes since Consultation stage Impact Assessment 
Based on the responses received from stakeholders in the consultation 
process, a number of changes have been made since the Consultation stage 
Impact Assessment. These changes are confined to the bunding requirement 
for overground domestic oil storage tanks proposal.6 A summary of the 
consultation responses is available on the CLG website at 
www.communities.gov.uk. 

Three main changes were made. Firstly, the calculation of the number of new 
tank sales has been simplified and is now based on OFTEC7’s estimate of 
tank sales, less the status quo bunding sales of 10%. This results in a 
decrease in the incidence of tanks to be bunded under the requirement from 
the Consultation stage version. Secondly, the number of oil spillage incidents 
that may be avoided if the entire domestic oil storage tank stock were to be 
bunded has been increased, based on the estimate provided in the 
Environment Agency’s response which includes an estimate of unreported 
incidents. Thirdly, the estimated costs of environmental damage and cleanup 
of oil spillages have also been changed based on the Environment Agency’s 
consultation response to a more refined percentile-based sliding scale of 
costs based on the severity of the oil spillage. This has reduced the effective 
average environmental damage and cleanup cost of oil spillages from that in 
the Consultation stage version. However, given the magnitude of the total 
costs of the bunding proposal, the resultant reduction in total benefits had no 
material impact on the benefit-cost ratio result. 

Policy options 

Based on the positive stakeholder views of the existing technical guidance, a 
number of small proposed clarifications, and the possibility of some justified 
additional requirements, four policy options being considered: 

1. Do nothing, status quo 

2. Amend AD J to include clarifications only 

3. Option 2 plus additional requirements for carbon monoxide alarms and air 
supply for combustion appliances; and 

4. Option 3 plus additional requirement to bund all overground oil storage 
tanks for domestic heating systems. 

Option 3 is the preferred policy option, as Options 1 & 2 could result in 
increased risks to public health and Option 4 is not cost effective. 

 
6 The 'One-off Cost (Transition)' sections of Option 2 and Option 3, and the carbon monoxide alarm 
cost-benefit analysis have also been updated to incorporate more recent figures on membership of and 
installations by members of the competent persons scheme, without any noteworthy change in 
outcome. 
7 OFTEC - Oil Firing Technical Association. 
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Detailed cost-benefit analyses of policy options 

Option 1: Do nothing, status quo 

Retain the existing AD J technical guidance document with no 
clarifications or additional requirements.  

Overall costs and benefits of Option 1 

Total Costs 

Nil. 

Total Benefits 

Nil. 

Key assumptions/sensitivities/risks 

Failure to address the potential safety risks for combustion in homes with high 
standards of air tightness may result in increased risk of Carbon Monoxide 
poisoning resulting in injuries and fatalities. 

Net Benefit of Option 1  

This option is the status quo with no amendments proposed to the existing AD 
J, and is therefore cost- and benefit-neutral by definition. However, not taking 
action to address identified issues with the existing AD J and, more 
importantly, the strengthening of air permeability targets in another part of the 
Building Regulations, means that the ‘Do nothing’ option will have safety 
implications and risks. 

If issues identified with the current AD J are not addressed, then the 
consequential burden on stakeholders and/or health and safety risk will 
perpetuate. More significantly, as the review of Part L proposes to strengthen 
the air permeability targets for new-build dwellings, failure to address the 
potential safety risks for combustion in homes with high standards of air 
permeability may result in increased risk of Carbon Monoxide poisoning 
resulting in injuries and fatalities. 

Option 2: Amend AD J to include clarifications only 

Retain existing AD J technical guidance, amended to clarify identified 
issues, and update references to current standards and reflect 
amendments made to other ADs.  

Aside from enforced changes (update of references to current standards and 
changes to reflect amendments to other ADs), the objective under option 2 is 
to provide an update of the guidance in AD J by adding clarifications on the 
existing guidance only, and avoiding any non-negligible additional burden on 
stakeholders. In fact the burden may be reduced by clarifying ambiguity and 
reducing confusion. 

Failure to address the potential safety risks for combustion in homes with high 
standards of air tightness may result in increased risk of Carbon Monoxide 
poisoning resulting in injuries and fatalities. 
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In Table 1 below, we present the key proposed amendments, their motivation 
and the expected impact. 

Table 1: Amendments to AD J under Option 2 

Subject Motivation for 
amendment 

Proposed 
amendment 

Expected impact 

Cut-off point 
(kW) for 
application to 
solid fuel 
appliances 

Changed for 
consistency with new 
European standards.  

Amendment from:  

Rated output up to  
50 kW 

to:  

Rated output up to  
45 kW 

No significant 
impact. 

Minor amendment 
with no significant 
impact on costs or 
benefits, as the 
number of 
appliances rated in 
the 45kW to 50kW 
range is expected to 
be very small. 

Definition of 
‘solid biofuel’ 
 

Solid biofuel was 
previously implicitly 
included in AD J as a 
solid fuel but not 
defined. With the 
clarification that solid 
biofuel is to be explicitly 
included under solid 
fuels, it must be 
defined. 

Definition of solid 
biofuel is added for 
reference: 

Solid biofuel is derived 
from plants and trees. 
It can include logs, 
wood chips, wood 
pellets and other 
processed plant 
material.  

No significant 
impact. 

Clarification 
(definition) with no 
significant impact 
on costs or benefits.
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Table 1: Amendments to AD J under Option 2 

Subject Motivation for 
amendment 

Proposed 
amendment 

Expected impact 

Solid biofuel 
as a solid fuel 

Solid biofuel was 
implicitly included in AD 
J 2002 as a solid fuel 
but this may not have 
been readily apparent 
to some readers.  

Clarification in the title 
of Section 2 that the 
provisions do include 
solid biofuel. 

Amendment from:  

Additional provisions 
for appliances burning 
solid fuel with a rated 
output up to 50 kW 

to: 

Additional provisions 
for appliances burning 
solid fuel (including 
solid biofuel) with a 
rated output up to  
45 kW  

[the change from 
50kW to 45kW is a 
separate amendment] 

No significant 
impact. 

Clarification 
(making the 
previously implicit 
explicit) with no 
significant impact 
on costs or benefits.

Issues arising 
with 
condensing 
boilers 
 

Modern domestic 
boilers are mainly of the 
condensing type with 
fanned flues. There are 
various nuisance issues 
that can arise, 
particularly with low 
level flues producing 
high velocity plumes in 
close proximity to 
adjacent properties. 
This results in noise 
and condensate issues. 

An advisory paragraph 
on “Good neighbour 
issues” in the location 
of low-level flues has 
been included. 

No impact. 

This is advisory 
only. May reduce 
complaints arising 
from inconsiderate 
location of flue 
outlets. 

Flue outlet 
positions for 
solid fuel 
appliances 
(Diagram 17) 
 

The original Diagram 17 
(and Diagram 41) did 
not consider an 
adjacent pitched roof. 

The requirement on 
flue positioning in 
proximity to adjacent 
building with pitched 
roofs is clarified 
(diagram and 
accompanying text). 

No significant 
impact. 

Clarification with no 
significant impact 
on costs. Some 
instances of 
confusion and the 
resultant incorrect 
location of flues in 
respect of and 
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Table 1: Amendments to AD J under Option 2 

Subject Motivation for 
amendment 

Proposed 
amendment 

Expected impact 

adjacent pitched 
roof may be 
avoided, yielding 
minor benefits. 

Overall costs and benefits of Option 2 

Total Costs 

One-off Cost (Transition) 

Besides the small once-off cost of updating the text of the AD and publishing 
the revised AD J, it is likely that there will be some very minor adjustment 
costs in terms of familiarisation costs for Building Control Body inspectors and 
solid fuel appliance installers, as some clarifications relate to solid biofuel 
appliances. There are not likely to be any additional enforcement costs above 
the business-as-usual case. 

A recent survey of Building Control Bodies undertaken by the CLG indicated 
that there were approximately 4,000 building inspectors in England and 
Wales.8 It has been estimated that familiarisation costs for inspectors are 
approximately £35 per inspector,9 yielding a building inspector familiarisation 
cost of £140,000.  

For Competent Person Scheme registered installers, one hour of reading and 
familiarisation with the revised AD has been allowed per appliance installer, 
costed at the average hourly wage of a ‘skilled construction and building 
trades’ worker of £11.32.10 The most recent Competent Persons Scheme 
statistics indicate that there were 1,301 HETAS-registered installers as at 
September 2009.11 Therefore, the total registered installer familiarisation 
costs are estimated at approximately £15,000.  

                                                

Combining the building inspector and registered installer familiarisation costs 
gives a total administrative transition cost of £155,000. 

Average Annual Cost (excluding one-off) 

None identified. 

Key non-monetised Costs 

 
8 Building Control Alliance (2008) Survey of Building Control Bodies, for Department for Communities and Local 

Government,  
www.communities.gov.uk/documents/planningandbuilding/pdf/surveybuildcontrol1.pdf 

9 This has been calculated as one quarter of the familiarisation costs of £140 used for familiarisation costs with AD 
G in Department for Communities and Local Government (2009) Hot Water Safety - Impact Assessment of a 
revision to Approved Document G to the Building Regulations 2000 (England and Wales). 

10 Office for National Statistics (2009) Annual Survey of Hours and Earnings (ASHE), Gross hourly wage of ‘Skilled 
construction and building trades’ in the UK in 2008. 

11 Department for Communities and Local Government (2007) Competent Persons Scheme: Statistical Information - 
April 2009 to September 2009, 
www.communities.gov.uk/planningandbuilding/buildingregulations/competentpersonsschemes/cpsstatsinfo 

http://www.communities.gov.uk/documents/planningandbuilding/xls/1398031.xls
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None identified. 

Total Benefits 

One-off Benefit 

None identified. 

Average Annual Benefit (excluding one-off) 

Please see ‘key non-monetised benefits’ below. 

Key non-monetised Benefits 

Once implemented, the clarifications (such as the flue outlet position diagram 
clarification) should remove ambiguity and reduce confusion in the 
interpretation of the guidance. Removing ambiguity should lead to minor time 
savings in the inspection process, whilst reduced confusion should lead to a 
reduction in the incidence of incorrectly installed appliances, which will have a 
small impact on the risk of an incident.  

Key assumptions/sensitivities/risks 

Failure to address the potential safety risks for combustion in homes with high 
standards of air tightness may result in increased risk of Carbon Monoxide 
poisoning resulting in injuries and fatalities. 

Net Cost of Option 2  

This option should be essentially cost-neutral by design. Besides very minor 
adjustment costs, the clarifications should impose no new requirements, nor 
lead to any significant additional burden on stakeholders. Such costs may be 
offset, and possibly outweighed, by benefits arising from the reduced incident 
risk associated with reducing confusion that can result in unsafe installations. 
Therefore, this option could yield a positive net benefit, but the impact is 
estimated as a net cost of £0.2 million.  
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Option 3: Amend AD J to include clarifications and some 
additional requirements 

As Option 2 (retain existing AD J technical guidance, providing 
clarifications in the text where required), with additional amendments to 
include new requirements to update AD J to deal with technical 
developments and health & safety issues identified since 2006. 

Besides elements of the guidance that would benefit from clarification, 
stakeholders also suggested that AD J would benefit from the incorporation of 
a small number of additions that were not dealt with appropriately, if at all, in 
the existing guidance. These additions arise primarily from technical 
developments (e.g. the growth in use and potential of solid biofuel) and health 
and safety issues (e.g. risk of carbon monoxide poisoning). Amendments to 
other ADs also have knock-on implications that give rise to the need to make 
additional provisions for combustion appliances in AD J (e.g. ventilation 
requirements in view of increasing air-permeability standards of modern 
homes). 

Table 2: Amendments to AD J under Option 3 

Subject Motivation for 
amendment 

Proposed 
amendment 

Expected impact 

Carbon 
Monoxide 
alarms 

Solid fuel appliances 
are responsible for a 
disproportionate 
number of carbon 
monoxide deaths and 
injuries compared to 
other combustion 
appliances. The fitting 
of CO alarms would 
potentially save lives 
and prevent injuries. 
CO alarms conforming 
to BS EN 50291:2001 
Section 6 with lifetime 
batteries are reliable, 
easy to fit and low cost. 

Introduction of a new 
recommendation to fit 
carbon monoxide (CO) 
alarms as part of the 
installation of solid  
fuel combustion 
appliances.  

Amendment with 
costs and benefits 
to be assessed in 
detail. 

Ventilation 
and air-
permeability 
(Solid fuel 
appliances) 
 

Buildings are driven to 
be increasingly airtight 
by Part L. The existing 
provisions assumed a 
level of adventitious 
(uncontrolled) 
ventilation that may no 
longer be valid. 

Dedicated ventilation 
openings are required 
for all solid fuel 
appliances in air 
properties with air 
permeability <5.0 
m³/hr/m² at 50 Pa.  

Amendment with 
potential costs  
and benefits to  
be assessed.  
 



 

 33

 

Table 2: Amendments to AD J under Option 3 

Subject Motivation for 
amendment 

Proposed 
amendment 

Expected impact 

Ventilation 
and air-
permeability 
(DFE 
appliances) 
 

Buildings are driven to 
be increasingly airtight 
by Part L. The existing 
provisions assumed a 
level of adventitious 
(uncontrolled) 
ventilation that may no 
longer be valid. 

Dedicated ventilation 
openings are required 
for all DFE appliances 
in buildings with design 
air permeability <5.0 
m³/hr/m². 

Amendment with 
potential costs and 
benefits to be 
assessed.  
 

Ventilation 
and air-
permeability 
(open flue 
appliances) 
 

Buildings are driven to 
be increasingly airtight 
by Part L. The existing 
provisions assumed a 
level of adventitious 
(uncontrolled) 
ventilation that may no 
longer be valid. 

Dedicated ventilation 
openings are required 
for all open flue 
combustion 
appliances. The 
proposal is to require 
permanent ventilation 
openings based on the 
ratios in Diagram 32, 
starting at 0 kW where 
the design air 
permeability is <5.0 
m³/hr/m². 

Amendment with 
potential costs  
and benefits to  
be assessed.  
 

Ventilation 
and air-
permeability 
(flueless 
appliances) 
 

Buildings are driven to 
be increasingly airtight 
by Part L. The existing 
provisions assumed a 
level of adventitious 
(uncontrolled) 
ventilation that may no 
longer be valid. 
 

Dedicated ventilation 
openings are required 
for all flueless 
combustion 
appliances. The 
proposal is to require 
permanent ventilation 
openings based on the 
ratios in Diagram 33, 
starting at 0 kW where 
the design air 
permeability is <5.0 
m³/hr/m². 

Amendment with 
potential costs  
and benefits to  
be assessed.  
 



 

 34

 

Table 2: Amendments to AD J under Option 3 

Subject Motivation for 
amendment 

Proposed 
amendment 

Expected impact 

Incorporate 
concealed 
flue guidance  
 

Modern fanned draught 
boilers are often 
suitable for installation 
on internal walls with a 
significant length of 
horizontal flue leading 
to the external wall. 
Where the chimney is 
boxed-in or run through 
a ceiling void it may be 
difficult or impossible to 
inspect for integrity, 
leakage or corrosion 
and carry out safety 
checks (e.g. as required 
Regulation 26 (9) of the 
Gas Safety (Installation 
and Use) Regulations 
1998) unless suitable 
provision is made for 
access into the void. 
Although the major use 
of concealed flues is 
current for gas 
appliances similar 
concerns apply to all 
fuels. 
 

Addition of guidance 
on the provision for 
inspection of 
concealed flues based 
on gas industry 
practice (CORGI (now 
Gas Safe) Technical 
Bulletin TB200. 
Guidance added to 
section “Provisions 
which apply generally 
to combustion 
installations”. 
 

Amendment with 
potential costs  
and benefits to  
be considered. 
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Table 2: Amendments to AD J under Option 3 

Subject Motivation for 
amendment 

Proposed 
amendment 

Expected impact 

Relaxation of 
flue 
requirements 
for solid 
biofuel 
 

Solid biofuel appliances 
produce less ash and 
soot than coal 
appliances so flue 
blockage is less of an 
issue. The flue need 
only be sized to 
produce a satisfactory 
draught and safe 
removal of the products 
of combustion. Full size 
flues need to be 
retained for open fires 
as there is less control 
over what might be 
burned.  
 

Addition of new flue 
diameter requirements 
(a relaxation of 
previously applicable 
solid fuel 
requirements) for solid 
biofuel appliances: 

Pellet burner or pellet 
boiler complying with 
the Clean Air Act: 

Flues of 100 mm to 
125 mm diameter will 
be permitted for solid 
biofuel boilers if 
permitted by the 
appliance 
manufacturer and 
supported by 
calculation. 

Amendment with 
potential costs  
and benefits to  
be considered. 
 

Relaxation of 
clearance 
requirements 
for solid 
biofuel 
 

Some biofuel products 
are designed as direct 
alternatives to oil and 
gas fired boilers that do 
not require additional 
wall protection.  
 

Addition of new 
clearance 
requirements (a 
relaxation of previously 
applicable solid fuel 
requirements) for 
biofuel appliances 
conforming to BS EN 
15270:2007 and 
similar standards that 
limit surface 
temperatures to 85C. 
Requirement to be as 
Diagram 39 (i.e. same 
as gas appliances). 
 

Amendment with 
potential costs  
and benefits to  
be considered. 
 

In the subsequent pages, the impact of each of these amendments is 
considered in detail.  
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Carbon Monoxide alarms 

Background 

Carbon monoxide (CO) is a gas produced by incomplete combustion. It is 
colourless, odourless and tasteless. The effect of CO on people is to reduce 
the ability of the blood to carry oxygen. Concentrations less than 100 parts per 
million can lead to mild poisoning, with symptoms including headaches and 
dizziness. Coma, collapse and death are the result from COHb 
(Carboxyhemoglobin) levels of 60-70 per cent in healthy adults. 

In a properly functioning appliance the products of combustion, including CO, 
are discharged through the chimney and diluted in the atmosphere to non-
hazardous levels. A build-up of CO in the heated space can occur due to a 
number of reasons: the appliance being faulty, misused, poorly installed or 
maintained; the flue being blocked and/or leaky; or inadequate ventilation in 
the room space.  

Though there is no central co-ordinated system for recording incidents, it is 
estimated that more than 50 people are killed and 200 injured from accidental 
carbon monoxide poisoning in the UK every year (all fuels and locations).12 
Domestic carbon monoxide alarms could reduce the number of deaths and 
injuries in homes by providing an audible warning to occupants that the level 
of the gas is above safe levels, allowing for safe evacuation. 

Proposal 

It is proposed that AD J is amended to include a new provision that a CO 
alarm with audible alarm conforming to BS EN 50291:2001, powered by non-
removable lifetime batteries, be installed alongside all new installations of any 
variety of solid fuel combustion appliances. 

Why a battery-powered rather than a mains-powered alarm? 

Two options were considered for the specification of the CO alarm unit: a 
hard-wired, mains-powered unit with battery backup; and a standalone, 
sealed long-life battery-powered unit. 

The hard-wired option, as required for smoke alarms in new homes built 
since 1992, has the primary advantage of security of power supply – meaning 
that continued detection coverage does not rely on battery replacement by the 
householder. A hard-wired device is also more difficult to deactivate than a 
regular battery-powered device. Experience with battery-powered smoke 
alarms has shown that in many cases users have either removed the battery 
or forgotten to replace it.  

Hard-wired alarms have their shortcomings too. They are not invulnerable to 
deactivation, as devices installed on a separate fuse consumer unit can be 
switched off if the householder is frustrated with nuisance activations. The 
hard-wired option is also significantly more costly than the battery-powered 
option, owing primarily to installation costs. The involvement of an additional 
trade (electrician) to wire the unit in, and to break into the existing circuit in the 

 
12 NHS Choices, www.nhs.uk/conditions/carbon-monoxide-poisoning/Pages/Introduction.aspx  
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case of a retrofit to an existing dwelling, leads to installation costs estimated 
to be in the region of £11.31 for new build (0.5 hours’ labour at £12.62 per 
hour plus materials at £5) and £45.24 for existing properties (2 hours’ labour 
at £12.62 per hour plus materials at £20)13. The devices themselves also tend 
to be more expensive than battery-powered devices. 

Electrochemical cell type sensors in CO alarms have a lifetime of 
approximately 6 years14, after which time the unit should be replaced, this is 
not something that can be required by Building Regulations. This is a key 
distinction from the smoke alarm case, as smoke alarm sensors tend to have 
a longer lifetime of 10 years or longer. Householders could be discouraged by 
the replacement cost of a mains powered CO alarm as it requires 
disconnecting and reconnecting mains supply, and may again require an 
electrician. Perhaps most importantly, there is the risk that the ‘security of 
power supply’ feature may lead householders to believe they are still 
protected even though the sensor has passed its working life.  

On the other hand, battery-powered CO alarms conforming to BS EN 
50291:2001 with ‘sealed for life’ batteries are reliable, low-cost and easy to 
install and equally simple to replace. Sealed long-life battery-powered devices 
can be as reliable as hard-wired ones for the lifetime of the unit and should be 
less prone to their batteries being removed for use in other devices.  

On the basis of the above reasoning, it was decided that the specification of a 
battery-powered CO alarm would minimise the cost without reducing the 
benefits and maximise the benefit-cost ratio of the proposed requirement.  

Why limit the requirement to solid fuel appliances only? 

The decision to limit the requirement to new installations of solid fuel 
appliances was based on the findings of an initial pre-impact assessment cost 
benefit research conducted by GASTEC at CRE (GaC), published 
separately.15  

This study conducted a static cost-benefit analysis of each fuel type, finding 
that a mandatory CO alarm was only cost-effective for solid fuel appliances.16 
Their recommendation to CLG was that “… a CO alarm be installed with the 
installation of every new combustion appliance except where gas and LPG 
appliances conform to the European Gas Appliance Directive or where a 
pressure jet oil appliance is installed.”17  

 
13 Hourly wage rates for electricians sourced from: Office for National Statistics (2009) Annual Survey of Hours and 

Earnings (ASHE), Gross hourly wage of ‘Skilled metal and electrical trades’ in the UK in 2008. Industry sources 
indicate that the retrofit installation costs could be much higher, in the range £90-£150. 

14 Though replacement of the sensor is possible for some models, the experience of smoke alarm battery 
replacements suggests that this is unlikely to occur in many instances. 

15 GASTEC at CRE (2009) Study on the provision of carbon monoxide alarms under the building regulations. 
16 The GaC report also considers the cases of boats and caravans, though these are not included here as they are 

not covered by The Building Regulations. 
17 GASTEC at CRE (2009), p. Executive Summary. 



 

The explanation for this result is that solid fuel appliances are responsible 
for a disproportionate number of CO deaths and injuries compared to other 
combustion appliances. The chart below (Fig 1) shows the number of deaths 
and injuries resulting from CO poisoning by fuel type in any situation 
(‘unknown’ cases are excluded). 

 

Figure 1: Number of deaths from CO poisoning in any situation, 2002-2008* 
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* 2008 only includes data for January through August. 
Source: London Economics’ analysis of Carbon Monoxide and Gas Safety Society data. 

 

 
With the highest number of deaths every year (14 in 2006), it may seem that 
mains gas appliances are the most dangerous of all domestic combustion 
appliances. However gas is the most popular combustion fuel for homes with 
approximately 20 million households using gas for domestic heating, cooking 
and hot water provision18, whereas approximately 1.25 million homes use 
solid fuel.19 Whilst the absolute number of deaths caused by gas is indeed 
higher than for solid fuels, the number of incidents per household (Fig 2) using 
solid fuels is much greater than for gas. 

                                                 
18 Gas Safe (2009) Gas Safety in the Home, available from: 

www.gassaferegister.co.uk/advice/gas_safety_in_the_home.aspx 
19 BRAC Part J Working Party advisor, personal communication. 
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Figure 2: Number of deaths from CO poisoning from mains gas and solid fuel per 
100,000 dwellings using the relevant fuel, 2002-2008* 
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* 2008 only includes data for January through August. 
Source: London Economics’ analysis of Carbon Monoxide and Gas Safety Society data. 

 
The low incident rate of gas appliances is due in large part to the increased 
safety specification of modern gas appliances. Since the introduction of the 
Gas Appliances Directive (GAD - European Council Directive, 90/396/EEC)20 
in 1996, the vast majority of new gas appliances are either room sealed (i.e. 
products of combustion cannot enter the living space) or already have an on-
board safety system monitoring air quality. 

Furthermore, evidence from the Gas Appliance Check Project in 200621 
suggests that older appliances tend to have higher CO emissions, and 
present a higher risk of causing CO poisoning, than newer ones. Therefore, it 
is likely that a disproportionately large number of the recorded gas-related 
incidents are caused by older appliances. 

The combination of these factors resulted in the option of requiring new gas 
appliances to be accompanied by a CO alarm an “extremely low” benefit-cost 
ratio.22 

The rationale for not requiring a CO alarm for oil fired appliances is that they 
have an excellent safety record with no deaths attributed in most years. 
Furthermore, the nature of the pressure jet burners used in modern boilers is 
such that they are “extremely unlikely to malfunction in such a fashion as to 
produce excessive quantities of CO without alerting the householder.”23  

                                                 
20 The Gas Appliances (Safety) Regulations 1995 (S.I. 1995/1629 - the Regulations) implement the Directive 

93/396/EEC as amended by Council Directive 93/68/EEC to include requirements for CE Marking. 
21 Croxford, B. (2006) Gas Appliance Check Project, Bartlett School of Graduate Studies, University College 

London. 
22 GASTEC at CRE (2009), p. Executive Summary. 
23 GASTEC at CRE (2009), p. 13. 

 39



 

 40

                                                

Cost-benefit analysis of CO alarms 

In this section, we consider the costs and benefits of requiring a mandatory 
battery-powered CO alarm conforming to BS EN 50291:2001 Section 6 with 
lifetime batteries, be installed in properties receiving a new installation of any 
variety of solid fuel combustion appliance. 

This analysis draws on initial research on costs and benefits conducted by 
GaC in the option development stage.24 However, we refine and expand their 
static cost-benefit analysis to take the present value of costs and benefits over 
ten years, as required for impact assessments.  

Costs 

One-off Cost (Transition) 

The initial transition cost of the introduction of the CO alarm requirement is 
likely to be small, as there are no significant adjustments required. The only 
immediate impact will be the familiarisation costs for local authority Building 
Control inspectors, private sector Approved Inspectors and the HETAS-
registered solid fuel appliance installers. There are not likely to be any 
additional enforcement costs above the business-as-usual case. 

As explained under Option 2, a recent survey of Building Control Bodies 
undertaken by the CLG indicated that there were approximately 4,000 building 
inspectors in England and Wales.25 It has again been estimated that 
familiarisation costs for inspectors are approximately £35 per inspector,26 
yielding a building inspector familiarisation cost of £140,000.  

For HETAS-registered installers, one hour of reading and familiarisation with 
the requirement and the specified device has been allowed per appliance 
installer, costed at the average hourly wage of a ‘skilled construction and 
building trades’ worker of £11.32.27 The most recent Competent Persons 
Scheme statistics indicate that there were 1,301 HETAS-registered installers 
as at September 2009.28 Therefore, the total registered installer familiarisation 
costs are estimated at approximately £15,000.  

As it is not mandatory by law to have a solid fuel appliance installed by a 
HETAS-registered installer, some public awareness marketing may also need 
to be undertaken to ensure that non-HETAS registered installers and the 
general public are aware of the requirement, but this has not been included in 
the costing. 

Combining the building inspector and registered installer familiarisation costs 

 
24 GASTEC at CRE (2009) Study on the provision of carbon monoxide alarms under the building regulations. 
25 Building Control Alliance (2008) Survey of Building Control Bodies, for Department for Communities and Local 

Government,  
www.communities.gov.uk/documents/planningandbuilding/pdf/surveybuildcontrol1.pdf 

26 This has been calculated as one quarter of the familiarisation costs of £140 used for familiarisation costs with AD 
G in Department for Communities and Local Government (2009) Hot Water Safety - Impact Assessment of a 
revision to Approved Document G to the Building Regulations 2000 (England and Wales). 

27 Office for National Statistics (2009) Annual Survey of Hours and Earnings (ASHE), Gross hourly wage of ‘Skilled 
construction and building trades’ in the UK in 2008. 

28 Department for Communities and Local Government (2007) Competent Persons Scheme: Statistical Information - 
April 2009 to September 2009, 
www.communities.gov.uk/planningandbuilding/buildingregulations/competentpersonsschemes/cpsstatsinfo 

http://www.communities.gov.uk/documents/planningandbuilding/xls/1398031.xls
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gives a total administrative transition cost of £155,000, as in Option 2. 

Average annual costs 

The main ongoing cost of the amendment is the additional cost of a CO alarm 
that it imposes on households installing solid fuel appliances. Given the 
specification of the CO alarm, the calculation of the costs relies on only three 
key inputs for England and Wales: 

 The purchase price of the alarm unit 

 The lifetime of the alarm unit; and  

 The number of alarm units installed under the requirement annually. 

No costs have been included for installation, as the installation of the specified 
battery-powered unit comprises only the removal of the battery isolation tab 
and attachment of the device to the ceiling or wall using either screws or 
‘push-to-attach’ double-sided glue pads. The unit does need to be replaced at 
the end of the unit lifetime. However, as this cannot be required by building 
regulations, neither the costs nor benefits have been included for replacement 
alarms. 

In regard to the purchase price of the alarm unit, two product offerings 
currently on the market have been identified that conform to BS EN 
50291:2001. Although a market share-weighted average price would be 
desirable, the unweighted average cost of these two alarms (£23.62) has 
been used, as it is not possible to predict the market shares in a ‘sealed for 
life battery’ BSEN 50291:2001-only market that could be created by the 
requirement.  

The average lifetime of the alarm units identified has been used (6 years), 
with the two models reviewed having lifetimes of six and six and a half years.  

The lifetime of the alarm units and the benefit of the coverage provided in this 
period is an important consideration is determining the value for money of the 
proposed requirement. It may be claimed that if a CO alarm unit is installed 
alongside a new solid fuel appliance and if death- and injury-causing 
appliance faults are more likely outside of the first six years of the life of the 
appliance when it is ageing (i.e. after the lifetime of the alarm unit), then the 
benefit of the alarm may be low. However, on the other hand, the experts on 
the BRAC advisory working party took the view that whilst ageing was an 
issue, a significant proportion of incidents related to poor installation and 
these problems would manifest themselves early in the working life of an 
appliance. We have adopted the latter position, with CO alarms providing 
equal benefits of avoided deaths and injuries each year of the unit’s life. 
Nonetheless, the caveat should be noted that no evidence is available on the 
impact of ageing on the risk of CO poisoning from appliances.  

The number of alarm units installed under the requirement annually is 
more difficult to determine and must be estimated. The requirement for a CO 
alarm to be installed is triggered by the new installation of a solid fuel 
appliance. We assume that each appliance sold in the ten year period is 
installed in a different dwelling.  
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Data on solid fuel appliance sales is poor (and available data sources often 
give conflicting figures). Nonetheless, we review the range of data sources for 
solid fuel appliances below, and determine a reasonable estimate for annual 
sales of solid fuel appliances over the next ten years.29  

The statistical information available from the CLG in relation to the Competent 
Persons Scheme indicates that in the period April 2009 to September 2009, 
HETAS-registered installers installed 21,127 appliances, equivalent to 42,254 
for the year.30 The number of appliances installed by HETAS-registered 
installers is likely to represent a lower-bound for the annual number of 
appliance sales, as it is not mandatory to have a solid fuel appliance installed 
by a registered installer.31  

HETAS estimate that they install approximately between one in three and one 
in four solid fuel appliances, and that the market is on a growth curve. 
Therefore, if HETAS installed 42,254 appliances in 2009, then the total 
number of solid fuel appliances installed may be estimated at approximately 
145,000.  

It is also considered that the market for solid fuel appliances is growing at a 
fast rate. In the year 2006/07 and 2007/08, the market reported year-on-year 
growth of 30 per cent. For the impact assessment, we restrict the annual 
growth to 10 per cent to adjust for an optimism bias, and to account for 
uncertainty into the medium to long term future.  

However, not every appliance installed will require a CO alarm to be installed. 
An estimated 24 per cent of UK dwellings are already equipped with CO 
alarms, expected to rise to 30 per cent over the next few years in the 
business-as-usual scenario ( presuming no amendment to AD J), of which 
approximately 40per cent are believed to be of the ‘sealed for life battery’ 
variety specified in the proposed requirement.32 Sold fuel appliance 
installations in such dwellings will not require a new CO alarm, so the number 
of alarms required is accordingly lower (by 9.6 per cent in year one rising to 
12.0 per cent in year ten) than appliance installations. 

The costs of the CO alarm requirement are summarised below: 

Initial cost (one-off) of CO alarm requirement £0.2 million 

Average annual cost of CO alarm requirement (2008 prices) £5.4 million 

PV(Total Cost of CO alarm requirement) £44.8 million 

 
                                                 
29 We also reviewed the Office for National Statistics data on product sales and international trade for its submission 

to the European Commission’s PRODCOM database. The PRA29720 classification related to non-electric 
domestic appliances, with two product classifications relating to solid fuel appliances. When added, the total UK 
net supply of solid fuel appliances is calculated as 3,125,744 in 2005, 3,341,358 in 2006 and 8,443,621 in 2007. 
However, the ONS/PRODCOM data is likely to overestimate the number of appliances significantly owing to the 
definition of the product categorisations (e.g. grates and braziers are included).  

30 Department for Communities and Local Government (2007) Competent Persons Scheme: Statistical Information - 
April 2009 to September 2009, 
www.communities.gov.uk/planningandbuilding/buildingregulations/competentpersonsschemes/cpsstatsinfo 

31 Source: HETAS. 
32 Estimates provided by the Council for Gas Detection and Environmental Monitoring (CoGDEM). The 24% figure is 

supported by surveys conducted on behalf of the Carbon Monoxide Consumer Awareness Alliance (COCAA). 

http://www.communities.gov.uk/documents/planningandbuilding/xls/1398031.xls
http://www.communities.gov.uk/documents/planningandbuilding/xls/1398031.xls
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The Present Value (PV) of the cost is taken in order to discount the costs 
occurring over time to back to base year prices (2008 in this case), to allow 
comparison of options with costs that occur over time. The same is done with 
benefits below. A ten year period and a discount rate of 3.5 per cent (as 
recommended in HM Treasury’s Green Book) have been used.  

Additional costs not monetised  

 The environmental costs of extra CO2 emissions resulting from the 
increased electricity generation required for alarm unit and battery 
production.  

Benefits 

Initial benefit (once-off) 

No initial one-off benefit has been identified.  

Average annual benefits 

It is hoped that the mandatory installation of CO alarms will reduce the level of 
deaths and injuries (both minor and serious) due to accidental CO poisonings 
from solid fuel appliances in England and Wales. 

It is important to note, as reflected in the methodology, that the benefits 
realised will relate to those dwellings that installed a CO alarm under the 
requirement only, and not all dwellings. The estimation of expected benefits 
draws on five input figures: 

 The likely long-term number of deaths and injuries (minor and 
serious) due to accidental poisoning by CO arising from solid fuel 
combustion appliances in a domestic setting 

 The expected effectiveness of CO alarms in preventing death or 
injury in a dwelling 

 The values of avoiding death and injury (minor and serious) 

 The cumulative total number of alarm units installed under the 
requirement in each year; and 

 The number of dwellings using a solid fuel appliance in the dwelling 
stock. 

The likely long-term number of deaths and injuries (minor and serious) due to 
accidental poisoning by CO arising from solid fuel combustion appliances in a 
domestic setting in England and Wales has been estimated as the expected 
long-term rate of such incidents, based on a review of available data sources.  

Data is collected by a number of bodies but such sources are likely to only 
give a partial view of the full picture. GaC were tasked with examining and 
reconciling the various data sources, so we mirror their findings. 

 The NHS indicate that in the UK, more than 50 people die from 
accidental carbon monoxide poisoning every year, and 200 people 
are seriously injured.33 No breakdown of these numbers by fuel type 
or location is possible. 

 
33 NHS Choices, www.nhs.uk/conditions/carbon-monoxide-poisoning/Pages/Introduction.aspx  
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 The Office for National Statistics publishes data on the number of 
deaths occurring due to the toxic effect of CO. In 2007, there were 
251 deaths due to CO poisoning in all buildings in England and 
Wales, 79 of which were unintentional, and 35 of which occurred due 
to exposure to gases and vapours in the home, from all fuel types.34 
Again, no breakdown of these numbers by fuel type is possible. 

 The Carbon Monoxide and Gas Safety Society publish data on 
deaths caused by accidental CO poisoning, compiled from news 
items and coroners’ reports. Of the 28 deaths from CO in buildings in 
2007, 6 deaths occurred from accidental CO poisoning from a solid 
fuel appliance in a house, flat or bungalow. 

 Data published by the Solid Fuel Association shows that in 2006-07, 
there were 8 incidents arising from CO from solid fuel appliances 
leading to 4 deaths and 8 injuries. Historical data shows that the 
number of deaths has stabilised in the 4-8 range since 2001/02, from 
a high of 20 deaths in 1997/98. The average rate of deaths per year 
since 2001/02 is 5.5 deaths. 

Of the available sources reviewed, the ONS data is believed to be the most 
comprehensive, but does not allow a breakdown of deaths by fuel type. The 
Solid Fuel Association estimates are the lowest, but are believed to focus on 
incident investigations where faulty appliance and installations are at fault, 
rather than accidents. The CO-Gas Safety Society is the only source of 
accidental deaths by fuel type, but is not comprehensive in its coverage. It has 
therefore been decided to use the CO-Gas Safety Society (28 deaths) 
domestic solid fuel death rate of 6 deaths in 2007, grossed up to match the 
ONS aggregate death rate (35 deaths), which provides and estimate of 7.5 
deaths for year one, rounded down to 7 deaths to follow a conservative 
approach to ensure that the death-avoidance benefit is not overstated. 
However, the number of households using solid fuel (including solid biofuel) is 
forecast to increase over the ten year period. Therefore the number of deaths 
expected (without the requirement) in each year increases proportionately in 
line with increasing solid fuel use, adjusted down to account for the expected 
increase in CO alarm coverage, to give the likely long-term death rate. It is 
these deaths that the installation of CO alarms is hoped to reduce. 

The likely long-term minor and serious injury rates have been estimated 
in the ratio of 15 injuries to each death. This ratio is based on the Health 
Service Executive’s Reporting of Injuries, Diseases and Dangerous 
Occurrences Regulations (RIDDOR) death and injury figures from 2003/04 to 
2007/08,35 with the average value of the ratio of injuries to deaths over this 
five-year period used. Though related to gas-related incidents in the 
workplace, the RIDDOR is a reliable data source that gives an indication of 
the relationship between the level of deaths and injuries from CO poisoning 
incidents. Furthermore, as few victims tend to survive serious CO poisoning, it 
has been assumed that 20 per cent of injuries are serious and the remaining 
80 per cent of these injuries are minor.  

 
34 Office for National Statistics (2008) Mortality Statistics: Deaths Registered in 2007, Review of the National 

Statistician on Deaths in England and Wales, 2007. Also, a private communication to GaC from the ONS. 
35 Health and Safety Executive, Table GS1: Incidents relating to the supply and use of flammable gas (a) 2003/04 - 

2007/08p,  
www.hse.gov.uk/statistics/tables/gs1.htm 



 

 45

                                                

The values of avoiding death and injury (minor and serious) are 
estimated using the Department for Transport (DfT) valuation of the 
prevention of road accident casualties. For the purpose of cost-benefit 
analysis, the DfT has estimated the value to society of the benefits that would 
be obtained by preventing death and injury (both minor and serious) from road 
accidents. The values include cost of lost output due to injury or death, the 
healthcare costs (ambulance and hospital treatment) and the human costs 
(e.g. pain, grief and suffering), based on willingness-to-pay.  

The most recent valuation figures available from DfT are valued at June 2007 
prices,36 so these have been uprated to June 2008 prices (reference price 
year of the impact assessment) using the uprating factor as specified by the 
DfT in Department Highways Economics Note No. 1:37 This gives the 
following prices:  

 Value of a life  £1,723,657 

 Value of a serious injury  £193,677 

 Value of a minor injury  £14,932 

 
36 Department for Transport (2008) Valuation of road accidents and casualties: 2007, available at:  

www.dft.gov.uk/excel/173025/221412/221549/227755/2856721/article2costdatatables.xls  
37 Department for Transport (2007) Highways Economics Note No. 1: 2005 Valuation of the Benefits of. Prevention 

of Road Accidents and Casualties, www.dft.gov.uk/pgr/roadsafety/ea/pdfeconnote105.pdf 
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The expected effectiveness of CO alarms in preventing death or injury in 
a dwelling is taken to be 75 per cent for the cost benefit analysis, as a 
conservative value based on expert opinion as no evidence is available. This 
rate is the proportion of the likely long term incidents (death and injury) rates 
that would be expected to be avoided by the presence of a CO alarm. Whilst 
factory quality and safety testing of alarm units should ensure a very low fault 
rate of the unit itself,38 a rate of 75 per cent is used rather than 100 per cent to 
reflect other factors that may lead to incidents occurring, including incorrect 
location of the alarm in the home and potential non-alarm for incidents arising 
distant from the location of a working alarm (e.g. leaking flues, fume re-entry 
from same or adjacent dwelling). 

The number of dwellings using a solid fuel appliance in the dwelling 
stock is important as it is this population that the likely long-term number of 
deaths and injuries from CO poisoning incidents from solid fuels, absent the 
new requirement, is spread over. It is necessary to calculate the risk of death 
and injury per dwelling using solid fuel. However, it is difficult to estimate for a 
number of reasons.  

Firstly, most houses built prior to the modern era were built with fireplaces as 
standard, but many are no longer functional for solid fuel use, having been 
‘bricked-up’, fallen into disuse, or changed for gas or decorative fuel effect 
(DFE) fire use. Secondly, at the same time, anecdotal evidence indicates that 
“many people are now deciding to return to ‘traditional values’ and opening up 
their fireplaces.”39 Thirdly, as with annual sales, the data in relation to the 
number of solid fuel appliances in the existing dwelling stock is very limited. 
Most available data is based on surveys focusing on primary usage for central 
heating, rather than on the capacity for use. However, it is the capacity for use 
that is relevant for safety purposes - a disused flue is more likely to become 
blocked and pose a greater risk if the associated appliance is used only 
intermittently. 

The following data sources have been identified for solid fuel appliance usage 
in the dwelling stock: 

 The BRE’s Domestic Energy Fact File 200840 (based on the GfK 
House Audit) estimates that in 2006, 211,000 dwellings had solid fuel 
central heating, 142,000 of non-centrally heated homes had a solid 
fuel fire and a further 76,000 had a solid fuel stove, suggesting that in 
total 430,000 homes in Great Britain used solid fuel as the ‘main form 
of heating’ (adjusted to 389,728 in England & Wales). 

 Private research by AMA Research estimates that 800,000 homes in 
the UK have solid fuel heating systems installed as of 2009.41  

Given the difficulty in relying on the limited data that there is available, we 
draw on informed opinion of industry experts42. The number of chimneys 

 
38 Supported by manufacturer studies of post-retail reliability, as cited by CoGDEM. 
39 AMA Research Ltd. (2009) Domestic Heating Market – UK 2009-2013 800,000 in the UK, p.28. 
40 BRE (2009) Domestic Energy Fact File 2008, based on the GfK Home Audit, 

www.bre.co.uk/filelibrary/rpts/eng_fact_file/Fact_File_2008.pdf, “Table 21 Main form of heating – centrally heated 
dwellings (1,000s) - GB figures” and “Table 22 Main form of heating – non centrally heated dwellings (1,000s) – 
GB figures”. 

41 AMA Research Ltd. (2009) Domestic Heating Market – UK 2009-2013 800,000 in the UK. 
42 Including HETAS and industry research specialists. 
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visible across England and Wales indicates that there is clearly a very large 
number of solid fuel burning appliances in the existing dwelling stock, 
particularly open fires, with an overall population of up to 7 or 8 million. 
However, only a small proportion are actually used and, historically, the 
incidence of CO poisoning from open fires is very low. Discussions with 
industry indicate that approximately 1.25 million installed appliances existed in 
2009, but that only approximately 1 million of these are used either regularly 
or intermittently, but sufficiently, often to be considered ‘in use’. 

In order to predict the appliance stock forwards, we assume a 20 year life 
cycle for the existing stock of appliances. Therefore, on average, every year 
one in 20 of the appliances existing in the previous year will be removed from 
the stock. Whether it is to be either replaced with another solid fuel appliance, 
an appliance using a different fuel, or simply not replaced does not matter. 
However, this reduced stock is replenished each year by the level of annual 
sales of new solid fuel appliances, adjusted to take into account that a portion 
of dwellings will be equipped with CO alarms even in the absence of this 
policy. 

Additional benefits not monetised 

 None identified. 

The benefits of the CO alarm requirement are summarised below: 

Initial benefit (once-off) of CO alarm requirement £0 

Average annual benefit of CO alarm requirement  
(2008 prices) 

£16.3 million 

PV(Total Benefit of CO alarm requirement) £135.5 million 

 

As with total costs, the present value of the total benefits of the CO alarm 
requirement is taken. Comparison of the present value of the total costs 
(£44.8 million) with the present value of the total benefits (£135.5 million) 
shows that the benefit-cost ratio is positive, with a net benefit (NPV) of £90.8 
million. The introduction of the CO alarm requirement for new installations of 
solid fuel appliances is therefore supported by a positive benefit-cost ratio. 

Key sensitivities of the analysis 

The result of the model is particularly sensitive to the following: 

 The total number of dwellings with a solid fuel combustion appliance 
that may be used, however infrequently 

 The status quo expected number of deaths and injuries (to be 
avoided); and 

 Effectiveness of CO alarms at avoiding death and/or injury. 

A sensitivity analysis has been carried out on the key assumptions of the 
number of deaths (low: 5 and high: 9) and injuries (constant ratio to deaths) 
expected, and the effectiveness of CO alarms at avoiding those deaths and 
injuries (low: 60 and 90 per cent). In the low case, the net benefit (NPV) is 
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calculated at £32.8 million, and at £164.1 million in the high case. Even in the 
low case, the benefit-cost ratio of the requirement is strongly  
positive (1.73 : 1). 

Ventilation for non-room-sealed combustion appliances re: air-
permeability requirement 

Background 

Requirement J1 of the Building Regulations states that “Combustion 
appliances shall be so installed that there is an adequate supply of air to them 
for combustion, to prevent overheating and for the efficient working of any 
flue”. 

Changes in energy efficiency provisions are resulting in increasingly high 
standards of air tightness in new homes. The current guidance on air supply 
in ADJ is based on assumptions about adventitious (uncontrolled) ventilation 
from cracks and leaks in the building fabric. In modern, more air tight homes 
additional ventilation may be necessary to ensure that combustion appliances 
can continue to function safely. This issue only affects those appliances, such 
as open fires, that draw oxygen for combustion from the room they are 
situated in. 

Likely impact 

The proposed amendment would impact only on modern homes built with 
high standards of air tightness and where an open flue or flue-less appliance 
is installed. The amendment would impact on a proportion of new homes at 
the time of build and also any subsequent installation of relevant appliances 
during the life of such homes. 

The potential benefits are unclear at this stage. However, failure to address 
the potential increased risks to health and safety could result in death and 
injury.  

An estimate of the costs of this proposal has been made based on the 
following factors 

 The number of new build modern homes built per annum 

 The number of solid fuel, DFE and flueless appliances to be installed 
in such homes both at the time of construction and where such 
appliances are installed at a later date. 
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ucts.  

 The unit cost of a through-wall ventilation kit 

 The installation cost of the through-wall ventilation kit both at the time 
of construction and as a retrofit. 

For the basis of calculating total cost figures for this assessment, an 
‘indicative’ number of new build modern homes built per annum of 
150,000 dwellings has been used, where there are no major economies of 
scale or fixed costs issues so build rates do not affect costs and benefits 
proportionately. 

It is estimated that there were 459,000 decorative gas fuel effect (DFE) fires 
and 1,250,000 solid fuel appliances installed in the UK dwelling stock in 
2008.43 The number of flueless appliances is not known. Further, annual 
sales of such appliances in the new build sector are unknown, though the new 
build sector is estimated to account for 9 per cent of the market for domestic 
central heating prod 44

In the absence of data on the number of solid fuel, DFE and flueless 
appliances to be installed in such new build modern homes, we adopt the 
assumption that 10 per cent of new dwellings are fitted with relevant 
appliances and that 5 per cent of modern homes will have relevant appliances 
fitted in each year. This is considered to be a conservative assumption 
resulting in higher costs than may occur in practice.  

The unit cost of a through-wall ventilation kit has been estimated based 
on a review of the price of ventilator builder supplies. The average price of 
suitable units used has been calculated at £11.41. 

The installation cost of the through-wall ventilation kit has been 
estimated as the labour costs for fitting. It is estimated, informed by BSRIA, 
that a through-wall installation kit is likely to take a maximum of one hour for 
fitting in a new build development and 3 hours to retrofit in an existing home. 
The average hourly wage for ‘Skilled construction and building trades’ is 
estimated to be £11.32 in 2008, taken from the ONS’s Annual Survey of 
Hours and Earnings (ASHE).45 

The total, installed cost of the ventilator is therefore estimated at £22.73 for 
new homes and £45.37 for retrofit, yielding: 

Initial cost (one-off) of ventilators requirement £0 

Average annual cost of ventilators requirement (2008 prices) £1.9 million 

PV(Total Cost of ventilators requirement) £15.9 million 

 

Benefits 

The potential benefits in terms of deaths and injuries avoided have not been 
                                                 
43 AMA Research Ltd. (2009) Domestic Heating Market – UK 2009-2013 800,000 in the UK. 
44 AMA Research Ltd. (2009) Domestic Heating Market – UK 2009-2013 800,000 in the UK. 
45 ONS Annual Survey of Hours and Earnings (ASHE) 2008: Hourly wage for “Skilled construction and building 

trades”. 
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calculated, however avoiding an average of only 1 death per annum would 
render the proposal cost effective. 

Initial benefit (one-off) of ventilators requirement £ 0 

Average annual benefit of ventilators requirement (2008 prices) n/a 

PV(Total Benefit of ventilators requirement) n/a 

 

Additional benefits not monetised  

 The benefit of avoiding the likely high number of deaths and injuries 
that would occur if adequate ventilation requirements are not 
specified for air-tight new build dwellings.  

Incorporation of concealed flue guidance 

Background 

The proportion of modern apartment blocks built has increased rapidly over 
the last six to seven years, with flats representing 48 per cent of house-
building completions in 2007/08.46 For flats in such blocks, external wall 
space is very limited (especially for internal single-aspect flats) and it is 
preferred to free-up as much space as possible for windows. Accordingly, 
there has been pressure to locate the boiler somewhere where it does not 
occupy valuable external wall space.  

                                                

A popular solution to this issue was presented by the development of fanned 
draught boilers. Modern fanned draft boilers are suitable for operation with 
significant length of horizontal flue running through the ceiling void. However, 
whilst fanned draft boilers can safely operate in these circumstances (as 
designed and tested for), it can be difficult or impossible to inspect the flue for 
integrity, leakage or corrosion and carry out safety checks (as required by 
Regulation 26 (9) of the Gas Safety (Installation and Use) Regulations 1998) 
unless suitable provision is made for access into the void.  

Gas industry practice, first published in CORGI Technical Bulletin 20047 
includes specific mention of the need to install means of access to the flue at 
strategic locations to allow for visual inspection. However, the Health and 
Safety Executive (HSE) have discovered48 in some cases where such means 
of access have not been provided. In these cases there is a risk that the flue 
may leak poisonous carbon monoxide (CO) gas into the dwelling or adjoining 
dwellings if the flue has not been installed properly or has fallen into disrepair 
without anyone noticing. It is this problem that the amendment aims to 
address to avoid the risk of CO poisoning.

 
46 CLG and AMA Research Ltd. 
47 CORGI Technical Bulletin 200 (2007) Room-sealed fanned draught systems concealed within voids.  
48 HSE (2008) Safety Alert: Gas boilers – flues in voids, www.hse.gov.uk/gas/domestic/alert021008.htm 
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It is proposed that AD J is amended to include guidance on the provision for 
inspection of concealed flues based CORGI Technical Bulletin 200 on to 
section “Provisions which apply generally to combustion installations”. 

Likely impact 

The impact of the addition of this guidance is considered unlikely to lead to 
any significant new burden, cost or benefit. Given that the guidance was 
already in operation for gas appliance installations since the CORGI Technical 
Bulletin was first published in 2007, the only potential impact arises from the 
fact that the proposed amendment would apply to solid fuel and oil fired 
appliances. However, although no data exists, it is considered unlikely that 
there would be a significant incidence of long flues for solid fuel or oil 
appliances.  

Relaxation of flue requirements for solid biofuel appliances 

Background 

Consistent with the removal of ‘unnecessary measures’ for biomass (defined 
as ‘solid biofuel’ in the proposed revisions to AD J), as per Biomass Task 
Force report Recommendation 22,49 it is proposed that AD J is amended to 
allow greater flexibility in the specification of flue diameter for solid biofuel 
appliances. 

Some modern solid biofuel appliances produce less ash and soot than other 
solid fuel appliances and the probability of the flue becoming blocked is less 
than with less sophisticated appliances. It is proposed to allow the current 
minimum of 125mm to be reduced to 100mm if permitted by the appliance 
manufacturer and supported by calculation. 

Likely impact 

Calculation methods for the sizing of flues can be very time consuming and in 
some costs involved in calculating the flue diameter may be greater than the 
costs saved from using a smaller diameter flue.  

However, as the installer is free to choose between employing the existing 
guidance (status quo) and the relaxed requirement (if he/she has the 
capability of doing the necessary calculation), then, assuming the installer is 
rational and will choose the least costly option (in terms of effort and financial 
cost), the impact of the amendment may be considered to be cost-neutral as a 
lower bound, and may give a positive net-benefit. 

For the purposes of aggregating the costs and benefits of this revision of AD 
J, the benefit is assumed to equal the costs (nil).  

 
49 Biomass Task Force (2005) Biomass Task Force: report to Government, 

www.defra.gov.uk/farm/crops/industrial/energy/biomass-taskforce/pdf/btf-finalreport.pdf, “Recommendation 22: 
Building Regulations, Part J does not recognise that biomass systems are not radiant heat devices. The 
regulations require unnecessary measures – extending flues, fitting heat pads for heaters to stand on. Building 
regulations should be updated to take full account of the specifications of biomass systems.” (p.44). 
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Relaxation of clearance requirements for solid biofuel appliances  

Background 

This amendment is also consistent with the removal of ‘unnecessary 
measures’ for solid biofuel appliances, as per Biomass Task Force report 
Recommendation 22.50 Specifically, the Government Task Force on Biomass 
highlight the measures of “extending flues, fitting heat pads for heaters to 
stand on” in AD J as unnecessary, and that “Part J does not recognise that 
biomass systems are not radiant heat devices”.51 The proposed addition of 
relaxed requirements specifically relating to solid biofuel should ensure that 
these unnecessary measures are removed. 

Some modern biofuel appliances are designed such that they do not require a 
hearth or additional wall protection to prevent accidental ignition of adjacent 
materials. However, the existing AD J treats all solid fuel in the same way. It is 
proposed that the AD J is amended such that, whilst still treating solid biofuel 
broadly as a solid fuel, it provides greater flexibility in the guidance where 
measures necessary for conventional solid fuel appliances are unnecessary 
for the more sophisticated biofuel appliances. 

The proposed amendment includes the addition of new clearance 
requirements that represent a relaxation of previously applicable solid fuel 
requirements for solid biofuel appliances conforming to BS EN 15270:2007 
and similar standards that limit surface temperatures to 85°C.  

Likely impact 

The impact of the increased flexibility offered by this proposal is considered to 
give rise to no additional cost and has the potential to provide benefits in 
terms of reduced costs (e.g. unnecessary hearths) and home design flexibility. 
It is also intended to reduce the perceived barriers to the use of solid biofuel 
appliances which are regarded as being beneficial in terms of their Carbon 
emissions. 

For the purposes of aggregating the costs and benefits of this revision of AD 
J, as the up-side of the potential cost savings and flexibility benefits are not 
monetised, the benefit is assumed to equal the costs (nil).  

 

 
50 Biomass Task Force (2005) Biomass Task Force: report to Government, 

www.defra.gov.uk/farm/crops/industrial/energy/biomass-taskforce/pdf/btf-finalreport.pdf, “Recommendation 22: 
Building Regulations, Part J does not recognise that biomass systems are not radiant heat devices. The 
regulations require unnecessary measures – extending flues, fitting heat pads for heaters to stand on. Building 
regulations should be updated to take full account of the specifications of biomass systems.” (p.44). 

51 Biomass Task Force (2005) Biomass Task Force: report to Government, (p.44).  
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Overall costs and benefits of Option 3 

Total Costs 

Initial cost (one-off) of Option 3 £0.2 million 

Average annual cost of Option 3 (2008 prices) £7.3 million 

PV(Total Cost of Option 3) £60.6 million 

 

This PV Cost of £60.6 million can be broken down into the £44.8 million PV 
Cost for CO alarms and the PV Cost of £15.9 million for ventilation for non-
room-sealed combustion appliances. 

Key non-monetised costs 

 The environmental costs of extra CO2 emissions resulting from the 
increased electricity generation required for alarm unit and battery 
production 

 The cost of any public awareness marketing exercise undertaken to 
promote the proposed CO alarm requirement.  

Total Benefits 

Initial benefit (one-off) of Option 3 £0 

Average annual benefit of Option 3 (2008 prices) £16.3 million 

PV(Total Benefit of Option 3) £135.5 million 

 

This PV Benefit of £135.5 million relates directly to the £135.5 million (PV) 
benefit of the CO alarm requirement, as the benefits for ventilation for non-
room-sealed combustion appliances are non-monetised. 

Key non-monetised benefits 

 The benefit of avoiding the likely high number of deaths and injuries 
that would occur if adequate ventilation requirements are not 
specified for air-tight new build dwellings.  

Key assumptions/sensitivities/risks 

The key assumptions and sensitivities are discussed under the cost-benefit 
discussion of each proposed amendment. 

Net Benefit of Option 3  

Based on the full range of costs and benefits assessed for Option 3, the 
benefit-cost ratio is therefore estimated at 2.3 : 1. The complete set of 
proposed amendments of option 3 is therefore supported by cost-benefit 
analysis evidence. 

PV(Total Cost of Option 3) £60.6 million 

PV(Total Benefit of Option 3) £135.5 million 
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PV(Net Benefit of Option 3) £74.9 million 

 

The results of the sensitivity analysis on the CO alarm assumptions 
(discussed above) feed into the Net Benefit Range of Option 3 (£16.9 million 
to £148.2 million), as presented on the summary sheet. The Low estimate is 
derived from a Net Present Benefit of £32.8 million for CO alarms from the 
sensitivity analysis on page 30 minus the £15.9 million Net Present Cost of 
ventilation.  Similarly, the High estimate is derived from a Net Present Benefit 
of £164.1 million for CO alarms from the sensitivity analysis on page 30 minus 
the £15.9 million Net Present Cost of ventilation. 

Option 4: Option 3 plus oil storage tank bunding requirement 

As Option 3 (retain existing AD J technical guidance, providing 
clarifications in the text where required and some additional 
requirements, including carbon monoxide alarms and ventilation for 
combustion appliances), with an additional amendment to require that 
domestic oil storage tanks be bunded. 

Table 3: Additional amendment to AD J under Option 4 

Subject Motivation for amendment Proposed  
amendment 

Expected 
impact 

Bunding for 
oil (and 
blends) 
storage 
tanks 

 The environmental 
consequences of oil spills are 
very serious. A review of the 
Oil Storage Regulations on 
behalf of the Environment 
Agency (Oakdene Hollins, 
2008) suggested that 9 per 
cent of spillage incidents 
reported to EA National 
Incident Reporting Scheme 
were related to domestic oil 
storage. There is now a wide 
range of range of low cost 
integrally bunded 
prefabricated tanks available 
to domestic consumers. 

All outside fuel storage 
should be provided with 
secondary containment, 
either as an integrally 
bunded prefabricated tank 
or with a separate bund in 
accordance with PPG2. 

Integrally bunded oil tanks 
that comply with the 
following standards will 
meet this requirement: 

i. OFS T100 Oil Firing 
Equipment Standard – 
Polyethylene Oil Storage 
Tanks for Distillate Fuels 
(2008)  

ii. OFS T100 Oil Firing 
Equipment Standard – 
Steel Oil Storage Tanks 
and Tank Bunds for use 
with Distillate Fuels, 
Lubrication Oils and Waste 
Oils (2008) will meet this 
requirement. 

Amendment 
with costs and 
benefits to be 
assessed in 
detail. 
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Bunding for overground oil storage tanks 

Background 

The environmental consequences of inland oil spills are serious and can be 
long-term, primarily relating to water pollution and damage to wildlife (species 
and habitats). Given that oil is used widely in Great Britain, with an estimated 
927,000 dwellings using it as the main form of heating,52 the potential for 
spillage and other accidental releases from domestic oil storage is 
considerable.  

According to The Environment Agency (EA), there were 111 serious (category 
1 and 2) pollution incidents caused by oil in England and Wales 2007,53 
representing 12 per cent of all sources of pollution. A number of these 
incidents are caused by spills from domestic oil storage tanks which fall under 
the control of Part J of The Building Regulations. In order to reduce domestic 
incidents, strengthening the protection required for domestic oil storage tanks 
in AD J is therefore being considered. 

The risk of an oil spill can be reduced by the use of bunding. A bund is a 
method of secondary containment comprising an outer wall or tank designed 
to catch and store escaped oil in the event of leakage or spillage. There are 
two options to achieve a bunded tank. One option, increasing in popularity 
since 2000,54 is an ‘integrally bunded’ tank, which is essentially a ‘tank within 
a tank’. The alternative option is a separate bund built around the base of a 
single-skinned tank, designed to catch any oil that may leak or spill from the 
tank above.  

Since 2002, AD J has provided that secondary containment of oil storage 
tanks be provided where there is “a significant risk of oil pollution”55. Oakdene 
Hollins determined that between 2002 (529 incidents) and 2006 (383 
incidents), the incident rate reduced by 27 per cent, with the positive trend 
likely to be explained by the implementation of the Building Regulations (J5 
and J6) after April 2002.  

On the other hand, anecdotal evidence from installers suggests that the risk 
assessment approach is not being followed consistently, with the 
consequence that the risk of pollution is not being reduced.56 Whilst the risk-
assessment approach may make sense in terms of targeting high-risk tanks 
only, it may not be effective if compliance is low.  

It has been proposed that AD J should be changed such that all overground 
fuel storage tanks should be provided with secondary containment, either as 
an integrally bunded prefabricated tank or with a separate bund in accordance 
with PPG02.57 

                                                 
52 Number of dwellings relates to 2006. BRE (2009) Domestic Energy Fact File 2008, based on the GfK Home Audit,  

www.bre.co.uk/filelibrary/rpts/eng_fact_file/Fact_File_2008.pdf 
53 The Environment Agency (2008) DATA: Serious (category 1 and 2) pollution incidents by pollutant type in England 

and Wales 2007, www.environment-agency.gov.uk/research/library/data/88377.aspx  
54 Source: The Environmental Agency, personal communication. 
55 Office of the Deputy Prime Minister (2002) The Building Regulations 2000: Combustion appliances and fuel 

storage systems - Approved Document J, p.55 para 5.8.  
56 The Environment Agency, personal communication. 
57 Environment Agency (2004) Pollution Prevention Guidelines - Above Ground Oil Storage Tanks: PPG02,  
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Changes since Consultation stage Impact Assessment 

Based on the responses received from stakeholders in the consultation 
process, the following changes have been made since the Consultation stage 
Impact Assessment: 

 The calculation of the number of new tanks required to be bunded 
has been simplified to use OFTEC’s estimate of tank sales (Great 
Britain sales total reduced pro rata to England and Wales based on 
the number of households), less the status quo bunding sales of 
10%. This results in the incidence of tanks to be bunded under the 
requirement reducing to 62,000 in the base year, from 72,000 
(Consultation stage). This change caused a reduction in the total 
costs of the proposal to £236.3 million, from £263.9 million 
(Consultation stage). 

 The number of oil spillage incidents that may be avoided if the entire 
domestic oil storage tank stock were to be bunded has been 
increased to 642, from 550 (Consultation stage), based on the 
Environment Agency’s estimated number of reported and unreported 
incidents. The main reason for this increase is the inclusion of 
unreported incidents. This change had an upward effect on the total 
benefits of the proposal, though the total benefits ultimately 
decreased (see below). 

 The estimated costs of environmental damage and cleanup of oil 
spillages have also been changed based on the Environment 
Agency’s consultation response to a percentile-based sliding scale 
from £5,000 up to £50,000 per incident. This has resulted in a lower 
effective average environmental damage and cleanup cost of oil 
spillages than the Consultation stage version (£7,500, down from 
£20,000). This change caused a decrease in the total benefits of the 
proposal to £32.7 million, from 85.5 million (Consultation stage), 
though this is immaterial to the benefit-cost ration result given the 
magnitude of the total costs of the proposal (£236.3 million). 

 

Cost-benefit analysis of bunding for overground oil storage tanks 

Costs 

One-off Cost (Transition) 

In terms of the implementation of the new requirement, it is likely that there 
would be some very minor Building Control familiarisation costs, and possibly 
some adjustment costs for tank manufacturers.  

The familiarisation for building inspectors would be negligible, as the 
amendment simply removes the risk-based assessment of whether or not to 
require a particular oil storage tank to be bunded. There are no new standards 
or specifications to be learned. In fact, the amendment to make bunding a 
blanket requirement is likely to represent a slight simplification of the control of 
oil tanks for inspectors.  

There is a potential adjustment cost for manufacturers selling into the England 
 

publications.environment-agency.gov.uk/pdf/PMHO0204BHTN-e-e.pdf  
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and Wales market. OFTEC’s Equipment Directory58 indicates that a large 
majority of manufacturers currently produce both single-skinned and integrally 
bunded tanks, so the impact would involve switching all resources to produce 
the latter. The cost of this ‘switching’ of production may be more significant for 
a smaller manufacturer, especially for those not already producing integrally 
bunded tanks, but the extent of such costs is unclear. 

For these reasons, no one-off costs of transition have been included. 

Average annual costs 

The ongoing cost of the requirement relates to the additional cost that it 
imposes on households in having to either buy a new integrally-bunded oil 
tank over a single-skinned tank, or the cost of installing a separate bund 
around a single-skinned tank. In both cases, the cost is incurred in the year of 
installation of the tank or bund, multiplied by the number of bunded tanks 
installed in that year.  

The total cost of this amendment per annum therefore depends on three key 
inputs: 

 The number of tanks that will be bunded under the requirement 
(integrally-bunded tanks or separate bunds) per annum 

 The additional cost of bunding  

 The average lifetime of integrally-bunded tanks/separate bunding. 

The proposed requirement will not be retrospective but will apply to the 
purchase of a new oil storage tank for domestic use. The number of tanks 
that will be bunded under the requirement per annum can therefore be 
estimated directly from annual sales of oil tanks with a capacity of 3,500 litres 
or less.  

OFTEC estimate that 80,000 tanks were sold in Great Britain in 2007, 
equivalent to 72,480 in England and Wales if reduced on a pro rata basis 
using the dwelling stock. 

Reflecting the fact that a proportion of the new tanks sold would have been 
required to be bunded under the existing risk-based approach, it is necessary 
to adjust this sales figure down to account for the business-as-usual scenario. 
To estimate the necessary adjustment, we consider the proportion of the 
existing stock of domestic oil storage tanks that are bunded. 

Though very little information is known on the proportion of the existing stock 
of tanks that is bunded, a research report in 2005 reported that the number of 
bunded tanks was “very few”.59 Some industry sources have indicated that up 
to 25 per cent of existing tanks may be bunded, but this is likely to relate to 
newer tanks, with older tanks likely to be replaced under the requirement. 
However, based on opinion obtained from the EA, supported by additional 
evidence,60 we estimate that approximately 10 per cent of domestic oil 

 
58 Available at: www.oftec.org/equipment_directory.asp 
59 Oakdene Hollins (2005) An analysis of Inland Oil and Fuel Incidents in England and Wales, p.30. 
60 Also supported by: J. Griffiths (Reading, East) (Lab) (2005) Installation of Oil Fired Heating, Parliamentary 

Business: Bound Volume Hansard - Westminster Hall, 18 Jan 2005 : Column 228WH, 
www.publications.parliament.uk/pa/cm200405/cmhansrd/vo050118/halltext/50118h03.htm 
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storage tanks are bunded. Thus, we adopt a conservative approach by using 
an adjustment factor of -10 per cent, yielding N = 61,970 tanks to be bunded 
under the requirement in the base year.  

We have also considered how this number may change over the coming ten 
years. Additional information provided by OFTEC show an average annual 
decrease over the 3 years 2006-2008 of approximately 10 per cent, so this 
rate of negative annual growth (-10 per cent) has been assumed to continue 
in the annual sales of appliances over the ten years. This is believed to reflect 
the likely reality of falling oil use, driven by environmental and energy 
efficiency policies and targets.  

Having calculated the number of tanks to be bunded per annum, we now 
return to examine the mode of bunding in order to estimate the additional 
cost of bunding. 

Based on a comparative analysis of the two options in terms of cost, technical 
aspects and long-term sustainability, we do not believe that households will 
opt for the separate bund option. In the case of an existing single-skinned 
tank, the additional cost of labour and materials to construct a brick bund to 
the specifications of PPG2 would be significant, without extending the life of 
the tank. In the case of a new tank, the cost of installing a new integrally 
bunded tank is likely to be cheaper than buying an un-bunded tank and 
building a separate brick bund. From a practical perspective, rainwater must 
be emptied from a separate bund if exposed to the elements and requires 
filtering if any oil has leaked or spilled into the bund.  

We therefore assume that 100 per cent of new tanks are installed with the 
integrally-bunded tank option. In this case, the additional cost will be the 
price difference between an integrally-bunded tank and a single-skinned tank 
(where both are a standard specification). This conclusion was also reached 
by Defra in the Regulatory Impact Assessment for the Control of Pollution (Oil 
Storage) (England) Regulations, 2001.61 It is furthermore supported by the 
experience of the EA, who say that whilst separate bunding is commonplace 
for commercial and industrial tanks, it is very rare to find it in a domestic 
context.  

To estimate the additional cost of an integrally bunded tank, we conducted 
a price survey of oil tanks using a major online oil tank vendor. For two 
leading manufacturers, we have compared the price of their single-skinned 
and integrally-bunded standard or basic oil tanks for a range of tank sizes 
within the AD J threshold of 3,500 litres. All prices examined included delivery 
charges. The results are summarised in the following table. Reflective of the 
fact that the vast majority of domestic tanks are less than 2,000 litres, we 
have used the average additional cost of tanks with a capacity between 1,000 
and 1,800 litres, equal to £544. 

Installation costs may be ignored as in every case, a tank of some description 
would be required to be installed, with the cost of installing a single-skinned 
and an integrally bunded tank assumed to be approximately equal. 

 
61 Defra (2001) Guidance Note for the Control of Pollution (Oil Storage) (England) Regulations 2001,  

www.defra.gov.uk/environment/water/quality/oilstore/pdf/oil_store.pdf 
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Table 4: Estimates of the additional cost of an integrally bunded oil tank compared to a 
single-skinned tank (£, including VAT) 

Tank capacity (litres) Additional cost (£ per tank) 

1,000 £527 

1,100 £393 

1,200 £622 

1,400 £514 

1,800 £664 

2,500 £724 

3,500 £1,050 

Average (1,000 litres – 1,800 litres) £544 

Source: http://www.tankdepot.co.uk, accessed 3 June 2009. 

The additional cost of the integrally-bunded tank (Ca) is incurred in the year of 
installation. Assuming average lifetime of a new integrally-bunded tank to be 
15 years, the issue of replacement does not arise in the timeframe of the 
impact assessment. Therefore, to calculate the annual cost of the 
amendment, the number of tanks installed under the requirement per annum 
(N) is multiplied by the additional cost (Ca). An average of these total annual 
costs is taken over the ten years of the impact assessment.  

The costs of the mandatory oil tank bunding requirement are summarised 
below: 

Initial cost (one-off) of oil tank bunding requirement £0 

Average annual cost of oil tank bunding requirement  
(2008 prices) 

£28.4 million 

PV(Total Cost of oil tank bunding requirement) £236.3 million 

 
Additional costs not monetised  

 None identified.  

Benefits 

Initial benefit (once-off) 

No initial one-off benefit has been identified.  

Average annual benefits 

Pollution events such as oil spills can harm the environment by killing aquatic 
life, and can threaten human health. There are other impacts, such as 
disruptions to water abstraction, which supplies water for a variety of 
purposes throughout the economy. However, data and information on the 
benefits is limited. 

The estimation of the benefits of the blanket requirement for all new domestic 
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oil tanks to be bunded is based on the following information: 

 Number of domestic oil spillages per annum expected to be avoided 
per annum 

 Avoided costs of domestic oil spillages, including: 

– Avoided environmental costs of oil pollution from domestic oil 
spillages 

– The cost of clean-up of domestic oil spill 

– The replacement cost of oil tank 

– The replacement cost of lost oil 

– The avoided costs to environmental agency of responding to 
each incident reported. 

The number of domestic oil spillages per annum expected to be avoided 
has been estimated at 642 incidents, including unreported incidents, on the 
basis of an estimate provided by the Environmental Agency (EA), which 
maintains a database of reported incidents known as the National Incident 
Recording System (NIRS).  
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However, the proposed amendment will not be retrospective and will not apply 
to all tanks, and so we must only account for the benefit accruing to those 
integrally bunded tanks that are installed under the revised guidance from 
2010 onwards. The proportion of the tank stock that is bunded annually under 
the provisions of the amended requirement is calculated using two figures 
calculated for the cost estimation earlier, namely: 

 The total number of tanks that will be bunded under the requirement  
annually; and 

 The number of existing oil tanks in the dwelling stock in England and 
Wales, but adjusted to report only non-bunded tanks (Si = 756,163 in 
2008). 

The establishment of estimates of the avoided environmental costs of oil 
pollution from domestic oil spillages is significantly complicated, due to the 
clear scientific basis required to link the benefits with the intervention and a 
lack of financial information on a range of environmental benefits. It has not 
been possible at this stage to monetise the environmental benefits, though it 
is likely that the following are included: 

 Avoided costs in terms of reduced biodiversity of species and 
habitats if made extinct or destroyed by pollution; and 

 Avoided clean-up cost of contaminated water supply (open water, 
rivers, water table, etc.) from an unidentified domestic source. 

Nonetheless, it is important for the purposes of the impact assessment to 
include an estimate of avoided environmental costs of oil pollution, even with 
a large caveat.  

We have employed estimates of the range of avoided costs of an oil spillage 
provided by the Environment Agency in its consultation response, presented 
in the table below. The breakdown of the average costs of oil spills by 
percentile (ordered according to the severity of the oil spill) reflects the fact 
that more serious incidents are less common but more costly and vice versa 
for less serious spillages. 

Percentile (percentage) of all oil spills Average cost 
1st percentile (1%) £50,000 

2nd-6th percentile (5%) £20,000 
7th-31st percentile (25%) £10,000 

32nd-100th percentile (69%) £5,000 
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Additional benefits not monetised 

 Potential wider avoided costs to environment and potential health 
implications of water and environmental contamination of the 
amendment, as explained in the text above. 

 The benefit to tank manufacturers of selling a higher-specification 
tank as standard, likely to lead to a higher mark-up, but this could be 
eroded by the increased competition in the regulatory specification 
tank market. 

 Another, potentially significant benefit that has not been monetised is 
the avoidance of non-reported relatively minor spillages due to over 
filling that may cause local environmental consequences but won’t 
result in tank replacement or insurance claims. 

The benefits of the mandatory oil tank bunding requirement are summarised 
below: 

Initial benefit (one-off) of oil tank bunding requirement £0 

Average annual benefit of oil tank bunding requirement (2008 
prices) 

£3.9 million 

PV(Total Benefit of oil tank bunding requirement) £32.7 million 

 
In comparing the benefits and costs, it is very clear that the benefits (£32.7m) 
are outweighed by the costs (£236.3m). This is likely to be due in part to the 
fact that environmental benefits may not have been fully costed, and that all 
high-risk domestic oil storage tanks are already covered by the existing 
guidance. 

Key sensitivities of the analysis 

The result of the model is particularly sensitive to the following: 

 The value of environmental benefits 

 The number of incidents expected to be avoided by the amended 
requirement 

 The assumption that all new tanks are installed as the integrally-
bunded  
tank option 

 The sales of new integrally bunded tanks per annum; and 

 The proportion of existing tanks that is already bunded. 

A sensitivity analysis has been carried out on the key assumptions: the 
proportion of existing stock believed to be bunded/required in business-as-
usual (low: 5 per cent and high: 20 per cent), annual sales of oil tanks in 
England and Wales (low: 80,000 and high: 60,000), the additional cost of an 
integrally bunded tank (low: 600 and high: 393), the number of domestic oil 
spillages per annum expected to be avoided per annum if all tanks were 
bunded (low: 600 and high: 700) and the avoided costs to the environment 
per spill (low: £4,500-£45,000 and high: £5,500-£55,000). In choosing the 
upper bound for these values, it is noted that spills at locations with a high risk 
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of serious pollution should already be covered by the existing risk-based 
bunding requirement of AD J. In the low case, the net cost (NPV) is calculated 
at -£273.2 million, with the high case also generating a substantial net cost 
(NPV) of -£93.1 million.  

Overall costs and benefits of Option 4 

As Option 4 includes and adds to the amendments of Option 3, the following 
total costs and benefits include those from Option 3 (detailed earlier) as well 
as those for the oil storage tank bunding requirement. 

Total Costs 

Initial cost (one-off) of Option 4 £0.2 million 

Average annual cost of Option 4 (2008 prices) £35.7 million 

PV(Total Cost of Option 4) £296.9 million 

 
Key non-monetised costs 

 As Option 3: The environmental costs of extra CO2 emissions 
resulting from the increased electricity generation required for alarm 
unit and battery production.  

 As Option 3: The cost of any public awareness marketing exercise 
undertaken to promote the proposed CO alarm requirement.  

Total Benefits 

Initial benefit (one-off) of Option 4 £0 

Average annual benefit of Option 4 (2008 prices) £20.2 million 

PV(Total Benefit of Option 4) £168.3 million 

 
Key non-monetised benefits 

 The full avoided cost to environment and potential health implications 
of water and environmental contamination of domestic oil storage 
tanks bunding. 

 The benefit to tank manufacturers of selling a higher-specification oil 
tank as standard, likely to lead to a higher mark-up, but this could be 
eroded by the increased competition in the regulatory specification 
tank market. 

 As Option 3: The benefit of avoiding the likely high number of deaths 
and injuries that would occur if adequate ventilation requirements are 
not specified for air-tight new build dwellings.  
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Key assumptions/sensitivities/risks 

The key assumptions and sensitivities are discussed under the cost-benefit 
discussion of each proposed amendment. 

Net Cost of Option 4  

Based on the full range of costs and benefits assessed for Option 4, the 
benefit-cost ratio is therefore estimated at 0.5 : 1. The complete set of 
proposed amendments including the oil storage tank bunding requirement is 
therefore not supported by cost-benefit analysis evidence.  

PV(Total Cost of Option 4) £296.9 million 

PV(Total Benefit of Option 4) £168.3 million 

PV(Net Cost of Option 4) - £128.6 million 

 
The results of the combined sensitivity analyses of the CO alarm and oil tank 
bunding assumptions (discussed above in the relevant sections) give the Net 
Benefit Range of Option 4 (-£256.3 million to £55.1 million), as presented on 
the summary sheet for Option 4. It should be noted that the positive net 
benefit of the high case is due to an increased net benefit of the CO alarm 
requirement, as the oil tank bunding requirement contributes a net cost in the 
high case. 

Preferred policy option 

On the basis of the cost-benefit analysis findings presented above, Option 3 is 
the preferred policy option to be taken forward and because policy option 4 is 
not cost effective. 

To improve compliance with the risk-based assessment, it is proposed that 
the current guidance regarding the risk-based assessment will be tidied up to 
include reference to the Environment Agency's mapping of high-risk 
environmental damage areas. All new oil storage tanks in these areas will be 
required to be bunded without recourse to the risk-based assessment. In 
practice, these high-risk areas should already be targeted by a correct 
application of the current risk-based assessment. Therefore, whilst it is hoped 
that this amendment will increase the compliance rate, it is not believed that it 
will lead to any significant additional regulatory impact. 

Monitoring and evaluation 

CLG is also developing a more comprehensive programme of evaluation of all 
parts of the Building Regulations, including levels of compliance. This will 
provide evidence to underpin the development of any further changes – either 
to the Regulations and guidance themselves as part of the periodic review 
programme, or other actions such as targeted communications, further 
training, and changes to the building control system. 
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Specific Impact Tests: Checklist 
 

Use the table below to demonstrate how broadly you have considered the 
potential impacts of your policy options.  

Ensure that the results of any tests that impact on the cost-benefit 
analysis are contained within the main evidence base; other results may 
be annexed. 

 Type of testing undertaken  Results in 
Evidence Base? 

Results annexed?  

 Competition Assessment No Yes  

 Small Firms Impact Test No Yes  

 Legal Aid No No  

 Sustainable Development No Yes  

 Carbon Assessment No Yes  

 Other Environment No Yes  

 Health Impact Assessment No Yes  

 Race Equality No No  

 Disability Equality No No  

 Gender Equality No No  

 Human Rights No No  

 Rural Proofing No No  
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Annexes 

We have looked at the specific impact test checklist below and consider that 
the amendments to Building Regulations Part J have no impact on legal aid; 
race equality; disability equality; gender equality; human rights; or rural 
proofing. 

The findings of those specific impact tests carried out are discussed below. In 
all cases, the test results do not feed into the costs and benefits. 

Legal aid 

The proposals would have no impact on Legal Aid. 

Equalities assessments 

There is a statutory duty to consider the impact of a policy on race, disabilities 
and gender equality. The assessment involves a screening process followed 
by a thorough assessment if impacts are identified which have or might have 
a negative impact on certain target equality groups and is of high or medium 
impact; is not intentional; or is illegal or possibly illegal.  

The policy would affect all parties the same regardless of race, gender and 
disability. We consider whether there might be indirect impacts on BME 
groups due to the distribution in the housing mix as discussed below.  

Overall equality impacts 

The proposed policy will not have a negative impact on any racial or gender 
groups. 

The proposed policy would have the same effect on all parties regardless of 
disabilities. 

There would not be any impact on human rights. 

Rural proofing 

Rural proofing involves a commitment by the Government to ensure its 
domestic policies take account of specific rural circumstances and needs 
(Rural White Paper 2000). As a result policy makers should:  

 Consider whether their policy is likely to have a different impact in 
rural areas from elsewhere, because of the particular characteristics 
of rural areas 

 Make a proper assessment of these impacts if they are likely to be 
significant 

 Adjust the policy, where appropriate, with solutions to meet rural 
needs and circumstances.62 

                                                 
62 DEFRA rural proofing – policy makers’ checklist. 
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The policy would not apply differently to rural and urban areas. However, it 
may impact differently on the two groups due to the higher proportion of rural 
households that are not connected to the gas network and therefore do not 
have access to gas as a less carbon intensive and cheaper source of fuel. 

Impact of the Proposal 

Given the fact that many rural properties are off the gas grid and rely on oil 
fired heating any proposal for bunding of oil tanks would impact more on rural 
areas than urban areas. 

Health Impact Assessment 

A number of the proposed amendments are likely to lead to a positive impact 
on public health and welfare, with knock-on savings for public health costs. 
Firstly, the CO alarm requirement for solid fuel appliances should lead to lives 
and injuries being saved by avoiding CO poisoning in the home. These 
benefits have been fully monetised in the figures used in the CO alarm cost-
benefit analysis above. Secondly, the new requirement for dedicated 
ventilation provisions be installed for new combustion appliances in new build 
dwellings is a necessary amendment to ensure that large numbers of 
instances of injuries and deaths are avoided from CO poisoning in 
increasingly air-tight new build dwellings. These benefits have not been 
monetised, but are highly likely to be very significant. Thirdly, the requirement 
that all domestic oil storage tanks be bunded should lead to a reduction in the 
instances of contamination of drinking water by oil. No amendments are likely 
to lead to a negative impact on public health. 

Competition Assessment 

There may be some impacts on the operation of competition as a result of 
some of the proposed amendments, though the extents of the impacts are not 
clear at this stage. Here we outline the potential impacts foreseen. 

The specification of the particular CO monoxide alarm required under the 
revised AD J may impact on the market for CO monoxide alarms. For 
example, the introduction of the proposed amendments would result in a 
significant increase in the demand for battery operated devices and a fall in 
demand for mains-powered devices. Only a small number of units, and 
therefore manufacturers, were identified as producing a device conforming to 
BS EN 50291:2001 Section 6 with lifetime batteries. Therefore, the 
requirement could potentially limit the number or range of suppliers and limit 
the ability of suppliers to compete, at least in the short-term. In addition, the 
specification may also restrict the potential for innovation in CO alarm 
technology. 

It is also possible that the domestic oil tank bunding requirement may impact 
on the market for oil tanks less than 3,500 litres, with sales of single-skinned 
tanks likely to fall significantly. This could limit the number or range of 
suppliers in the short-term, although it has been established that the majority 
of tank manufacturers currently produce integrally bunded tanks.  

The removal of unnecessary measures for solid biofuel appliances is likely to 
give a competitive boost to solid biofuel appliances, at the expense of other, 
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mainly solid fuel, possibly limiting the ability of suppliers to compete. 

Small Firms Impact Test 

It is not believed that any of the amendments is likely to lead to significantly 
disproportionate costs for firms of different size. There may be some initial 
distributional effect of the proposals towards large firms as they tend to have 
more resources to effect change, for example to increase production of 
integrally bunded oil tanks against single-skinned ones. If this, or other 
impacts dependant on firm size, is considered significant by stakeholders, 
then the impact of the requirements may need to be investigated in more 
detail. 

Sustainable Development 

It is believed that the removal of ‘unnecessary measures’ for solid biofuel 
appliances, including the relaxation of flue diameter requirements from the 
previously applicable solid fuel requirements and the re-specification of wall 
clearance and hearth requirements, should promote the uptake and use of 
solid biofuel, a renewable energy source, to meet domestic primary energy 
demand needs. No amendments are considered to restrict sustainable 
development. 

Carbon Assessment 

There is not likely to be a significant carbon impact of the proposed 
amendments to AD J. Whilst some extra carbon emissions may result from 
increased production of CO alarms, batteries and integrally bunded tanks, this 
has not been possible to estimate but is not considered to be significant.  

Other Environment 

The proposed requirement that all domestic oil storage tanks are bunded from 
2010 has potential environmental benefits. The likely environmental impact of 
this amendment, and the limitations of monetisation of the benefits that has 
been possible, is discussed in the cost-benefit analysis above. However, the 
proposal is not considered to be cost effective. 
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Impact Assessment

Summary: Intervention & Options
Department /Agency:

Communities and 
Local Government

Title:

Impact Assessment of Part L (energy efficiency) and 
Part F (ventilation) of the Building Regulations in 2010

Stage: Implementation Version: Date: 

Related Publications: The Building and Approved Inspectors (Amendment) Regulations 
2010

Available to view or download at:

www.communities.gov.uk/publications/planningandbuilding

Contact for enquiries: Paul DeCort� Telephone: 0303 444 1816 

What is the problem under consideration? Why is government intervention 
necessary?

Because the damage cost of CO2 emissions from buildings is not paid for by those 
constructing or occupying buildings there is likely to be underinvestment in energy 
saving measures which would reduce these emissions. Tightening of Part L of the 
Building Regulations is one means of overcoming this problem by requiring higher 
energy efficiency levels in new and existing buildings. This forms part of Government’s 
wider policy of achieving zero net emissions from new buildings later in the decade. 
Amendments to Part F are necessary to offset any adverse health effects arising from the 
Part L changes.

What are the policy objectives and the intended effects?

To set energy efficiency standards for new domestic and non-domestic buildings 
that, when fully implemented, will achieve a 25% reduction in CO2 emissions from 
these buildings relative to the level of emissions that result from the Part L standards 
introduced in 2006.

To set tighter standards for energy efficiency in existing buildings.

The achievment of a reduction using the standards proposed for 2010 is a step towards 
the target of zero net emissions from new domestic buildings from 2016 and from non-
domestic buildings from 2019.
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What policy options have been considered? Please justify any preferred option.

1. �Do nothing. Keep the 2006 versions of Parts L and F. Baseline for comparison and is 
not costed.

2. �Flat 25% reduction in domestic buildings and Aggregate 25% reduction in non-
domestic buildings.

Option 2 was supported by consultees and offers a cost effective approach to meeting 
the policy objectives. The other two options considered at consultation and rejected 
provided similar or lower net benefits to the preferred option.

When will the policy be reviewed to establish the actual costs and benefits and 
the achievement of the desired effects? 
Once a sufficient population of buildings has been constructed to the new standards an 
implementation review will be carried out to evaluate the impact of the 2010 changes 
and inform future changes.

Ministerial Sign-off For implementation stage Impact Assessments:

I have read the Impact Assessment and I am satisfied that, given the available 
evidence, it represents a reasonable view of the likely costs, benefits and 
impact of the leading options.

Signed by the responsible minister:	

The Rt Hon John Healey MP,  
Minister for Housing and Planning

Date:  9/3/10
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Summary: Analysis & Evidence
Policy Option: 2 Description: Flat 25% reduction in emissions in all new 

domestic buildings; Aggregate 25% reduction for new 
non-domestic buildings

C
O

ST
S

ANNUAL COSTS Description and scale of key monetised costs by 
‘main  affected groups’  
Increased building costs. New and existing domestic 
dwellings NPV £11 bn. New and existing non-
domestic buildings, NPV £8 bn. Costs borne intially 
by developers but ultimately borne by landowners 
and owners/users of buildings.

One-off (Transition) Yrs

£10m 1

Average Annual Cost 
(excluding one-off)

£731m Total Cost (PV) £20bn

Other key non-monetised costs by ‘main affected groups’. 
No account taken of the effects of increased costs on the demand for new buildings 
or on the supply of land for development.

B
EN

EF
IT

S

ANNUAL BENEFITS Description and scale of key monetised benefits 
by ‘main affected groups’ 
Energy savings. Domestic (new build and existing), 
£17bn, non-domestic £10bn. Benefits accrue to 
occupiers of buildings. Carbon and other savings 
Domestic £8bn, non-domestic £3bn. National 
benefit. Avoided renewables, domestic £0.3bn, 
non-domestic £0.04bn

One-off Yrs

£0

Average Annual Benefit 
(excluding one-off)

£1,462m Total Benefit (PV) £39bn

Other key non-monetised benefits by ‘main affected groups’. 
The savings to individual consumers will be greater than shown above because 
of reduced payments for network charges and VAT. No allowance made for 
contribution of reduced energy demand to fuel security, nor for the potential 
increase in business and employment opportunities from the development of 
energy saving products.

Key Assumptions/Sensitivities/Risks Sensitivity to higher and lower values for energy 
and carbon prices tested following government guidelines. If grid decarbonisation 
takes place faster than assumed in the modelling, carbon savings in later years could be 
overstated.

Price Base 
Year    
2008

Time Period 
Years 
70

Net Benefit Range 
(NPV) 
£8bn – £26bn

NET BENEFIT 
(NPV Best estimate) 
£19bn
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What is the geographic coverage of the policy/option? England & Wales 

On what date will the policy be implemented? 2010

Which organisation(s) will enforce the policy? Building Control

What is the total annual cost of enforcement for these 
organisations?

£

Does enforcement comply with Hampton principles? Yes

Will implementation go beyond minimum EU requirements? No

What is the value of the proposed offsetting measure per year? £

What is the value of changes in greenhouse gas emissions? £11bn

Will the proposal have a significant impact on competition? No

Annual cost (£-£) per organisation 
(excluding one-off)

Micro Small Medium Large 

Are any of these organisations exempt? No No N/A N/A

Impact on Admin Burdens Baseline (2005 Prices) (Increase – Decrease)

Increase of £30m-£40m Decrease of £0 Net Impact £30m-£40m

Key: Annual costs and benefits: Constant Prices (Net) Present Value
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Specific Impact Tests: Checklist

Use the table below to demonstrate how broadly you have considered the potential 
impacts of your policy options.

Ensure that the results of any tests that impact on the cost-benefit analysis are 
contained within the main evidence base; other results may be annexed.

Type of testing undertaken Results in 
Evidence Base?

Results 
annexed?

Competition Assessment Yes No

Small Firms Impact Test Yes No

Legal Aid Yes No

Sustainable Development Yes No

Carbon Assessment Yes No

Other Environment Yes No

Health Impact Assessment Yes No

Race Equality Yes No

Disability Equality Yes No

Gender Equality Yes No

Human Rights Yes No

Rural Proofing Yes No
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Executive Summary

This update of the previous consultation stage impact assessment is summarised in the 
following Table. Present value benefits in the form of energy and carbon savings for the 
selected option i.e. a Flat 25 per cent reduction in emissions for every new home and an 
Aggregate 25 per cent reduction for all new non-domestic buildings; more than make up 
for the present value incremental costs, for both groups of new and existing buildings.

£m NPV

Incremental 
building 

costs 
Energy 

Savings 

Carbon 
And Other 

Savings
Avoided 

Renewables
Total 

Benefits

Total net 
benefit/ 

(cost)

New 
Domestic

(785) 2,589 1,291 22 3,903 3,118

Existing 
Domestic

(10,554) 14,584 7,009 295 21,888 11,335

New Non-
Domestic 
Buildings

(2,942) 3,590 1,504 21 5,115 2,173

Existing 
Non-
Domestic 
Buildings 

(5,305) 6,473 1,498 18 7,989 2,684

Total (19,586) 27,245 11,302 356 38,895 19,310

An important aspect of the policy is that the additional costs of construction fall primarily 
upon developers, often passed through to lower land prices, whilst the benefits are gained 
by occupants through lower energy bills or by society as a whole in the form of carbon 
savings.

Estimates of the incremental resource costs for property developers and fuel cost savingsfor 
occupiers are set out in the section “Sectors and groups affected by the policy” at Tables 19 
and 20 respectively.

The carbon savings from this policy have been taken into account in the main cost benefit 
analysis, valued using DECC guidance and summarised at Table 30.

Summaries of the net benefits with energy price, CO2 value and build rate sensitivities can 
be seen at Tables 31 and 32.
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Section 1

Introduction

1.1	 This impact assessment (IA) accompanies the Building and Approved Inspectors 
(Amendment) Regulations 2010, on implementing changes to Part F (Means 
of ventilation) and Part L (Conservation of fuel and power) of the Building 
Regulations. The Consultation Stage IA was published in June 2009 and set 
out estimates of the costs and benefits associated with a number of different 
policy options. This Implementation Stage IA updates the assessment of 
the costs and benefits of the preferred changes to Parts F and L taking into 
account comments received during the consultation period.

1.2	 The Consultation Stage IA considered three options each of which was 
compared with the baseline option (Option 1) of making no change to the 
2006 Regulations for Parts F & L. These options were:

•	 Option 2, Aggregate 25 per cent approach with 25 per cent reduction in 
emissions achieved based on standard specifications allowing some variation in 
emissions reductions between new building types.

•	 Option 3, Flat 25 per cent approach with 25 per cent reduction in emissions 
achieved by all new building types.

•	 Option 4, Flat 25 per cent reduction in emissions in all new domestic buildings; 
aggregate 25 per cent reduction for new non-domestic buildings.

1.3	 Following the consultation, the Government has decided that the relative 
complexity and limited additional benefits of the Aggregate 25 per cent 
approach was not appropriate for new homes at this time. However, the 
considerable additional benefits of the Aggregate 25% approach for non-
domestic buildings where there is much greater variation in the potential 
for and cost of improving energy efficiency, is appropriate. Government has 
therefore decided to adopt Option 4 as set out above i.e. a Flat 25% reduction 
in emissions for every new home and an Aggregate 25 per cent reduction for 
all new non-domestic buildings as the preferred approach for Part L 2010. This 
has now been re-analysed as Option 2 in this Implementation Stage IA and 
compared to the Option 1 baseline of no change.
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1.4	 A number of other important changes have been made which affect the 
assessment.

•	 The reduction in energy consumption and associated emissions reductions 
resulting from increased energy efficiency in buildings has been estimated using 
the Standard Assessment Procedure (SAP) model for domestic buildings and 
the Simplified Building Energy Model (SBEM) for non-domestic buildings. For 
the purposes of this IA, modelling has been based upon consultation versions of 
both models (cSAP and cSBEM) updated to reflect the 2010 amendment.

•	 Revised specifications for the main building fabric and service elements have 
been estimated and used in modelling the target 25 per cent reduction in CO2 
emissions

•	 Revised assumptions about the values to be attributed to energy savings and 
Carbon Dioxide (CO2) reductions resulting from the implementation of the 
policy have been used. These values, which are higher than were used in the 
Consultation IA, are taken from revised government guidance issued in 2009 
and are consistent with the assumptions used in the Consultation on Zero 
Carbon Homes published in July 2009 and Zero Carbon Non-domestic buildings 
published in November 2009.1

1	 A further revision to this guidance was published in January 2010, but it was not possible in the time available to update this IA to 
incorporate these latest changes. This also maintains consistency with the Consultation IA. 
http://www.decc.gov.uk/en/content/cms/statistics/analysts_group/analysts_group.aspx
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Section 2

Background

2.1	 In July 2007, the Government’s Building a Greener Future: policy statement2 
announced that all new homes should emit zero net carbon from 2016 with a 
progressive tightening of Part L of the Building Regulations in 2010 and 2013. 
Similar ambitions for new buildings that are not dwellings were made in the 
Budget Report 20083. The ambition for these buildings was to set net zero 
carbon standards from 2018 for new public sector buildings and from 2019 
for other new non-domestic buildings. In addition to this, the Government is 
seeking to improve the energy efficiency standards that apply when building 
works are carried out on existing buildings. Consideration was also being 
given to changes to Part F of the Building Regulations dealing with ventilation 
to ensure that health standards are not undermined by the proposed Part L 
changes i.e. potential increase in air tightness of buildings.

2	 www.communities.gov.uk/documents/planningandbuilding/doc/Buildingagreenerfuture.doc
3	 www.hm-treasury.gov.uk/bud_bud08_repindex.htm
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Section 3

Policy options considered

3.1	 The June 2009 Consultation considered options for setting Part L standards 
for 2010 such that new housing developed to that standard would have 
CO2 emissions resulting from the energy use covered by the Regulations 
that are 25 per cent lower than equivalent buildings developed to the 2006 
Regulations.4 For non-domestic buildings a 25 per cent reduction in emissions 
for 2010 against the base line of the 2006 Regulations was considered as the 
central target with additional analysis of 20 per cent and 30 per cent targets. 
These targets are a step on the way to reaching the objective of zero carbon 
new domestic buildings from 2016 and new non-domestic buildings from 
2019.

3.2	 The Consultation set out two ways of achieving the government’s objective 
of a further 25 per cent reduction in emissions in 2010 for domestic and 
non-domestic buildings. The first approach, as used in the past, would be 
to continue using a 2002 notional building as the baseline and to introduce 
a larger improvement factor which would be the same for each building. 
The advantages of this approach are that it would minimise changes to the 
current framework and that it would provide the greatest certainty that the 
government would achieve its 25 per cent target. This is referred to as the Flat 
25% approach.

3.3	 A disadvantage of this approach is that by requiring all buildings to achieve the 
same percentage reduction in emissions, this may not achieve the overall target 
of 25 per cent in the most cost-effective way. This is because the breakdown 
of energy use between different end uses (space heating, cooling, hot water 
heating and lighting) varies between different types of buildings, and it is 
possible to make savings more cost-effectively for some types of energy use 
than it is for others.

3.4	 Switching to a 2010 notional building for calculation of the compliance target 
would allow the overall 25 per cent target to be achieved more cost-effectively. 
The 2010 notional building would be based on a defined standard for the 
energy efficiency performance of each component of the building (i.e. roofs, 
walls, floors, windows, hot water system, lighting and so on). The specification 
would be developed such that, when applied across all new build, it would be 

4	 Regulated energy covers energy used for space heating and cooling, hot water and fixed lighting. It does not cover energy used in 
household appliances or in commercial or industrial processes.
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expected to give the required 25 per cent reduction in emissions on aggregate 
(although not necessarily for each individual building). The decision about 
which components of the building should be tightened most in developing 
this specification would broadly be based on the relative cost-effectiveness 
of different measures for reducing CO2 emissions. This is referred to as the 
Aggregate 25 per cent approach.

3.5	 Regardless of which method is used to calculate the compliance target for a 
building, developers would be free to choose their own solutions to ensure 
that the building complied with this target.5 In other words, under the 
Aggregate 25 per cent approach developers would not be required to follow 
the specifications for each component contained in the Aggregate 25 per cent, 
provided that their alternative approach yielded the same reduction in CO2 
emissions. However, those following the Aggregate 25 per cent specifications 
would be assured that their building would meet the required standard.

3.6	 Under the Aggregate 25 per cent approach, it is likely that some building types 
would be required to achieve a larger reduction than 25 per cent, whereas 
other building types would be required to achieve less. This is because the 
importance of different components varies between buildings (e.g. large 
offices require air conditioning that is not required in warehouses), and hence 
applying the same specifications for each component in both buildings would 
yield different percentage CO2 reductions.

3.7	 The Government’s preferred approach at consultation stage, to adopt the Flat 
25 per cent approach for domestic buildings and the Aggregate 25 per cent 
approach for non-domestic buildings, was broadly supported by the majority 
of consultation responses. In light of this, the Government has decided to 
adopt this approach for Part L 2010 and this Implementation Stage IA sets out 
the costs and benefits for this selected option. This is compared with the ‘Do 
Nothing’ option of making no change to the 2006 Regulations.

3.8	 In summary, the options for Part L that have been considered in the modelling 
for this IA are:

•	 Option 1: Do nothing. The 2006 Regulations are used as the reference case 
against which the other options are compared.

•	 Option 2: 25 per cent reduction for each individual domestic building (Flat 
25%) and 25 per cent reduction in aggregate for non-domestic buildings 
(Aggregate 25%).

5	 This is subject to meeting the other four criteria required for compliance with Part L of the building regulations, namely limits on 
design flexibility, limiting the effects of solar gains in summer, quality of construction and commissioning, and providing operating 
and maintenance information.
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3.9	 We have also included estimates of the costs and benefits from the 
introduction of improvements in energy efficiency standards when building 
work is taking place in existing buildings.

3.10	 The option of using a voluntary code has been considered and rejected as in 
the absence of a mandatory requirement it is unlikely that the industry would 
take sufficient action to meet the Government’s policy objectives.

3.11	 In considering the impact of these options we also take into account 
emissions reductions from buildings which are expected to occur as a result 
of other policy initiatives which have already been agreed. These include 
reductions resulting from policies such as the Code for Sustainable Homes, the 
development of Energy Performance Certificates (EPCs), the Carbon Emissions 
Reduction Target (CERT) and the Carbon Reduction Commitment. As a result 
of these policies there would be CO2 reduction in some buildings built after 
2010 even in the absence of the changes to Part L of the Regulations proposed 
for 2010. The impact of these other policies is considered in more detail in the 
section on cost benefit analysis.

3.12	 The introduction of improved energy efficiency standards in Part L is likely to 
result in a greater tendency for more airtight buildings. It is therefore necessary 
to change Part F at the same time to ensure adequate means of ventilation is 
provided. The policy options that have been considered for Part F reflect this 
interdependence:

•	 Option 1: Do nothing.

•	 Option 2: Amend Part F such that adequate ventilation levels are maintained 
given the amendments to Part L.

Structure of the Impact Assessment

3.13	 The IA sets out:

•	 The key assumptions that have been made in order to arrive at an estimate of 
costs and benefits including the building specifications which should meet the 
Flat 25 per cent target for domestic buildings and the Aggregate 25 per cent 
target for non-domestic.

•	 Assessment of total costs and benefits for each policy option, the associated 
levels of CO2 reductions and the cost effectiveness of each policy in reducing 
CO2 emissions. This distinguishes between the immediate financial costs and 
benefits and the wider carbon and related impacts.
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•	 The expected impact of the policy options on different groups within the 
economy distinguishing, in particular, between building developers and 
owners/occupiers.

•	 The specific assessments of the effect on areas of government policy which 
form part of a full Impact Assessment.

•	 More detailed material is provided in appendices.
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Section 4

Methodology and key assumptions

4.1	 For the Flat 25 per cent policy for new domestic buildings, specifications 
were identified using SAP that would result in a 25 per cent reduction in CO2 
emissions for each dwelling type.

4.2	 The Aggregate 25 per cent specifications for new non-domestic buildings were 
developed using data on the energy savings and incremental costs associated 
with tightening standards for different parts of the building envelope (roofs, 
walls, etc.) and for different building services (heating, lighting and cooling). 
For each component of the building in turn, these data were used to calculate 
how the marginal abatement cost of reducing emissions changed as the 
energy efficiency of the component was tightened (e.g. as extra insulation 
was added to roofs or walls). Specifications were then chosen for which the 
marginal abatement cost was equal across all components and which yielded 
the required 25 per cent reduction in emissions on aggregate when applied to 
the projected mix of new buildings.

4.3	 The costs and benefits of the preferred policy options were compared through 
estimation of the resulting building costs, energy savings, CO2 reductions 
and value of avoided renewables6 all measured as incremental changes 
compared to the 2006 baseline or ‘Do Nothing’ option. The application of this 
approach to domestic and non-domestic buildings is described in more detail 
in the following sections. This brings together three work streams – building 
specification and associated energy modelling carried out by AECOM, costing 
of building options carried out by Davis Langdon (cross checked where possible 
against cost information provided by industry) and the specification and cost-
benefit model development, appraisal and reporting carried out by Europe 
Economics.

6	 Policies which reduce final energy consumption reduce the amount of renewables which the UK has to build to meet its 2020 target 
under the EU Renewables Directive.
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Section 5

Domestic buildings

Flat 25 per cent improvement

5.1	 Energy performance assumptions for building components were developed 
for a reference building (broadly representing a 2002 compliant building) and 
for three levels of improved energy performance which could be achieved for 
each of the building components by use of more energy efficient materials and 
service equipment. These improvement levels provide the basis for estimating 
the energy savings and emissions reductions that might be achieved and for 
assessing the incremental costs of the improvements relative to the reference 
case. The assumptions for domestic buildings are set out in Table 1.7 Levels A 
to C in the table show increasing energy efficiency standards for each building 
component. The columns are not intended to represent whole building 
specifications. Specific building specifications are derived in the following 
sections.

5.2	 Research shows that where party walls between connected buildings 
are untreated, considerable heat can escape through them.8 The Part L 
consultation proposed an adjustment to the baseline notional building to take 
account of the average heat loss from typical party wall construction methods. 
However, responses to the consultation raised concerns that this would be 
less demanding in terms of external fabric and not reach the reduced level of 
emissions implied by the zero carbon policy when it was set out. In response to 
this feedback, the Part L 2010 changes now require the party wall heat loss to 
be tackled before starting to count the 25 per cent improvements. Credits for 
100% low energy lighting and only counting secondary heating when actually 
installed, as proposed in the consultation are however included within the 25 
per cent improvement.

7	 The modelling also allowed for the introduction of ground source heat pumps and other LZC options but these were not selected in 
the preferred building specifications and are not shown in Table 1.

8	 http://www.leedsmet.ac.uk/as/cebe/projects/stamford/index.htm
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Table 1: Elemental performance assumptions – domestic buildings

  Reference Level A Level B Level C

Roof (U-value) 0.25 0.18 0.15 0.10

Walls (U-value) 0.35 0.30 0.20 0.15

Party Walls (U-value) 0.309 0.00 .. ..

Floors (U-value) 0.25 0.20 0.15 0.10

Windows and doors (U-value) 2.20 1.50 1.10 0.70

Lighting (type of bulb/fitting) GLS CFLs .. ..

MEV (specific fan power) 0.80 0.60 0.40 0.30

MVHR (specific fan power) 2.00 1.50 1.00 0.60

MVHR (heat recovery efficiency) 66% 75% 85% 90%

Natural ventilation Part F .. .. ..

Gas boilers (seasonal efficiency) 86% 90% .. ..

Electric heat emitters seasonal 
efficiency)

100% .. .. ..

Air Permeability (m3/h.m2) 10 7 4 1

Thermal Bridging (y) 0.08 0.08 0.04 0.02

Hot water cylinder insulation (mm) 35 50 75 100

Source: AECOM

Dwelling specifications

5.3	 As energy and cost data is supplied on a per m2 or per installation basis, it 
was necessary to make assumptions regarding the areas of thermal elements 
and the number of fixed building services per dwelling. These were based on 
industry estimates.

Cost data

5.4	 On the basis of the component specifications above, together with a detailed 
description of construction method for each specification, cost data were 
collected by Davis Langdon from industry sources. Cost data for building 
fabric were provided on a £/m2 basis whilst data for fixed building services 
were generally provided on a £/installation basis. This approach allowed 
simple calculation of the cost per dwelling by multiplying the input cost by the 
relevant area or quantity assumption. Details on the development of the cost 
assumptions are set out in Appendix 2.

9	 In this IA we have used our best estimate of the average U-value of unfilled party walls across all types of dwelling and construction 
form. Although a U-value of 0.5 is representative of an unfilled party wall with no effective edge sealing, this will not be true in every 
case. For example, many flats may have fire stops at each floor level and this would tend to reduce the U value in those cases. Given 
our current state of knowledge 0.3 represents our best estimate of the stock average.
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Energy data

5.5	 Component level energy usage data were developed for the reference 
case and for each of the component improvement levels shown in Table 1. 
Separate component level data were provided for a three-bedroom gas heated 
semi-detached house and an electric resistance heated two-bedroom flat. 
These dwellings were modelled using cSAP. The component level data was 
subsequently used to model gas-heated detached, semi-detached and terraced 
houses, as well as electrically-heated flats.

Asset lives

5.6	 Assumptions were made about the approximate asset life of each of the 
fabric and building services components. The longest assumed asset life is 60 
years. For assets with shorter life (such as lighting and heating and ventilation 
equipment) the costs of replacement to 2010 standards have been included in 
order to maintain comparability of costs and benefits over the full 60 year life. 
Replacement to the 2010 standard is a requirement of this policy development 
and it is appropriate that the associated incremental costs and benefits 
should be included in this IA. The policy is assumed to apply to all building 
developments over a 10 year period from introduction. The estimated energy 
savings and incremental costs associated with tightening the Regulations are 
accumulated and discounted over the 60 year life of each building developed 
during the policy period.

Low and zero carbon (LZC) options

5.7	 The model considered the possibility that it may be cheaper to reduce 
emissions by introducing LZC technologies than by further tightening fabric 
and/or building services standards. The specifications of LZCs, together with 
their cost and energy savings and asset lives were taken from the Definition 
of Zero Carbon Homes Impact Assessment.10 This approach was employed 
to achieve consistency across the various CLG energy efficiency Impact 
Assessments and to avoid unnecessary duplication of existing work.

Emissions factors

5.8	 One important benefit achieved through energy efficiency measures is a 
reduction in carbon dioxide emissions. SAP and SBEM modelling provided 
energy savings data in kWh and the conversion of these savings into carbon 
dioxide is simply a matter of multiplying the energy saving by an emissions 
factor for each energy source.

10	 “Definition of Zero Carbon Homes: Impact Assessment”, CLG, December 2008, available at www.communities.gov.uk/publications/
planningandbuilding/zerocarbondefinitionia
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5.9	 cSAP and cSBEM incorporate emissions factors estimated by Building Research 
Establishment based on the expected fuel mix in electricity generation in the 
immediate future. These have been used in determining building specifications 
for the Flat 25% and Aggregate 25% options.11 This was to ensure consistency 
between the sections of modelling conducted by Europe Economics and the 
sections conducted by AECOM.

5.10	 In using these building specifications to carry out the cost-benefit analysis, 
which takes into account emissions over a 60 year building life, a separate set 
of emissions factors based on longer term expectations of electricity generation 
displaced by energy saving was used in order to ensure consistency with other 
Government IAs.

Valuation of savings

5.11	 The valuation of savings in the Consultation IA was based on the guidance on 
greenhouse gas policy evaluation and appraisal in government departments 
published by DECC in December 2008 (the IAG guidance).12 This guidance 
provided a common platform for evaluations and appraisals of greenhouse gas 
policies and proposals across Government. We have continued to use the 2008 
guidance as the basis for this implementation stage IA but have incorporated 
revised values for energy and CO2 emissions published during 2009.13 These 
are consistent with the values used in the IAs for both zero carbon homes and 
zero carbon non-domestic buildings.

5.12	 Emissions reductions from reduced gas consumption and reduced electricity 
consumption are valued separately and are calculated on the basis of emission 
factors published in the 2008 guidance. Later guidance published in 2010 
sets out lower emission factors after 2030 but it has not been possible to 
incorporate these into the modelling in the final stage of the work.14 As a 
result emissions reductions in later years may be overstated.

5.13	 The 2009 guidance provided revised values for reduced emissions from use 
of natural gas which are consistent both with short term and long term 
targets. These are higher than the values based on the shadow price of carbon 
published in 2008 and start at £50/tonne CO2 in 2008. For electricity emissions 
reductions continue to be valued at the price of EU Emission Trading Scheme 
(EU ETS) allowances but these estimated values have also been increased 
starting at £21/tonne CO2 in 2008. The rational for this approach, which 

11	 The Flat 25 per cent compliance target for new dwellings is adjusted to account for the change in CO2 emission factors so that 
the baseline represents the same level of energy efficiency by multiplying by the ratio of the 2005 and 2010 emission factors. No 
adjustment is made to the fuel factors set out in ADL1A 2006 in response to the change in CO2 emission factors. 

12	 Greenhouse Gas Policy Evaluation and Appraisal in Government Departments. DECC 2008. 
www.defra.gov.uk/environment/climatechange/uk/ukccp/pdf/greengas-policyevaluation.pdf

13	 www.communities.gov.uk/documents/planningandbuilding/pdf/1284609.pdf
14	 www.decc.gov.uk/en/content/cms/statistics/analysts_group/analysts_group.aspx 
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avoids the double counting of CO2 savings which have already been taken into 
account in the evaluation of the EU ETS, is set out in more detail in the IAG 
Guidance. In addition a benefit of £1.13/MWh is placed on reduced damage 
costs associated with marginal electricity generation. This is based on the 
assumption that the marginal plant is a CCGT generator.

5.14	 Reductions in energy consumption are valued using the variable element of the 
price of gas and electricity (excluding any carbon value) as set out in the IAG 
guidance. The 2009 updated values have been used which are between 25 per 
cent and 50 per cent higher than the values used in the Consultation IA.

5.15	 The IAG guidance also contains provision for attributing an additional value 
to reductions in energy consumption which reduces the level of delivered 
renewable energy the UK is required to achieve. In line with the guidance, a 
value of £18/MWh is attributed to the avoided costs of renewables for energy 
saved in 2020. This reflects the high marginal cost of delivering additional 
renewable energy. Given the uncertainty associated with this value the 
final costs and benefits are shown with and without the value of avoided 
renewables.

Build mix

5.16	 Both total costs and benefits are dependent on assumptions concerning 
the number of new dwellings that will be built each year. For the basis of 
calculating total cost and benefit figures for this assessment, a constant build 
rate of 150,000 dwellings per year has been assumed to take place over a 10 
year period. Given uncertainty about future build rates sensitivity tests have 
been carried out on build rates of 100,000 and 200,000 dwellings per year.

5.17	 To split this total figure between different types of dwellings, we applied the 
proportions used in a report produced for CLG, which fed into the later Zero 
Carbon Homes IA.15 The assumed build mix is shown in Table 2.

Table 2: New build mix – domestic housing

Detached House Semi-detached house Mid-terrace house Flat

25% 18% 25% 32%

Source: CLG

5.18	 For this policy option, specifications were identified using SAP that would result 
in a 25 per cent reduction in CO2 emissions for each dwelling type. These are 
set out in Table 3.

15	 “Research to Assess the Costs and Benefits of the Government’s Proposals to Reduce the Carbon Footprint of New Housing 
Development”, CLG, 2008, available at: www.communities.gov.uk/publications/planningandbuilding/housingcarbonfootprint
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Table 3: Domestic building specifications – Flat 25% option

  Detached
Semi 

detached Mid terrace Electric flat

Roof (U-value) 0.18 0.18 0.19 0.16

Walls (U-value) 0.23 0.24 0.23 0.18

Party walls (U-value) N/A 0.00 0.00 0.00

Floor (U-value) 0.21 0.21 0.21 0.19

Windows and doors 
(U-value)

1.7 1.7 1.6 1.3

Gas boilers (seasonal 
efficiency)

90% 90% 90% N/A

Electric heat emitters 
(seasonal efficiency)

N/A N/A N/A 100%

Secondary heating None None None N/A

Air permeability (m3/hm-2) 5 5 5 5

Thermal bridging (y) 0.04 0.04 0.04 0.04

Hot water cylinder 
insulation (mm) 

100 100 100 100

Ventilation system Natural Natural Natural Natural

Lighting – CFLs 100% 100% 100% 100%

Source: AECOM
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Section 6

Non-domestic buildings

Aggregate 25 per cent improvement

6.1	 Because of the high degree of variance in building types in the non-domestic 
sector a larger number of building types were considered:

•	 shallow plan office

•	 deep plan office

•	 warehouse

•	 hotel

•	 school

•	 retail unit

•	 out-of-town supermarket.

6.2	 Based on the elemental performance assumptions, two sets of specifications 
were developed for the aggregate approach: one outlining the specification 
for “roof-lit” buildings (e.g. warehouses and supermarkets) and another for 
“side-lit” buildings (e.g. offices, hotels, schools and retail units). As most non-
domestic buildings are gas-heated, a separate specification for electric heated 
buildings was not developed. On an aggregate basis, the new build mix would 
emit 25 per cent less CO2, but each individual building may not necessarily 
yield a 25 per cent reduction in isolation.

Specifications

6.3	 Component specifications were created for a “reference” building broadly 
representing a 2002 compliant building, and for three levels of improvements 
in building performance. These specifications, set out in Table 4, formed the 
basis of the component level analysis.
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Table 4: Elemental performance assumptions – non-domestic buildings

Reference Level A Level B Level C

Roofs (U-value) 0.25 0.20 0.15 0.10

Walls (U-value) 0.35 0.25 0.20 0.15

Floors (U-value) 0.25 0.20 0.15 0.10

Windows, doors and 
rooflights (U-value) 2.20 1.50 1.10 0.70

Lighting (lm/W) 45 50 65 –

Multiburner radiant system 
(thermal/radiant efficiency) 80% 82%/52.5% 86%/65% –

Central mechanical 
ventilation (SFP) 2.50 1.80 – –

Gas boiler (seasonal 
efficiency) 84% 86% 88% 91%

Air cooled chiller (SEER) 2.25 2.70 3.50 4.50

DX Cooling (SEER) 2.50 3.00 3.50 –

Source: AECOM

Building specifications

6.4	 As the cost data were provided on a per m2 of fabric and a per service 
installation basis and the energy data were provided on a per m2 of floor area 
basis, it was necessary to make assumptions regarding the areas of thermal 
elements and the number of fixed building services per building, in order 
to compare the two. These were based on the size of the building types in 
question, the heating loads, cooling loads and number of light fittings in each 
of the building types used in the energy modelling.

Cost data

6.5	 Cost data for the reference specifications and incremental capital and 
maintenance costs were provided for each of the components listed above, 
based on the three different levels of improvement. The fabric data were 
provided on a “£ per m2 of element” basis. The services data were generally 
on a “£ per fitting” basis and converted to a “£ per unit” basis (e.g. £/kW) 
where appropriate based on the size of the fitting costed. The data from Davis 
Langdon were obtained by speaking directly to people in the construction 
industry. Details on the cost assumptions are set out in Appendix 2.
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Energy data

6.6	 Energy data for these building types were derived using the 2010 version 
of SBEM. The SBEM energy modelling provided estimates of the gas and 
electricity use of each building type based on varying the specification of 
an individual component, while keeping the specifications of the other 
components constant. For each component, a range of specifications were 
modelled. Incremental gas and electricity savings were then calculated from 
this analysis. Energy data for each of the buildings for the “reference” case 
and for 2006 compliant buildings were developed to provide the baseline for 
comparison.

Asset lives

6.7	 Assumptions were made about the approximate asset life of each of the 
fabric and building services components. The longest assumed asset life is 60 
years. For assets with shorter life (such as lighting and heating and ventilation 
equipment) the costs of replacement to 2010 standards has, as with domestic 
buildings, been included in order to maintain comparability of costs and 
benefits over the full 60 year life. The energy savings and incremental costs 
associated with tightening the Regulations are summed and discounted over 
60 years.

Renewable technologies

6.8	 The model considered the possibility that it may be cheaper to reduce 
emissions by introducing LZC technologies than by further tightening fabric 
and/or building services standards. The specifications of relevant LZCs, together 
with their cost and energy savings and asset lives were derived from industry 
sources.

Valuation of savings

6.9	 As described above for domestic buildings, the IAG guidance has been 
followed in valuing the savings from reduced energy consumption and 
associated emissions.

Build mix

6.10	 An indicative growth rate of 8.6 million m2 of new non-domestic buildings per 
annum over the 10 year policy period has been assumed. This has been broken 
down between building types as shown in Table 5. These data were used to 
calculate weights for each of the building types within the total and applied 
to the costs and benefits which were calculated for each component in each 
building type (see later section). The costs and benefits are weighted by the 
amount of new build for each building type in order to avoid giving undue 
importance to a particular building type.
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Table 5: New build rates – split by non-domestic building type

Per cent

Shallow plan (heated) 1

Shallow plan (Air conditioned) 1

Deep plan (Air conditioned) 40

Warehouse 33

Hotel 6

School 4

Retail 12

Supermarket 2

Source: BRE

Initial component level analysis

6.11	 Using the data described above, the following were calculated for each 
building type:

•	 the value of lifetime gas and electricity savings relative to the baseline (£/unit, 
e.g. m2 of wall) valued at the variable element of the gas and electricity price

•	 the value of lifetime carbon savings (£/unit) valued at the shadow price of 
carbon for gas and at the EU ETS allowance price for electricity

•	 the additional maintenance and capital costs.

6.12	 All values were discounted over 60 years using the Government’s discount rate 
of 3.5 per cent for the first 30 years and 3 per cent thereafter.

6.13	 Taking the output of these calculations, considering each component in 
isolation, we determined the elemental specification that yielded the greatest 
net benefit. It was necessary to interpolate between the data points for the 
reference case and the improvement level specifications, as the specifications 
for each component achieving the highest net benefit need not necessarily be 
one of these.

Weighted component level analysis

6.14	 Weights were calculated for the two specifications for each component based 
on the build mix. These weights were then applied to the relevant building 
types to generate a weighted average of the costs and benefits for each 
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component, calculated in the initial component level analysis described above. 
This analysis provided the most cost-effective choice for each component 
within each specification. The optimal specifications were then calculated by 
equalising marginal abatement costs across all components subject to the 
constraint that the elemental specifications for fabric measures would be the 
same for both “roof-lit” and “side-lit” buildings. We also took account of 
industry views that it was unrealistic to push certain fabric measures to the 
highest achievable levels shown in Table 4. The calculation of the specifications 
is described further in Appendix 1.

6.15	 Energy usage data for each of the building types as a whole were calculated 
using the relevant specification in SBEM. This additional stage was required 
to take into account interaction effects between components, which could 
have a significant impact on total energy savings. These effects could not be 
accounted for in the component level analysis and hence it was necessary to 
model energy savings at the building level. These energy savings data were 
used to calculate whether or not the 25 per cent CO2 reduction target would 
be achieved using the optimal specifications.

6.16	 The two non-domestic specifications estimated in this way are set out in 
Table 6 below.

Table 6: Specifications for aggregate 25% approach – non-domestic building

“Roof–lit” “Side–lit” 

Roofs (U-value) 0.18 0.18

Walls (U-value) 0.26 0.26

Floors (U-value) 0.22 0.22

Windows, doors and rooflights (U-value) 1.8 1.8

Air permeability 5 5

Lighting (lm/W)* 55 55

Multiburner radiant system (thermal/radiant efficiency) 86%/65% –

Central mechanical ventilation (SFP) 1.8 1.8

Fan coil units (SFP) – 0.5

Gas boilers (seasonal efficiency) 90% 88%

Cooling (SEER)** 4.5 4.5

DX Cooling (SEER) – 3.5

Source: Europe Economics modelling

Thermal bridging (Psi value): roof-wall – 0.12; wall-ground floor – 0.28; wall-wall (corner) – 0.09; wall-floor (not ground 
floor) – 0.18; lintel above window or door – 0.53; sill below window – 0.21; jamb at window or door – 0.2

* Dimmable daylight lighting control is assumed in the following building types: Office (shallow and deep plan), 
warehouse (with rooflights), school, retail unit, and supermarket

** The energy benefits for cooling are based on SEERs, whereas the costs are based on EERs



30  |  Implementation Stage Impact Assessment of Revisions to Parts F and L of the Building Regulations from 2010

6.17	 Some of the building services are pushed harder than the fabric measures 
because there are larger electricity savings that can be achieved cost effectively. 
The option of using LZCs was included in the modelling but these were not 
cheaper than the energy efficiency measures.

6.18	 Daylight control was assumed in certain building types because this increased 
the level of savings. The modelling for the consultation stage impact 
assessment showed that in the absence of daylight control, a 25 per cent 
reduction in annual emissions could not be met without the use of high 
cost LZCs.

6.19	 Under the Aggregate 25 per cent option different building types would 
contribute different amounts of CO2 reductions in order to meet the overall 
25 per cent annual reduction. The level of emissions reduction expected from 
each building type is dependent on the cost of achieving those reductions. 
If the cost of achieving further reductions is high, as it is for hotels and retail 
units, then reduction of less than the average level of 25 per cent would be 
required. This is offset by higher percentage reductions from other building 
types such as warehouses and shallow plan offices, where the costs of 
achieving the additional savings are lower. Based on the specifications above, 
each building type would need to achieve the percentage reductions in CO2 
emissions shown in Table 7.

Table 7: Percentage CO2 reductions by non-domestic building type

Shallow 
plan 

(heated)

Shallow 
plan 

(Aircon)

Deep 
plan 

(Aircon) Warehouse Hotel School Retail Supermarket

22% 40% 26% 34% 16% 27% 21% 26%

Source: Europe Economics modelling

6.20	 The target reductions above are based on a combination of the build mix and 
the energy intensity of the buildings modelled. Based on the build mix alone, 
the percentages above would yield an overall improvement greater than 25 
per cent; however, when the energy intensity of these buildings is taken into 
account the overall improvement is 25 per cent. In particular, the higher than 
average energy intensity of the retail unit (and to a lesser extent the hotel) 
counters the much higher build rate for the warehouse, as the warehouse has 
a much lower energy intensity.
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6.21	 The targets for individual building types have changed since the consultation. 
This results from changes to the SBEM modelling and revised assumptions, 
(following industry comment), in fabric and services efficiency levels as set out 
in Table 6. In particular, the target for supermarkets has increased considerably 
from 11 per cent shown in the Consultation IA to 26 per cent. This is 
because the way the supermarket has been modelled in SBEM has changed. 
It was thought that a chilled sales retail area would be more applicable to a 
supermarket than a general sales retail area. The result is higher small power 
gains and larger internal gains; less heating is required and there is a shift 
towards cooling. With the higher level of efficiency for air cooled chillers 
assumed, the supermarket is now able to achieve much greater reductions 
than was previously considered possible.
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Section 7

Cost benefit analysis

Domestic buildings

Impact of existing policies

7.1	 The model as described operates by comparing buildings meeting the 2010 
standards with buildings meeting the 2006 standard. However that may 
overstate the impact of the policy changes. Government has introduced a 
wide range of policies directed at improving energy efficiency and reducing 
emissions. As a result it is likely that there will be some reductions in emissions 
from new and existing buildings even if there was no change in the Part L 
regulations. The modelling outlined takes this into account in respect of the 
EU Emissions Trading Scheme in that no credit is taken for CO2 reductions 
resulting from reduced use of electricity in buildings. However the possible 
impact of other policies needs to be taken into account in order to establish 
the appropriate counterfactual of what would have happened in the absence 
of the Part L policy initiative.

7.2	 For domestic buildings we have identified a number of relevant existing 
policies. For new homes the most significant of these is the commitment that 
all social housing should be built to the standard of Code level 3 in the Code 
for Sustainable Homes.16 Code level 3 energy section requires buildings to 
achieve the same 25 per cent reduction in CO2 emissions as is being proposed 
under the Part L revisions. These new buildings should therefore achieve that 
level of reduction in the absence of amendment to Part L.

7.3	 In recent years social housing has accounted for between 10 and 15 per cent 
of all new dwellings with 23,750 dwellings completed in England and Wales 
in 2007/08.17 The government has set a target of 45,000 new social homes by 
2010/11 rising to 50,000 a year in later years.18 This suggests that social homes 
built to Code level 3 standards could account for 30 per cent or more of the 
new homes that have been included in the modelling. The costs and benefits 
associated with the reduced emissions from these homes are attributable to 
other policies and should be excluded from the costs and benefits of the Part L 
revisions.

16	 The Code for Sustainable Homes. Setting the standard for sustainability in new homes. CLG 2008. 
www.communities.gov.uk/documents/planningandbuilding/pdf/codesustainhomesstandard.pdf

17	 www.communities.gov.uk/documents/housing/xls/323495.xls
18	 Homes for the future: more affordable, more sustainable. http://www.communities.gov.uk/documents/housing/pdf/439986.pdf
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7.4	 The mandatory labelling of new homes under the Code may also lead private 
sector developers to build to higher levels of energy efficiency as a marketing 
opportunity. The IA for the mandatory labelling policy estimated that 22 per 
cent of new homes would be built to higher standards as a result of the policy. 
However that policy assessment only took into account benefits which went 
beyond Part L requirements and so no adjustment is necessary in the current IA.

7.5	 Other existing policies which may result in new buildings having lower 
emissions levels than required by the current regulations include the 
requirements of local planning authorities (such as the Merton Rule) for higher 
standards to be met as a condition of planning consent. It has not been 
possible to quantify these effects and no adjustment is proposed. However this 
may result in some over-attribution of costs and benefits to the Part L changes.

7.6	 In considering the impact of Part L on existing dwellings, there are two policies 
that are of particular relevance. The requirement for Energy Performance 
Certificates, introduced in 2007, is expected to result in increased awareness 
of the options for improving energy efficiency and increased take up of these 
measures. This will be further stimulated by supplier obligations under which 
energy companies provide financial support for energy efficiency measures in 
homes. This includes support for insulation etc.

7.7	 The European Energy-using Products (EuP) Directive19 will lead to the phase 
out of tungsten filament lamps and the introduction of more efficient compact 
fluorescent lamps (CFLs). However there is little overlap as the impact of 
Building Regulations is minimal, given that many millions of lamps are sold 
each year on a replacement basis whilst approximately 150,000 new homes 
are built per annum.

7.8	 Take up of energy efficiency measures as a result of these policies will mean 
that the scope for emissions reductions from building work in existing homes 
will be reduced because some of the actions assumed in that estimate will 
already have been taken by householders. It is difficult to assess the scale of 
this effect but given the high profile attached to both the EPC and supplier 
obligation policies we suggest that up to 50 per cent of the costs and benefits 
and CO2 reductions (excluding boiler and window replacements) should not be 
attributed to the Part L changes.

7.9	 The assumptions on the impact of other policies are unchanged from the 
Consultation IA.

19	 http://ec.europa.eu/enterprise/policies/sustainable-business/sustainable-product-policy/ecodesign/index_en.htm
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New domestic buildings

7.10	 The total costs and benefits of the Flat 25 per cent policy options have been 
estimated using four dwelling types:

•	 four bedroom detached house

•	 three bedroom semi-detached house

•	 two bedroom terraced house

•	 two bedroom flat/block of flats.

7.11	 Of these, the analysis assumed that only flats would use electric resistance 
heating whilst all other dwelling types are heated by gas.

7.12	 The total net present value benefit/cost of moving from the 2006 to the 
2010 Regulations is calculated by subtracting the total incremental cost from 
the sum of the present values of energy savings, CO2 savings and avoided 
renewables. The total national values were calculated using the projected new 
build rates over a ten year period (2012-2021) adjusted, as described above, 
to allow for the impact of other policies implemented ahead of the Part L 
changes. Buildings were assumed to have a 60 year life with replacement of 
shorter life assets during that period. A discount rate of 3.5 per cent has been 
used for the first 30 years and 3 per cent thereafter.

7.13	 The costs and benefits for the Flat 25 per cent options are summarised in 
Table 8.

Table 8: Present value of costs and benefits – new domestic buildings £m NPV

  Flat 25% 

Energy savings 2,589 

Total incremental cost (785)

Sub-total 1,804 

Carbon savings – ETS 841 

Carbon savings – non-ETS 429 

Reduced damage costs 21 

Total Carbon and other savings 1,292 

Net benefit/cost exc. avoided renewables 3,096

Avoided renewables 22 

Net benefit/cost inc. avoided renewables 3,118 

Source: Europe Economics modelling
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7.14	 The value of energy savings presented in Table 8 is significantly greater than 
the value that was presented in the consultation phase impact assessment. This 
is partly explained by a change in DECC guidance concerning the monetary 
value of 1MWh of energy and partly because of the change in methodology 
in light of the consultation response concerning the treatment of party 
walls, such that a greater volume of energy and carbon is saved with the 
specifications presented earlier in this document. Similar arguments can be 
used to explain the increase in the value of carbon savings, whilst it should be 
noted that the total incremental cost has increased as a result of the party wall 
methodological change.

Existing dwellings

7.15	 Several possible alterations to existing buildings were considered in the 
analysis. Estimates have been prepared for the following broad categories:

•	 extensions

•	 renovations to thermal elements, replacement windows and replacement 
boilers

•	 loft and garage conversions.

7.16	 There was however concern, particularly from property owners and 
occupiers, over the costs and bureaucracy of removing the exemption for all 
conservatories from Part L and the Government has decided against including 
this in the 2010 changes.

7.17	 Details on the main assumptions that have been used in arriving at these 
estimates are set out in Appendix 3. The estimates for renovations have been 
adjusted to allow for 50 per cent of the potential for improvement having 
already been achieved as a result of the EPC and supplier obligation policies.

7.18	 Summaries of the net present values of costs and benefits for existing buildings 
are set out in Table 9.
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7.19	 The total amount of CO2 reduction from the policy over the 70 years covered 
in the modelling is shown in Table 10.20 Savings over the period to 2020 are 
shown in Table 11. Improvements in existing buildings are expected to deliver 
greater CO2 savings than are the building regulations for new buildings. The 
majority of carbon saved from existing buildings results from a reduction in the 
usage of gas.

Table 10: Lifetime volume of CO2 reductions – domestic buildings (MtCO2)

  New buildings Existing buildings

ETS sectors 27 46

Non-ETS sectors 12 145

Overall 39 191

Source: Europe Economics modelling

Table 11: Annual CO2 reductions (MtCO2) – Domestic buildings to 2020

2012 2013 2014 2015 2016 2017 2018 2019 2020

New 
buildings 0.06 0.11 0.17 0.22 0.28 0.33 0.39 0.45 0.50

Existing 
buildings 0.55 1.03 1.65 2.20 2.75 3.30 3.84 4.39 4.94

7.20	 Two separate measures of cost effectiveness are shown in Table 12. Cost 
effectiveness provides an estimate, for each policy option, of the net social cost 
per tonne of CO2 saved. This takes into account all of the costs and benefits 
of the policy shown in Table 8 other than avoided renewables. The existence 
of the EU ETS requires that emissions in ETS sectors are treated separately to 
those in non-ETS sectors and separate cost effectiveness values have been 
prepared for each sector. A negative value (denoted by brackets) indicates that 
the policy has an overall net benefit.

Table 12: Cost effectiveness in reducing emissions – domestic buildings

  New buildings Existing buildings

ETS sectors (£/tonne CO2) (83) (196)

Non-ETS sectors (£/tonne CO2) (219) (42)

Source: Europe Economics modelling

20	 The modelling takes into account new build over a 10 year period with each building having a 60 year life. The last building included 
in the analysis therefore reaches the end of its assumed life 70 years after the start of the policy.
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7.21	 The cost effectiveness figure is negative indicating that there is a net benefit 
for both new and existing buildings. In other words, the present value of 
incremental costs is lower than the sum of the present values of energy 
savings, non-sector carbon savings and reduced marginal damage costs. 
Avoided renewables are excluded from these calculations.

Non-domestic buildings

Impact of other policies

7.22	 As described above for domestic buildings, we have considered whether there 
are other existing policies which can be expected to lead to improvements in 
energy efficiency and reduced emissions from new non-domestic buildings 
even without the proposed amendments to Part L. The main policies that 
appear to be relevant are the Carbon Reduction Commitment21 and any 
requirements imposed by local authorities as part of planning consent. We 
have not proposed any adjustments to the costs and benefits in new non-
domestic buildings to allow for other existing policies. It is likely that some 
improvements in existing buildings will take place as a result of the EPC and 
Display Energy Certificate (DEC) policies under the Energy Performance of 
Buildings Directive22 but it is difficult to identify the level of this impact and 
no adjustment has been made to the estimates for refurbishment of existing 
buildings.

7.23	 Once the optimal specifications for the Aggregate 25 per cent approach were 
calculated the costs and benefits of this policy option could be calculated at 
the national level to see whether the policy yielded a net benefit.

7.24	 The input for the cost benefit analysis was annual building-level energy 
usage levels as modelled in SBEM. These data were provided for the 2010 
specifications, 2006 compliant specifications and the “reference” case 
such that annual gas and electricity savings for each building type could be 
calculated.

7.25	 The total net benefit was calculated by subtracting the total incremental cost 
from the sum of the present values of energy savings, CO2 savings, avoided 
renewables and reduced damage costs associated with marginal electricity 
generation.

21	 www.decc.gov.uk/en/content/cms/what_we_do/lc_uk/crc/crc.aspx
22	 www.communities.gov.uk/planningandbuilding/theenvironment/energyperformance/
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7.26	 National annual CO2 savings relative to the 2006 baseline were calculated by 
scaling up the incremental saving using the new build rate projections. The 
total national savings were calculated using the projected new build rates over 
a ten year period (2012-2021). Buildings were assumed to have a 60 year life. 
A discount rate of 3.5 per cent has been used for the first 30 years and 3 per 
cent thereafter.

7.27	 The costs and benefits of the two policy options modelled in this way are 
summarised in Table 13.

Table 13: Present value of costs and benefits – new non-domestic buildings 
£m NPV

Aggregate 25%

Energy savings 3,590

Incremental cost (2,942)

Sub-total 648

Carbon savings – ETS 1,334

Carbon savings – non-ETS 126

Reduced damage costs 44

Total Carbon and other savings 1,504

Net benefit/cost exc. avoided renewables 2,152

Avoided renewables 21

Net benefit/cost inc. avoided renewables 2,173

Source: Europe Economics modelling

7.28	 The revised building specifications shown in Table 6 put more emphasis on 
higher efficiency standards in building fabric than in the Consultation IA. 
As a result the estimated incremental cost of the policy has increased. This 
is offset by the higher value now attributed to energy savings. As a result 
the Aggregate 25% policy shows a substantial net benefit; even before 
carbon benefits are taken into account with the incremental energy savings 
outweighing the incremental cost of the policy. The value attributed to CO2 
reductions has also increased significantly and taking this into account the 
policy has a net present value in the region of £2 billion.
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7.29	 The total reduction in CO2 is accumulated over the life of the buildings, i.e. 
60 years after the final year of new build considered in the ten year policy. 
This is shown in Table 14 below:

Table 14: Lifetime CO2 reductions (MtCO2) – Non-domestic buildings

Aggregate 25%

ETS sectors 56

Non-ETS sectors 4

Overall 60

Source: Europe Economics modelling

Table 15: Annual CO2 reductions (MtCO2) – Non-domestic buildings to 2020

2012 2013 2014 2015 2016 2017 2018 2019 2020

Aggregate 
25% 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Source: Europe Economics modelling

7.30	 A measure of the cost effectiveness of each policy in contributing to the 
government’s emissions reductions targets can be obtained by comparing 
the NPV cost per tonne of avoided CO2 for each option. This is broken down 
between savings in the ETS and non-ETS sectors. This is shown in Table 16. 
The negative values indicate net benefits.

Table 16: Cost effectiveness of policy overall – new non-domestic buildings

Aggregate 25%

ETS sectors (£/tCO2) (14)

Non-ETS sectors (£/tCO2) (508)

Source: Europe Economics modelling

Existing buildings

7.31	 There is little data available on the existing non-domestic stock to accurately 
estimate the overall improvement in energy efficiency that would occur as 
a result of amendments to the Building Regulations. However, based on the 
broad assumptions below, some indicative results can be ascertained.

•	 Assuming that approximately half of the emissions from the existing non-
domestic stock come from the maintenance of building internal environments, 
the CO2 emissions from the building internal environments is about 105 MtCO2 
each year.
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•	 It is assumed that the refurbishment rate for existing buildings is four per cent, 
i.e. a building is refurbished once every 25 years.

•	 Assuming that each refurbishment yields a ten per cent improvement in 
performance, there is an improvement in the overall existing non-domestic 
stock performance of about 0.4 per cent.

•	 For the purpose of estimation, it is assumed that the cost of these improvements 
will be equal to the same proportion of the net financial benefit/cost (i.e. the 
energy savings from energy efficiency improvements minus the cost) as in new 
non-domestic buildings.

7.32	 The results in Table 17 should be considered with caution. They are for 
illustrative purposes only, and indicate that there would be a large net benefit 
from improving efficiency standards in existing non-domestic buildings.

Table 17: Present value of costs and benefits – existing non-domestic buildings 
£m NPV

Energy savings 6,473

Incremental cost (5,305)

Sub-total 1,168

Carbon savings – ETS 667

Carbon savings – non-ETS 825

Reduced damage costs 6

Total Carbon and other savings 1,498

Net benefit/cost exc. avoided renewables 2,666

Avoided renewables 18

Net benefit/cost inc. avoided renewables 2,684

Source: Europe Economics modelling

7.33	 A summary of the costs and benefits for each of the categories of building set 
out above is provided in Table 18
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Table 18: Summary of present value of costs and benefits – all buildings £m NPV

£m NPV

Incremental 
building 

costs 
Energy 

Savings 

Carbon 
And Other 

Savings
Avoided 

Renewables
Total 

Benefits

Total net 
benefit/ 

(cost)

New 
Domestic

(785) 2,589 1,291 22 3,903 3,118

Existing 
Domestic

(10,554) 14,584 7,009 295 21,888 11,335

New Non-
Domestic 
Buildings

(2,942) 3,590 1,504 21 5,115 2,173

Existing 
Non-
Domestic 
Buildings 

(5,305) 6,473 1,498 18 7,989 2,684

Total (19,586) 27,245 11,302 356 38,895 19,310

Source: Europe Economics modelling
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Section 8

Part F 

8.1	 One of the effects of the continued tightening of Part L requirements is that 
developers are encouraged to construct buildings with a higher level of air 
tightness, in order to claim the associated CO2 savings towards meeting the 
compliance target. As a result consequential changes are needed in Part F 
in order to ensure that the improved levels of air tightness do not result in 
reduced indoor air quality with adverse impact on health. Because these 
changes are driven by the changes to Part L their impact has been assessed 
together with the wider appraisal of Part L

8.2	 In the non-domestic sector, the required ventilation rates set out in Approved 
Document F do not assume any air leakage in the building. Hence, these 
ventilation rates should continue to be sufficient as air permeability tightens 
and there is no additional impact to be taken into account.

8.3	 However, greater air tightness does raise possible ventilation issues in the 
domestic sector. The ventilation systems for dwellings recommended in 
Approved Document F 2006 are designed for buildings with air permeability 
equal to or leakier than about 3 or 4 m3/(h.m2) at 50 Pa. Since 2006, surveys 
have indicated that a growing but not yet significant number of new dwellings 
are being built with levels of air permeability that approach or are better 
than these levels, and this trend is likely to continue as Part L requirements 
are tightened further. There is a risk that current Part F ventilation rates could 
become inadequate for such dwellings, leading to deterioration in indoor air 
quality with potentially negative consequences for human health. The key 
health concern addressed by the ventilation provisions of Part F is the effect of 
indoor pollutants on respiratory illnesses, particularly asthma.

8.4	 CLG commissioned a study23 of 22 homes built to Part L and F 2006 to monitor 
ventilation, indoor air quality and air tightness. One key highlight of the 
research was inadequate ventilation provisions compared to Part F 2006.

•	 72 per cent of homes had trickle ventilator areas less than recommended in 
ADF 2006

•	 many had extract provisions less than recommended in ADF (89% of kitchen 
extract, 79 per cent of bathroom and 42% WC extract less than ADF 2006)

23	 www.communities.gov.uk/planningandbuilding/planningbuilding/buildingregulationsresearch/buildingdivisionresearch/



44  |  Implementation Stage Impact Assessment of Revisions to Parts F and L of the Building Regulations from 2010

•	 52 per cent of door undercuts were less than 10 mm recommended in 
ADF 2006.

8.5	 Overall, 55 per cent of dwellings had ventilation rates lower than Part F 2006. 
Indoor air quality levels were also poor in some of the dwellings. It is unclear 
what proportion of this is due to inadequate provisions due to design and 
installation and what proportion is due to the need for additional ventilation 
provisions in more airtight homes. However, analysis does suggest that even if 
the ventilation provisions were constructed to meet Part F 2006, it is likely that 
there would be inadequate ventilation for more airtight homes which provides 
justification for the increased provisions proposed for Part F 2010.

8.6	 To address this issue, the draft Approved Document F for 2010 contains 
higher purpose-provided ventilation rates for more air tight dwellings (those 
with a design air permeability of equal to or better than 5 m3/(h.m2) at 50 
Pa). In our assessment of the Flat 25 per cent emissions reduction target for 
dwellings we have assumed an air tightness value of 5. The modelling results 
for the different building types presented in this IA include allowance for 
the incremental costs associated with additional natural ventilation. These 
costs are included in the main cost benefit analysis. In addition it has been 
assumed, based on industry discussions, that there could be a 15 per cent 
increase in installation of continuous mechanical ventilation, either Mechanical 
Extract (MEV) or Mechanical Supply and Extract with Heat Recovery (MVHR) 
systems, to comply with Part F 2010, compared with the installation rate seen 
in recent years for compliance with Part F 2006. Based on industry estimates 
of the number of additional units and associated costs this could result in an 
additional annual cost to industry of around £10m.

8.7	 There is a new requirement for ventilation systems, in new and existing 
buildings, that these systems should be properly installed and commissioned in 
accordance with a procedure approved by the Secretary of State. This is implicit 
in the current Part F requirement for providing ‘adequate means of ventilation’ 
and is also a requirement under Part L for installation and commissioning to 
ensure the systems are energy efficient. The Domestic Ventilation: Installation 
and Commissioning Compliance Guide provides details of how this new 
requirement may be met for dwellings. We have assumed that there is no 
additional cost as such an installation and commissioning procedure should 
already be in place.
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8.8	 It is also a requirement that air flow rates should be measured in all new 
dwellings and that the measured flow rates be given to the building control 
body. There will be an additional cost associated with this measurement. It 
has been estimated that if these tests are carried out on all new dwellings this 
could have an annual cost of around £10m. This is based on individual test 
costs of £125 for MVHR, £90 for MEV and £60 for intermittent extraction. 
There will also be a requirement that sufficient information on the ventilation 
system be given to the owner/occupier of all new dwellings to allow it to be 
operated to provide adequate ventilation. There should not be any significant 
additional cost associated with this requirement.

8.9	 There will also be guidance on a check list of ventilation issues to be addressed 
in new buildings but this will not be a statutory requirement.

8.10	 Because the changes to Part F are designed to maintain the health benefits 
associated with ventilation that were established for Part F 2006, there are no 
additional benefits to be taken into account. The changes are consequential 
on the changes required under Part L 2010. As noted above the net benefit of 
the Part L proposals for new dwellings is substantial and well in excess of the 
additional Part F costs identified here.

8.11	 At the Consultation stage it was proposed that there should be a requirement 
for continuous domestic ventilation systems to be acoustically type-tested in a 
laboratory. This was to ensure that systems were quiet to minimise disturbance 
to the occupier who might otherwise reduce the air flow rate or turn the 
ventilation system off. In an ‘air tight’ house, this could lead to indoor air 
quality problems. In the time available, it has not been possible to develop a 
robust test and calculation method to convert the type test value into room 
noise levels for the Part F 2010 changes so this is not costed. Commentary as 
to what good indoor ambient noise levels in habitable rooms should look like is 
included in the Approved Document.

8.12	 Approved Document F 2006 says that where original windows in dwellings 
are fitted with trickle ventilators, replacement windows should have trickle 
ventilators (or an equivalent means of ventilation). However where the original 
windows are not fitted with trickle ventilators it would be good practice only 
to fit trickle ventilators. The Consultation set out the option of requiring the 
use of trickle ventilators for all replacement windows in dwellings subject 
to ongoing cost benefit analysis supporting such a change. Although many 
consultees support the proposals, they also suggest that the costs in the IA 
were too low.
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8.13	 The now complete cost-benefit analysis24 indicates that the total cost of such 
installation could be £61m. The benefit measured in terms of Quality Adjusted 
Life Years (QALYs) attributable to the policy was estimated at just over 600 
QALYs. This gave a cost per QALY of around £100,000 and can be compared 
with the guideline used by the National Institute for Clinical Excellence (NICE) 
that health treatments costing no more than £30,000 per QALY as being 
effective. In the light of this research and consultation response it has been 
decided that there is not sufficient evidence to justify a change to the current 
provisions.

24	 www.communities.gov.uk/planningandbuilding/planningbuilding/buildingregulationsresearch/buildingdivisionresearch/
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Section 9

Compliance and enforcement issues

Existing compliance issues

9.1	 Apart from the results of air pressure tests, which suggest new homes have 
become more air tight over time, there is limited evidence available on the 
extent of compliance with Part L of the Building Regulations. However, there is 
perception that there are problems relating to compliance with this part of the 
Building Regulations. In some cases, this may relate to wilful non-compliance 
(e.g. the use of lower specification products than specified in SAP or SBEM 
calculations). However, a wider problem relates to buildings performing more 
poorly than they should, even when the developer has sought to comply with 
the requirements of Part L. This may be due to errors in the way in which 
the energy performance of buildings is modelled,25 or it may be due to poor 
construction and commissioning.

9.2	 Some limited evidence relating to the gap between theoretical and realised 
energy performance comes from the Stamford Brook project, which looked at 
the energy performance of a new housing development.26 In this instance, the 
development benefited from substantial input from the research team aimed 
at achieving a good performance, yet even so emissions were significantly 
higher than their modelled level. Some of this was due to heat loss through 
party walls due to thermal bypass effects not captured in the SAP modelling, 
but even excluding this effect emissions were around 10 per cent higher than 
modelled due to underperformance of fabric and building services.

9.3	 Overall the limited evidence available suggests that for buildings being 
constructed to the 2006 regulations, emissions may be in the region of 15 per 
cent higher than the regulatory performance level.

25	 For instance, in the past a U value of zero has been assumed for party walls in SAP modelling, whereas in fact there may be significant 
heat loss through such walls as a result of thermal bypass effects.

26	 http://www.leedsmet.ac.uk/as/cebe/projects/stamford/index.htm
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Proposed measures to improve compliance

9.4	 The policy proposals include a number of measures aimed at improving 
compliance with Part L of the Building Regulations and closing the 
performance gap described above. These are as follows:

•	 An Accredited Construction Details (ACD) scheme aimed at ensuring that 
developers only claim enhanced benefits in their SAP modelling from using 
accredited construction details where these details have actually been used. The 
proposed scheme(s) would require developers to register their use of accredited 
details in order to receive a unique reference number which they could input 
into SAP. The operators of the scheme would validate the thermal performance 
of construction joint details and carry out random spot checks on a sample of 
developments to ensure that the accredited details were being used in practice.

•	 An improved procedure for allowing Building Control Bodies (BCBs) to check 
that the energy performance of new buildings. This would involve developers 
providing BCBs with a design-stage submission containing not just the SAP/
SBEM calculation but also the component specifications which the developer 
is going to use to deliver this result. The submission would also place greater 
emphasis on a list of key features generated by SAP showing the aspects of the 
building design which are most important, thus assisting BCBs in prioritising 
what to check when onsite. This design-stage submission would be in addition 
to the existing SAP/SBEM submission required later in the process.

•	 A doubling of the size of the sample on which developers must undertake air 
pressure testing.

9.5	 No change is proposed to the existing sanctions provided for in the Building 
Act in the event that non-compliance is identified.

9.6	 The impact of the above measures is difficult to predict however it is estimated 
that the level of underperformance could be reduced to around 10 per cent on 
average. These actions should therefore deliver additional reductions in CO2. 
However, given the uncertainty about the scale of improvement that might be 
achieved, these additional reductions have not been taken into account in the 
main analysis.27

27	 If a 2006 compliant building has a designed level of emissions of 100 units but in practice produces 115 units (15 per cent more than 
designed) and if a 2010 compliant building has a designed emissions level of 75 units but in practice produces 82.5 units (10 per cent 
more than designed) then the designed level reduction of emissions between 2006 and 2010 would be 25 per cent but the achieved 
reduction would be nearly 29 per cent. The additional reduction is attributable to improved compliance.
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Section 10

Sectors and groups affected by 
the policy

Property developers and landowners

10.1	 Property developers will be directly affected by the policy, since the legal 
obligation to comply with the new policy would lie with them.

10.2	 The policy will increase the costs of constructing new buildings, as property 
developers will need to invest to a greater extent in energy efficient building 
fabric and services in order to comply with the lower limit on carbon emissions. 
The fabric and service elements which contribute to improving the energy 
efficiency can account for a relatively small proportion of the total building 
cost. For the purpose of this analysis we have assumed that other costs e.g. 
structural components and labour costs are not changed by the policy. The 
estimated cost impact varies across different types of property in both the 
domestic and non-domestic sector. The estimated impact on capital cost for 
different types of building is shown in Table 19 below.
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Table 19: Estimated impact on capital costs for some typical properties

Assumed cost of 
2006-compliant 

building (£)

Additional capital cost 

£
Percentage 

increase

Domestic sector (flat 25%)

Gas-heated detached house 93,167 526 0.6%

Gas-heated semi-detached house 93,268 547 0.6%

Gas-heated terraced house 86,388 600 0.7%

Electric-heated flat 60,813 1,050 1.7%

Non-domestic sector (aggregate 
25%)28

Shallow plan office (heated) 3,098,086 40,662 1.3%

Shallow plan office (air conditioned) 3,162,610 90,723 2.9%

Deep plan office (air conditioned) 26,531,913 294,635 1.1%

Warehouse 1,745,002 3,245 0.2%

Hotel 1,848,347 8,063 0.4%

School 1,990,313 13,185 0.7%

Retail 853,309 7,522 0.9%

Supermarket 347,682 9,084 2.6%

Source: Davis Langdon and Europe Economics modelling

10.3	 For domestic buildings, the (upfront) incremental capital cost increase in the 
Flat 25 per cent option varies between building types but all increases are 
relatively small.

10.4	 For non-domestic buildings, the capital cost increase is quite varied across 
building types. This is not surprising, given that not all buildings will achieve a 
25 per cent reduction in annual CO2 emissions in the Aggregate 25 per cent 
option – some will achieve more while others will achieve less.

10.5	 It is worth noting that the costs in Table 19 are based on specific sizes of 
buildings, so for example, a larger retail unit would not necessarily see the 
same increase in capital costs compared to a 2006 compliant building.

28	 The assumed costs of 2006-compliant buildings have changed substantially for some building types. This is because the costs in the 
consultation stage Impact Assessment were based on different building models to those that had been used in the energy modelling. 
Those costs have been realigned with the energy models. The additional capital costs have also changed because the percentage 
reductions (see Table 7) for the different building types have changed.
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10.6	 In addition to the higher capital costs of constructing new buildings, 
developers may also incur additional administrative costs associated with the 
proposed Accredited Construction Details (ACD) scheme(s), the provision of 
a design-stage submission to BCBs, an increased sample size for air pressure 
testing for Part L and the introduction of airflow measurement for Part F. These 
are considered later in this IA.

10.7	 Although developers will incur these costs in the first instance, in long-run 
market equilibrium it is likely that these costs will be passed on to other 
parties. To the extent that buildings with lower carbon emissions can be sold 
for a premium, some of the cost may be passed on to purchasers of property. 
The rest of the cost is likely to be reflected in the long run in reduced prices 
for land sold for property development, and hence will ultimately be borne 
by landowners. (Developers that own significant land banks bought at fixed 
prices may bear the increased capital cost themselves in the short run.) If 
in combination with other policies this were to reduce the value of land for 
property development below the value that the land has in alternative uses, 
then it is theoretically possible that the supply of new properties might be 
reduced. However, we have no evidence to suggest that this would happen.

Suppliers

10.8	 There will be both winners and losers among suppliers to the building industry, 
since demand is likely to fall for products with lower energy efficiency and 
rise for products with higher energy efficiency and for LZC products. Overall, 
however, the increased capital cost of constructing buildings will mean a larger 
market for suppliers in total.

10.9	 The policy is likely to promote innovation by suppliers seeking to offer 
developers low carbon solutions at lower cost. This is considered further in the 
section below on the effects of the policy on competition.

Purchasers and occupiers of property

10.10	As mentioned above, purchasers of properties may bear some of the increase 
in capital costs if buildings with lower carbon emissions command a premium 
in the property market. The introduction of Energy Performance Certificates 
(EPCs) may facilitate the emergence of such a premium, by providing 
information to buyers and raising awareness of energy performance issues.
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10.11	The occupier of a property will sometimes be identical to the purchaser (e.g. 
owner-occupied homes). In the rental sector, however, the occupier and the 
purchaser will be different. The extent to which any purchase premium for 
lower carbon properties is passed on to tenants will depend on pricing trends 
in the rental market, although the introduction of EPCs may again facilitate the 
emergence of a rental premium for such properties.

10.12	The occupiers of properties built to the new standards should benefit from 
lower energy bills. Table 20 below presents estimated savings in annual gas 
and electricity bills for some typical properties.

Table 20: Estimated annual energy bill savings for some typical properties

Saving on gas bill
Saving on 

electricity bill

£ £

Domestic sector (flat 25%)

Gas-heated detached house 39 128

Gas-heated semi-detached house 59 104

Gas-heated terraced house 64 92

Electric-heated flat N/A 141

Non-domestic sector (aggregate 25%)

Shallow plan office (heated) 407 2,509

Shallow plan office (air conditioned) 452 11,473

Deep plan office (air conditioned) 2,567 36,873

Warehouse 701 1,580

Hotel –85 6,460

School 395 3,261

Retail 75 463

Supermarket 0 1,355

Source: Europe Economics modelling

10.13	The impact on fuel bills is reasonably consistent across different types of 
domestic buildings, with a range of savings of £141 to £167 per annum. The 
larger the dwelling, the greater is the annual fuel bill saving.

10.14	There is also considerable variation in savings in energy bills across non-
domestic buildings. Given that different building types are achieving different 
reductions in CO2 emissions and the variety of building types, sizes and uses, 
this is not surprising.
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10.15	In some instances, the policy may also affect the ongoing maintenance 
costs incurred by owners and/or occupiers of buildings. For instance, if the 
policy leads to the installation of an additional system in a building (such 
as mechanical ventilation in place of natural ventilation), then additional 
maintenance costs are likely to be incurred. In other cases, however, 
maintenance costs may be unaffected – for instance, the cost of servicing a 
higher efficiency gas boiler is unlikely to differ from the cost of servicing a 
lower efficiency boiler.

10.16	The policy will also have an impact on replacement costs incurred by owners 
and/or occupiers of buildings when building services and fittings reach the 
end of their asset life. The Building Regulations already require replacement 
controlled services and fittings in existing buildings to be no worse in terms 
of energy performance than the service or fitting being replaced. This means 
that if tighter specifications are used for services and fittings in the original 
building due to the policy change, then the owner or occupier will need to buy 
a service or fitting with at least equivalent energy performance when replacing 
it. Hence, the replacement cost may be greater than it would have been.

10.17	Table 21 below shows estimates of the impact of the policy on maintenance 
and replacement costs for some typical buildings.29 Replacement costs would 
be incurred at different time intervals for different services and fittings and 
hence the table presents these costs on an annualised basis to allow an overall 
figure to be calculated for each building.

29	 It should be noted that the table shows the incremental effect of the policy on maintenance and replacement costs, and not the total 
maintenance and replacement cost which would be incurred by the owner or occupier.
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Table 21: Estimated impact on maintenance and replacement costs for some 
typical buildings

Incremental 
maintenance 

cost per year £

Incremental 
annualised 

replacement 
cost £

Domestic sector (flat 25%)

Gas-heated detached house 0 13

Gas-heated semi-detached house 0 13

Gas-heated terraced house 0 14

Electric-heated flat 0 5

Non-domestic sector (aggregate 25%)

Shallow plan office (heated) 55 1,205

Shallow plan office (air conditioned) 127 2,869

Deep plan office (air conditioned) 709 16,165

Warehouse 38 2,164

Hotel 0 2,329

School 106 878

Retail 9 208

Supermarket 62 278

Source: Europe Economics modelling

10.18	Maintenance costs for dwellings are unaffected by the policy. Incremental 
replacement costs are incurred, however, and their level differs slightly 
between electrically-heated and gas-heated dwellings, though all increases 
are small.

10.19	The analysis of incremental replacement costs assumes that the replacement 
will be of a performance level no worse than the original. Therefore, the 
standard of the element for new build dwellings affects the cost of replacing it.

10.20	In addition, the incremental replacement cost is affected by the elemental 
standard in a 2006 compliant dwelling and this is the driving force behind 
the observed pattern across dwellings. In particular, gas boilers in the baseline 
2006 semi-detached and terraced houses had a seasonal efficiency of 90 per 
cent compared to 86 per cent for those installed in detached houses and flats.
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10.21	In the non-domestic sector, the incremental maintenance costs are very 
different for different building types. The replacement costs were calculated 
following the same methodology as in the domestic sector (described above). 
All building services were assumed to have a 15 year life and were therefore 
replaced three times over the life of the building; it was assumed that light 
fittings would also be replaced every 15 years while the lamps themselves 
would be replaced every five years. These replacement costs are generally 
higher than those estimated for the consultation impact assessment. This 
results from the revised fabric and services specifications shown in Table 6 
which have been set as part of the Aggregate 25 per cent approach

Local authorities

10.22	The policy will affect local authority BCBs who will be responsible for enforcing 
compliance with the policy. BCBs will need to ensure their staff are familiar 
with the new policy (e.g. through the provision of training). In addition, as 
part of the policy it is intended that developers should be required to provide 
additional information to BCBs to assist them in determining whether new 
buildings are complying with Part L and Part F requirements. These changes 
to enforcement procedures are discussed below under “Compliance and 
enforcement issues”.

10.23	Under the new burdens doctrine, the government would be expected to 
fund fully any new burdens placed on local authorities. There is no new net 
burden for enforcement by Local Authority Building Control as costs are fee 
recoverable.

Risk, uncertainty and unintended consequences

10.24	There is a degree of risk and uncertainty attached to the central results of any 
Impact Assessment. Indeed, changes in the values of certain key input variables 
can make a considerable difference to the costs and benefits of the policy as a 
whole. It is therefore necessary within the IA to assess the impact of changes 
in key variables on the results. In the present IA, we focus particularly on the 
impact of changes in energy and carbon price assumptions.

10.25	Guidance on greenhouse gas policy evaluation and appraisal, published by 
DECC, provides low and high energy prices to be for the purposes of sensitivity 
analysis. Low energy prices are approximately 25 per cent below the central 
case whilst high prices are approximately 30 per cent above. Table 22 and 
Table 23 below show the results of the energy price sensitivity analysis for 
new domestic and non-domestic buildings respectively. Sensitivity analysis for 
changes to existing buildings are shown in Table 24 and Table 25.
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Table 22: Energy Price Sensitivity – new domestic buildings £m NPV

Flat 25%

Low Central High

Energy savings 1,606 2,589 3,238 

Total incremental cost (785) (785) (785) 

Sub total 821 1,804 2,453 

Carbon savings – ETS 841 841 841 

Carbon savings – non-ETS 429 429 429 

Marginal damage costs 21 21 21 

Total Carbon and other savings 1,292 1,292 1,292 

Net benefit/cost exc. avoided renewables 2,113 3,096 3,744 

Avoided renewables 22 22 22 

Net benefit/cost inc. avoided renewables 2,134 3,118 3,766 

Change in energy saving (38%) 0% 25%

Change in NPV (32%) 0% 21%

Source: Europe Economics modelling

Table 23: Energy Price Sensitivity – new non-domestic buildings £m NPV

Aggregate 25%

Low Central High

Energy savings 1,990 3,590 4,118

Total incremental cost (2,942) (2,942) (2,942)

Sub total (952) 648 1,176

Carbon savings – ETS 1,334 1,334 1,334

Carbon savings – non-ETS 126 126 126

Marginal damage costs 44 44 44

Total Carbon and other savings 1,504 1,504 1,504

Net benefit/cost exc. avoided renewables 552 2,152 2,680

Avoided renewables 21 21 21

Net benefit/cost inc. avoided renewables 573 2,173 2,701

Change in energy saving (45%) 0% 15%

Change in NPV (74%) 0% 24%

Source: Europe Economics modelling
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Table 24: Energy Price Sensitivity – existing domestic buildings £m NPV 
(continued)

  Loft/garage conversions

Low Central High

Energy savings 160 307 403

Total incremental cost (120) (120) (120)

Sub total 39 187 283

Carbon savings – ETS 10 10 10

Carbon savings – non-ETS 231 231 231

Marginal damage costs 0 0 0

Total Carbon and other savings 241 241 241

Net benefit/cost exc. avoided renewables 280 428 524

Avoided renewables 0 0 0

Net benefit/cost inc. avoided renewables 281 428 524

Source: Europe Economics modelling

Table 25: Energy Price Sensitivity – existing non-domestic buildings £m NPV

Low Central High

Energy savings 3,779 6,473 7,767

Incremental cost (5,305) (5,305) (5,305)

Sub-total (1,526) 1,168 2,462

Carbon savings – ETS 667 667 667

Carbon savings – non-ETS 825 825 825

Reduced damage costs 6 6 6

Total Carbon and other savings 1,498 1,498 1,498

Net benefit/cost exc. avoided renewables (64) 2,666 3,960

Avoided renewables 18 18 18

Net benefit/cost inc. avoided renewables (46) 2,684 3,978

Source: Europe Economics modelling

10.26	In addition to fuel price sensitivity analysis, DECC guidance recommends that 
sensitivity analysis be conducted for variations in the prices attributed to CO2 
emissions. The results of the CO2 price sensitivity analysis for new buildings 
are shown in Table 26 and Table 27 and for existing buildings in Table 28 and 
Table 29.
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Table 26: Carbon Price Sensitivity – new domestic buildings £m NPV

Flat 25%

Low Central High

Energy savings 2,589 2,589 2,589

Total incremental cost (785) (785) (785)

Sub total 1,804 1,804 1,804

Carbon savings – ETS 407 841 1,259

Carbon savings – non-ETS 206 429 653

Marginal damage costs 21 21 21

Total Carbon and other savings 634 1292 1,932

Net benefit/cost exc. avoided renewables 2,439 3,096 3,737

Avoided renewables 22 22 22

Net benefit/cost inc. avoided renewables 2,460 3,118 3,758

Change in carbon saving (52%) 0% 50%

Change in NPV (21%) 0% 21%

Source: Europe Economics modelling

Table 27: Carbon Price Sensitivity – new non-domestic buildings £m NP

Aggregate 25%

Low Central High

Energy savings 3,590 3,590 3,590

Total incremental cost (2,942) (2,942) (2,942)

Sub total 648 648 648

Carbon savings – ETS 676 1,334 1,962

Carbon savings – non-ETS 63 126 189

Marginal damage costs 44 44 44

Total Carbon and other savings 783 1,504 2,195

Net benefit/cost exc. avoided renewables 1,431 2,152 2,843

Avoided renewables 21 21 21

Net benefit/cost inc. avoided renewables 1,452 2,173 2,864

Change in carbon saving (49%) 0% 47%

Change in NPV (33%) 0% 32%

Source: Europe Economics modelling
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Table 28: Carbon Price Sensitivity – existing domestic buildings £m NPV 
(continued)

  Loft/garage conversions

Low Central High

Energy savings 307 307 307 

Total incremental cost (120) (120) (120) 

Sub total 187 187  187 

Carbon savings – ETS 5 10 15 

Carbon savings – non-ETS 111 231 351 

Marginal damage costs 0 0  0 

Total Carbon and other savings 116 241 366 

Net benefit/cost exc. avoided renewables 303 428 553 

Avoided renewables 0 0 0 

Net benefit/cost inc. avoided renewables 303 428 553 

Source: Europe Economics modelling

Table 29: Carbon Price Sensitivity – existing non-domestic buildings £m NPV

Low Central High

Energy savings 6,473 6,473 6,473

Incremental cost (5,305) (5,305) (5,305)

Sub-total 1,168 1,168 1,168

Carbon savings – ETS 369 667 853

Carbon savings – non-ETS 414 825 1,239

Reduced damage costs 6 6 6

Total Carbon and other savings 789 1,498 2,098

Net benefit/cost exc. avoided renewables 1,957 2,666 3,266

Avoided renewables 18 18 18

Net benefit/cost inc. avoided renewables 1,975 2,684 3,284

Source: Europe Economics modelling

10.27	The range of total net benefit/(cost) revealed by these energy and CO2 value 
sensitivity tests is summarised in Table 30.
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Table 30: Summary of net benefit (cost) with energy price and CO2 value 
sensitivity analysis. £m NPV

Energy prices Carbon values

Low Central High Low Central High

New 
Domestic 2,134 3,118 3,766 2,460 3,118 3,758

Existing 
Domestic 5,186 11,335 15,430 7,893 11,335 14,788

New Non-
Domestic 
Buildings 573 2,173 2,701 1,452 2,173 2,864

Existing Non-
Domestic 
Buildings (46) 2,684 3,978 1,975 2,684 3,284

Total 7,847 19,310 25,875 13,780 19,310 24,694

Source: Europe Economics modelling

10.28	A final element of the sensitivity analysis is to assess the impact on the overall 
costs and benefits of the policy options under different build rate assumptions. 
As discussed above, our central results are based on an assumption that 
150,000 dwellings are built each year. The sensitivity analysis considered 
changes to the total number of dwellings built but does not consider changes 
to the build mix. Given this, the build rate is a simple scaling factor – changing 
the build rate by a particular percentage results in the same percentage change 
for the new-build net benefit. For instance, if 100,000 dwellings are built each 
year – a reduction of 33 per cent – the total net benefit of each policy option 
falls by 33 per cent. This is shown in the Table 31.

Table 31: Build Rate Sensitivity – new domestic buildings

Policy option Flat 25%

Build rate (per year) 100,000 150,000 200,000

Net benefit (£m NPV) 2,079 3,118 4,157

 Source: Europe Economics modelling

Dissemination and training strategy

10.29	CLG has developed a strategy for delivery of training and dissemination 
to support implementation of the 2010 changes, to help raise awareness 
of the changes to regulations and technical guidance, the problems of 
underperformance and the need for good design and installation of 
ventilation systems.
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10.30	CLG have budgeted to develop material to support delivery of this training 
and dissemination however all sectors of industry are likely to bear some 
training costs associated with becoming familiar with the new technical 
requirements and the new ways of showing compliance. It is suggested that 
existing training budgets may cover a proportion of this and that it will occur in 
the first year only.

10.31	Some indication of the scale of costs comes from consideration of the numbers 
of building control inspectors, around 4000, and their possible ratio to people 
engaged in the construction industry who will need training. If the ratio were 
50 to 1 then there would be 200,000 people requiring training. Training 
courses run to support the previous Part L and F amendment in 2006 cost 
around £100 per head per day. Assuming that half of this could be set against 
existing training commitments then the net non-reoccurring cost in the first 
year could be around £10m.

10.32	In the longer term, the understanding and skills of those involved with the 
design and construction of low carbon buildings needs to be improved. 
Delivery of such a wide ranging set of ongoing training objectives is beyond 
the scope of this IA and will require input across the full range of organisations 
that deliver education and training to the construction industry.

Monitoring and post-implementation review

10.33	To help inform the 2010 proposals, CLG has completed an implementation 
review of the 2006 Part L changes including a joint project with the Energy 
Efficiency Partnership for Homes (EEPfH)30 to monitor the energy performance 
of new homes. An initial study commissioned by CLG looking at the ventilation 
and air quality of more airtight homes has been completed. Once a sufficient 
population of buildings has been constructed to 2010 standards, it is the 
intention that such monitoring would continue.

10.34	CLG is also developing a more comprehensive programme of evaluation of 
all parts of the Building Regulations, including levels of compliance. This will 
provide evidence to underpin the development of any further changes – either 
to the Regulations and guidance themselves as part of the periodic review 
programme, or other actions such as targeted communications, further 
training, and changes to the building control system.

30	 www.eeph.org.uk/partnership/index.cfm
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Section 11

Competition assessment

11.1	 According to the Office of Fair Trading (OFT) competition assessment 
guidance31 when analysing competition impacts the following questions should 
be addressed:

•	 In any affected market would the proposal:

–	 directly limit the range of supplier?

–	 indirectly limit the number or range of suppliers?

–	 limit the ability of suppliers to compete?

–	 reduce suppliers’ incentives to compete vigorously?

11.2	 The principal markets affected by the policy are those for the development of 
new domestic and non-domestic buildings and the production of construction 
materials used in those developments.

11.3	 As a result of the policy, building developers would have to comply with the 
higher TER and as a result would see costs rise. Landowners will bear some of 
these costs in reduced purchase prices for land due to reduced land value uplift 
and some of the costs would be passed through to purchasers of buildings. As 
the increase in costs will affect all developers equally and any proportion that 
cannot be passed on is likely to be small when compared to the overall costs of 
construction, any competitive effects in the market for building development 
are likely to be negligible.

11.4	 However, it is possible that there could be differential impacts on the producers 
of construction materials. How these producers will be affected will depend 
on the specification of the range of products they are currently producing 
and their ability to produce products of a higher specification which may be 
required to meet the new compliance target. The flexibility to choose building 
specifications to meet the compliance target should encourage innovation 
amongst firms in order to produce products with higher energy efficiency. 
The main construction product markets likely to be affected are: insulation 
materials, windows and doors, lighting, ventilation equipment and boilers.

31	 OFT – Completing competition assessments in Impact Assessments, guidance for policy makers, August 2007, OFT876.
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Directly limit the range of supplier

11.5	 The proposals could limit the range of supplier of construction materials if they 
required a particular specification of construction material to be used which 
could only be produced by a proportion of the current range of suppliers. In 
theory this could lead to suppliers producing low specification materials exiting 
the market and hence a higher market concentration amongst the remaining 
suppliers.

11.6	 However, the way in which the policy has been formulated should mitigate this 
potential impact. The proposal will allow developers the freedom to choose 
their own solutions to ensure that their building complies with the relevant 
compliance target for the building type. Although there are backstops which 
set out the minimum allowable level for particular elements these are also 
performance based.

Indirectly limit the number or range of suppliers

11.7	 The proposals may limit the range of suppliers indirectly by having an 
impact on the profitability of producing products of particular specifications. 
Following the new policy it would be more profitable for firms to produce 
higher specification products due to their increased demand. Firms currently 
producing lower specification products that become less profitable as a result 
of the policy may cease business or may instead switch to producing higher 
specification products.

11.8	 There may be upfront costs to firms of developing products to meet the 
higher energy efficiency standards. This may confer a temporary advantage on 
firms who had already made the investment and so were able to commence 
production of the higher specification products immediately. However, unless 
there are some technologies that are only available to a limited number of 
firms (e.g. patented technologies) the effects should not be long term, and 
manufacturers would be able to adapt to compete with products of the higher 
specification.

11.9	 The effects in the respective markets will be influenced by the specifications 
of the products currently being produced by the majority of suppliers. We 
now briefly discuss the likely effects of the policy in the following markets: 
insulation; windows, roof-lights and doors; lighting; ventilation; and boilers.
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Insulation

11.10	The market for insulation is dominated by three or four major suppliers. There 
are unlikely to be any adverse competitive effects as the market moves towards 
greater energy efficiency as higher levels of insulation do not generally require 
the development of new products (but rather increased thicknesses of existing 
products).

11.11	Where there are space constraints there may be greater demand for particular 
(thinner) products. However, this is unlikely to confer any substantial advantage 
on the producers of these products as there are alternative products available 
which could be used if prices for particular types of insulation rise above 
certain levels.

11.12	The requirements to meet higher standards for insulation may increase 
demand for insulation and provide new opportunities for entrants to challenge 
existing suppliers.

Windows, rooflights and doors

11.13	In this sector there are both established and emerging glazing technologies. 
The British Fenestration Rating Council (BFRC) has rated more than 600 
windows in its scheme where ratings range from A to G. Taking figures from 
the paper “Part L 2010: Strategic Issues and Existing Buildings”, of over 600 
products rated the split by rating is:

Rating A B C D E F G

Window 
numbers 110 160 250 55 45 0 0

Source: Part L 2010: Strategic issues and existing buildings

11.14	The BFRC ratings are based on factors other than u-values including glass 
type; air gap; gas fill and spacer. Windows with the same u-value may 
therefore have widely differing ratings. The table below lists some u-values 
corresponding to windows of particular BFRC bands.

BRFC band u- value

A 1.4, 1.3, 

B 1.4, 

C 1.5, 1.6, 

D 1.6, 1.8

E 2.0

Source: MTP: BNDG02: BFRC ratings of known window types
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11.15	As with insulation the market for glass manufacturers is dominated by a 
small number of large international manufacturers which compete mainly on 
coatings for glass. This is not expected to change as a result of the policy

11.16	There are a large number of firms making up the glass to double and triple 
glazed IGU (insulating glass units). The Glass and Glazing Federation (GGF) has 
491 window manufacturer members and 333 glazing manufacturer members.

11.17	As well as being more expensive, high energy efficient windows tend to have a 
trade off in terms of light transmission and solar gains and so there is currently 
not much demand for the highest specifications. However, there is capacity 
in the sector to produce higher specification windows if the market demands 
it. There are therefore unlikely to be any adverse competitive effects resulting 
from the proposed changes to regulations.

11.18	There is currently a large number roof-light manufacturers who would 
be capable of producing a higher specification of roof-light if the market 
demanded it.

11.19	There may be difficulties for the manufacturers of some bespoke products, 
such as wooden window frames and doors, in adapting to producing their 
products to a higher specification. Particular concern was expressed during 
the consultation that the new Regulations would have a serious effect on steel 
framed window manufacturers, particularly if demanding specifications were 
set for the replacement market. However developers would continue to be 
able to choose how to meet energy targets and so would not be prevented 
from continuing to use particular bespoke products (assuming products met 
the backstop levels of energy efficiency). There will continue to a wide choice 
of products and suppliers.

Lighting

11.20	The lighting market may be considered to be comprised of three distinct 
product types:

•	 lamps/bulbs

•	 luminaires/fittings

•	 lighting controls.

11.21	According to a May 2008 AMA Research report, this is a mature market 
which is primarily dependent on replacement applications. Over 1200 lighting 
businesses are listed on the Lightingdirectory.com website, 917 of which are 
UK based.
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11.22	There is already a scheme to phase out lower efficiency GLS (general lighting 
service) lighting. The initiative to phase out these bulbs comes from a joint 
and voluntary initiative between the UK lighting industry, retailers and the 
Government. Additionally tungsten filament lamps are being phased out as a 
result of an EU Regulation under the Energy-using Products Directive.

11.23	In view of these developments, the Part L 2010 changes set out that 
‘reasonable provision’ would be to install compact fluorescent lamps in 
fixed light fittings.

11.24	It is likely that the lighting market will be able to adapt to producing higher 
specification lighting without any adverse competitive effects.

Ventilation

11.25	Air conditioning equipment and systems may be categorised into three main 
types: all-air, all-water and all-refrigerant. However, in every case, refrigerant 
is used as the final cooling source or medium. Most current systems are also 
referred to as air cooled rather than water cooled. That is, the final rejection of 
heat to external atmosphere is via air, using a dry coil and fans. Water-cooled 
systems use a cooling tower.

11.26	There are a number of large manufacturers of ventilators. Ventilation 
technology is such that manufacturers should be able to adapt to producing 
products of a higher specification, although the changes to regulations may 
confer a short term advantage on some firms.

Boilers

11.27	There are now two common categories of boilers in the UK, condensing and 
non-condensing. Condensing boilers are more efficient with efficiency levels 
of around 90 per cent whereas new non-condensing boilers typically achieve 
efficiency levels of 75 per cent. Older boilers are less efficient and may have 
a seasonal efficiency as low as 55 per cent. The fuel source may be gas, oil 
or LPG. Standards in Building Regulations introduced in 2005 for gas fired 
domestic boilers and 2007 for oil fired ones, set out that these should be 
condensing boilers other than in exceptional cases where this is impracticable 
to do so.

•	 Condensing boilers are the most commonly installed type of boiler in the UK 
today. There are three main types of condensing boiler: Combination boilers, 
Conventional Boilers and System Boilers.
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•	 Combination boilers are the most popular type and account for more than half 
of new boiler sales in the UK. The boilers combine the production of hot water 
for taps with that needed for the central heating system.

•	 A conventional boiler system has more parts than a combination boiler system. 
In addition to the boiler, a hot water storage tank and a feed and expansion 
tank is generally installed. The system is usually fed by a cold water storage tank 
(typically in the loft).

•	 System boilers fall in between combination boilers and conventional boilers 
and have some of the advantages of both, while avoiding some of the 
disadvantages of both. Hot water is stored in a hot water tank in the same way 
as a conventional boiler but some of the other components of a conventional 
boiler system are built into the boiler and water is taken directly from the mains.

11.28	In addition to the standard boiler types listed above, alternative methods of 
heating hot water have been developed. These alternatives include:

•	 Biomass boilers, which automatically feed fuel into the stove and remove the 
ash. As they do not burn fossil fuels, they have very low carbon emissions.

•	 Solar hot water. Installing solar panels on a roof can result in 50 to 70 per cent 
of hot water demand being supplied simply by trapping and using solar energy 
and hence without using any fuel.

11.29	The SEDBUK Boiler Efficiency database rates each boiler from 131 participating 
manufacturers on the basis of its seasonal efficiency. The rating bands are as 
follows:

Rating A B C D E F G

Efficiency (%) > 90 86 – 90 82 – 86 78 – 82 74 – 78 70 – 74 <70

Source: SEDBUK

11.30	Under the policy it is proposed to raise the minimum boiler standard from 
rating B to A on the current SEDBUK rating scale. A rated boilers are being 
installed in most new build houses and comprised 83 per cent of total sales in 
2008.

11.31	Fourteen per cent of 1.5 million sales per annum (in the UK, not just England 
and Wales) are B rated (86 per cent efficiency). Following the change in 
standard all boilers would have to be A rated efficiency and so manufacturers 
would have to switch from production of B boilers.

11.32	Firms currently producing B rated boilers have the capability to switch 
to producing A rated boilers. There are no apparent barriers to entry or 
expansion in this market and this change should not have an adverse effect on 
competition in the supply of A rated boilers.
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Limit the ability of suppliers to compete?

11.33	A policy may limit the ability of suppliers to compete, for example, by limiting 
the price that they may charge or the characteristics of the product supplied, 
e.g. by setting minimum quality standards.

11.34	It is unlikely that the policy will limit the ability of suppliers to compete, apart 
from perhaps a small number of suppliers who are currently only producing 
products below the levels of the backstops. In the vast majority of cases 
manufacturers will have the capability to switch to producing products of a 
higher specification.

11.35	The policy may, on the other hand, encourage firms to compete by providing 
an added incentive for increased innovation to produce higher specification 
construction materials and by drawing attention to the differing energy 
efficiency of individual products.

Reduce suppliers’ incentives to compete vigorously?

11.36	A policy may reduce suppliers’ incentives to compete vigorously by for 
example, increasing the costs to customers of switching between suppliers. 
The policy would not reduce suppliers’ incentives to compete vigorously with 
one another in this respect.

Overall competition impact

11.37	Although there may be some limited effects on the number of suppliers in 
the market due to the increased demand for higher specification construction 
materials, we do not expect these to be significant. In the vast majority 
of cases producers of low specification products will be able to switch to 
producing products of a higher specification.

11.38	There is also the potential for new firms to enter the market due to the 
increased scope for competition on energy efficiency criteria presented by the 
proposals.

11.39	There may be increased demand for LZCs and hence increased opportunities 
for suppliers in this area. However this is more likely to come from later policy 
developments than from the 2010 changes.
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Section 12

Small firms impact test

12.1	 The small firms impact test regards all firms with less than 50 full time 
employees as being small businesses. The majority of small firms have fewer 
than 10 employees and guidelines state that a concerted effort should be 
made to consult them over policy proposals.

12.2	 The UK construction industry is dominated by small firms. The Department 
for Business Innovation and Skills publishes its Construction Statistics Annual 
every year32. The latest, 2009, covers 2008. According to statistics from this 
publication: there are 202,407 private contractors in the UK; 93 per cent of 
which employ less than 14, and 99 per cent of which employ less than 60. 
There were 78,826 sole proprietorships which accounted for 39 per cent of the 
industry in terms of legitimate firms.

12.3	 According to research by LEK Consulting for the Confederation of British 
Industry’s (CBI), construction contributes 8.5 per cent of UK GDP directly and is 
worth approximately £124 billion per annum (based on 2008 figures).33

12.4	 Parties affected by the proposals would include both small firms involved in 
the construction of new buildings and extensions and those involved in the 
production of construction materials.

12.5	 There are a number of ways in which small firms may be disproportionately 
affected by the proposals when compared to how larger firms are affected. 
Smaller builders and developers may find it more difficult to react to the 
changes than larger ones. There may be some higher specification products 
which can only be produced by large manufacturers and/or it may be more 
difficult for smaller manufacturers to switch to producing higher specification 
construction materials than larger manufacturers.

12.6	 Manufacturers of bespoke products (such as a particular type of door or 
window frame) may find that they are unable to adapt to producing the 
product to meet a higher energy efficiency specification.

32	 ONS: Construction Statistics Annual 2009.
33	 Research by LEK Consulting for the CBI: Construction in the UK economy: The Benefits of Investment (2009).
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12.7	 A particular area where smaller firms may be affected is costs of compliance 
such as training staff. Larger firms may be better set up for dealing with 
changes in regulation at the lowest cost than smaller ones. These compliance 
costs are highlighted in the section on Administrative Burdens.

12.8	 During the consultation period we contacted nine associations representing 
small firms involved in the construction trade in order to gather the views of 
small firms on the effects of the policy (either directly via being put in touch 
with trade association members, or through a summary response from the 
trade association). It was not feasible to consult formally on the proposals 
earlier due to there being insufficient clarity on what the final proposals would 
be, although a general industry perspective was obtained through industry 
working groups.

12.9	 Unfortunately amongst the small firm representatives we contacted there did 
not appear to be much awareness/ understanding of the proposed changes to 
the regulations, with most small firm representatives describing them as “very 
complex” and “difficult to understand”. As a result of this it was difficult to 
find representatives with sufficient understanding of the changes as to be able 
to share their views.

Changes small firms are likely to need to make as a result of 
the policy

12.10	It was thought that small firms would need to change their understanding 
of what is required from the relevant building regulations as the changes 
represent quite a major shift in thinking, particularly with the introduction of 
mechanical ventilation into houses.

12.11	However, it was thought that the technology was not new and so the skill 
sets of mechanical and electrical engineers, plumbers and electricians were 
likely to be sufficient to cope. Workmanship in terms of air tightness during 
construction would need to be addressed throughout by craftsmen and 
supervisors.

Costs of the changes

12.12	Respondents stated that it was very difficult to get cost data as the proposals 
were not yet finalised, and there would also be an element of “wait and see”.
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12.13	It was thought that the SAP calculations might be more complex but were 
probably outsourced and that the software providers were likely to provide 
updates to deal with the new standards. The cost of this was unclear, as is 
whether suppliers would absorb the costs or pass them on to firms.

12.14	Small firms would need to familiarise themselves with the revised policy, alter 
design specifications, inform their workers and supervisors, and might have to 
undertake additional training.

12.15	Another issue that is cost related is that of innovation. While the exact 
specifications of the regulations, and the size and durability of the market 
remain unclear, product manufacturers of all sizes, but particularly small 
ones are very reluctant to invest. If for example, a product innovation was 
going to be useful for the 2010 regulations, but made obsolete in the 2013 
ones, firms would be reluctant to produce. Bad investment decisions (such 
as product development/R&D gone wrong) are likely to have a much greater 
impact on small product manufacturers than larger ones. Small firms therefore 
are likely to be more severely affected by the uncertainty associated with the 
new regulations.

12.16	There would also be procurement implications in terms of needing to research 
solutions to the new specification. This might require alterations to firms’ 
supply chains.

12.17	The costs of complying would vary depending on what point in the supply 
chain the firm was involved – one respondent stated that he did not think 
there would be higher training costs as a result of the changes because his firm 
worked to specifications.

12.18	It was thought that insurance might also become a significant factor as 
insurers appeared reluctant to provide cover for many of the new technologies 
which would increasingly be required on the road to zero carbon.

12.19	There was also a fear expressed that increasing standards of airtightness would 
reduce indoor air quality which could in turn lead to or aggravate a range of 
health conditions. Concerns were raised as to who would be held accountable 
if increasing standards of air tightness led to a wave of litigation as a result of 
health problems.
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Potential benefits from the changes for small firms

12.20	It was thought that some small firms might gain additional work from the 
provision of the necessarily more specialised services required to meet the 
changes. However, in general respondents thought it unlikely that there would 
be any particular benefits to small firms from the policy changes.

12.21	Whether there was likely to be a greater impact on small firms compared to 
larger firms

12.22	One respondent did not think there would be a disproportionate effect on 
small firms, he felt that there would be additional expenditure on components 
but that this would affect all firms, not just small. However, the more general 
view was that there would be a disproportionate effect on small firms due to 
resource issues.

Overall small firm impact

12.23	There did not appear to be much awareness/understanding of the proposed 
changes to the regulations, with most small firm representatives we contacted 
describing them as “very complex” and “difficult to understand”. As a result 
of this it was difficult to find representatives with sufficient understanding of 
the changes as to be able to share their views.

12.24	Of the small firm representatives whose views we did receive, the overall view 
was that the proposals would lead to increased costs for small firms although 
the extent of the increase was largely unclear due to uncertainty about what 
the final changes would be as well as how much of the costs would be 
absorbed by others (e.g. software providers). Areas where costs were likely 
to disproportionately affect small firms included familiarisation of staff with 
the policy, altering design specifications, and training staff in new techniques. 
Small firms may also be discouraged from innovating due to the uncertainty 
associated with the new regulations.

12.25	There were also concerns expressed that the changes to the policy might lead 
to increased insurance costs and the potential for litigation costs if airtightness 
standards aggravated health conditions. However, it is unclear whether such 
costs if realised would have a disproportionate effect on small firms.
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Section 13

Legal aid

The proposals would have no impact on Legal Aid.
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Section 14

Carbon assessment

14.1	 The reductions in CO2 emissions from this policy have been taken into account 
in the main cost benefit analysis.

14.2	 Emissions in the electricity sector are fixed by the EU ETS and reduction in 
electricity consumption as a result of this policy does not affect the EU ETS 
levels. The CO2 reductions in this sector produce a financial benefit which has 
been quantified in terms of the EU ETS allowances saved. These have been 
valued using DECC guidance.

14.3	 Other savings, principally from reduced gas consumption have been valued 
using the Shadow Price of Carbon in DECC guidance.
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Section 15

Equalities assessments

15.1	 There is a statutory duty to consider the impact of a policy on race, disabilities 
and gender equality. The assessment involves a screening process followed by 
a thorough assessment if impacts are identified which have or might have a 
negative impact on certain target equality groups and is of high or medium 
impact; is not intentional; or is illegal or possibly illegal.

15.2	 The policy would affect all parties the same regardless of race, gender and 
disability. We consider whether there might be indirect impacts on BME groups 
due to the distribution in the housing mix as discussed below.

Housing mix

15.3	 The proposals may have differing effects on certain groups due to the housing 
mix, i.e. the concentrations of people in different types of housing. There is 
the possibility that the occupiers of dwellings which are currently overcrowded 
would be disproportionately affected by proposals relating to the building of 
new extensions.

15.4	 Levels of overcrowding are measured using the “bedroom standard” which 
calculates a standard number of required bedrooms for each household in 
accordance with its age/sex/marital status composition and the relationship 
of the members to one another.34 On this measure in the period 1995-2007 
fewer than 3 per cent of households in England were overcrowded, with 
the average number of households in England which were overcrowded in 
the three years to 2006/07 approximately 554,000 (about 2.7 per cent of all 
households).

15.5	 Overcrowding is highest in the social rented sector at 5.8 per cent over 
the whole of England, slightly lower in the private rented sector at 5.0 per 
cent and much lower in the owner occupied sector at only 1.4 per cent.35 
It is unclear how many extensions are carried out in dwellings that are 
overcrowded.

34	 See Survey of English Housing Preliminary results: 2006/07 for method of calculation.
35	 CLG, Survey of English Housing preliminary results: 2006/07.
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15.6	 The proposals for energy efficiency for extensions are less demanding than 
those for new build. When extensions are built to the new standards there 
will be benefits to the owners/occupiers as any increased cost of construction 
will be offset by the reduction in total energy bills due to the increased energy 
efficiency.

15.7	 Overall therefore there should not be a negative effect on the owners or 
occupiers of dwellings which are currently overcrowded if they choose to build 
extensions which have to conform to the revised standards.

Overall equality impacts

15.8	 The proposed policy will not have a negative impact on any racial or gender 
groups.

15.9	 The proposed policy would have the same effect on all parties regardless of 
disabilities.

15.10	There would not be any impact on human rights.
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Section 16

Rural proofing

16.1	 Rural proofing involves a commitment by the Government to ensure its 
domestic policies take account of specific rural circumstances and needs (Rural 
White Paper 2000). As a result policy makers should:

•	 consider whether their policy is likely to have a different impact in rural areas 
from elsewhere, because of the particular characteristics of rural areas

•	 make a proper assessment of these impacts if they are likely to be significant

•	 adjust the policy, where appropriate, with solutions to meet rural needs and 
circumstances.36

16.2	 The policy would not apply differently to rural and urban areas. However, it 
may impact differently on the two groups due to the higher proportion of rural 
households that are not connected to the gas network and therefore do not 
have access to gas as a less carbon intensive and cheaper source of fuel.

Impact of non connection to the gas grid

16.3	 According to the Select Committee on Business and Enterprise Eleventh 
Report37, around 5 million households in the UK are not connected to the gas 
network and so are principally dependent for heating on electricity, domestic 
heating oil or liquefied petroleum gas (LPG). National Energy Action figures 
show that households off the gas network typically have energy bills in the 
region of £1,700 per annum, compared to £1,000 for those with gas mains 
connections.

16.4	 Analysis undertaken by Transco’s Affordable Warmth Programme (AWP) for 
DTI’s Design & Demonstration Unit’s first annual report covering the period 
October 2003 to March 2005 found that there were nearly 9,000 community 
clusters of 50 homes or more that did not have access to a gas supply. Of these 
clusters over 4,600, representing around 525,000 households were within 
2kms of an existing gas main. This breakdown is shown in the following table:

36	 DEFRA rural proofing – policy makers’ checklist.
37	 House of Commons Business & Enterprise eleventh report, session 2007-08.
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Table 32: Households without access to a gas supply

No. of Non Gas Household 
Clusters (>50)

Total No. of Non Gas 
Households

England 7,120 876,510

Scotland 1,246 208,938

Wales 630 81,186

Total 8,996 1,166,634

Source: DDU First annual report Implications of electricity use instead of gas

Impact of the proposal

16.5	 The costs of building homes in rural areas will not increase relative to urban 
homes as a result of the proposals. The finished homes will require less energy 
which will result in a saving in fuel bills for occupiers.

16.6	 New rural dwellings which do not have access to piped gas will still have access 
to the same energy efficiency technology solutions as homes connected to 
the gas grid, with boilers powered by LPG or oil. These would have a higher 
operating cost than mains gas solutions but the cost would not be as high 
as electric solutions. At the same time the value of any energy saved will be 
higher in rural areas reflecting the price differential between mains gas and 
other fuels. As a result of the reduced energy use associated with the higher 
energy efficient homes, there should be an overall cost saving for dwellings not 
on the gas grid built under the new proposals when compared to those built 
previously which were less energy efficient.

16.7	 Developments in rural areas may have better access to LZC options as a way of 
meeting the building compliance target than urban areas. This might come in 
the form of better access to biomass materials, better wind resource and fewer 
planning constraints on LZC development

16.8	 Overall the policy should not have an adverse effect on rural areas relative to 
other parts of England and Wales.
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Section 17

Administrative Burdens

17.1	 For measuring the impact on the admin burdens baseline, three steps should 
be carried out38:

•	 calculate new admin burdens and/or admin burden reductions as explained in 
the “UK Standard Cost Model Manual”

•	 adjust these figures to 2005 prices by using an appropriate deflator

•	 use the deflated figures to calculate the impact of the new proposal on the 
2005 admin burdens baseline.

17.2	 Government guidelines require additional admin burdens on companies to be 
identified separately. Admin burdens are identified as the costs to businesses 
of legal requirements to provide information. In this review we have separately 
identified the cost of preparing the information that has to be provided and 
the administrative cost of providing that information to building control.

Part L

17.3	 The policy proposals include a number of measures aimed at improving 
compliance with Part L of the Building Regulations and closing the 
performance gap between theoretical and realised energy performance, as 
discussed earlier. Of these, the following may lead to additional administrative 
burdens:

•	 The improved procedure for allowing BCBs to check that the energy 
performance of new buildings. This would involve developers providing BCBs 
with a design-stage submission containing not just the SAP/SBEM calculation 
but also the component specifications which the developer is going to use to 
deliver this result. The submission would also place greater emphasis on a list 
of key features generated by SAP/SBEM showing the aspects of the building 
design which are most important in delivering the TER, thus assisting BCBs in 
prioritising what to check when onsite. This design-stage submission would be 
in addition to the existing SAP/SBEM submission required later in the process.

38	 BERR Website, admin burdens and impact assessment: 
http://www.berr.gov.uk/whatwedo/bre/policy/scrutinising-new-regulations/preparing-impact-assessments/toolkit/page44262.html
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•	 An increase in the size of the sample of buildings on which developers must 
undertake air pressure testing.

17.4	 No changes are planned alongside this regulatory amendment to the existing 
sanctions provided for in the Building Act in the event that non-compliance 
is identified. CLG is considering the potential introduction of new and 
extended enforcement powers in the context of the Future of Building Control 
Implementation Plan.39

Impact of above measures

17.5	 The above items would lead to a number of additional costs. The following 
cost assumptions have been used:

•	 The additional design-stage submission for dwellings would cost £100 per 
new building. A reasonable cost estimate for a full SAP calculation is £100 to 
£150. In this instance, however, there would be additional costs to companies 
associated with providing details of the component specifications for the 
building. On the other hand, this would be offset by savings in producing the 
later SAP submission, since in many cases this would largely become a repeat of 
the design-stage submission, albeit with a few alterations where aspects of the 
building design had been changed.

•	 Air pressure testing would cost an average of £150 per additional building 
included in the test sample.

•	 The typical costs of SBEM calculations for non-domestic buildings for Part L 
compliance purposes are currently in the region of £3,000 – £4,000. For more 
complex buildings, it can rise to £10,000 or more. If the same model can be 
used both for design and on-completion (e.g. same contractor involved and/
or client has a copy of the model), the additional costs for the two stages of 
calculations will be a about one third of the initial cost, in the range £1,000 – 
£1,500.

•	 For each of these items it has been assumed that there would be an 
administrative cost of £5 per item for to submitting the test results to BCBs.

Domestic buildings

17.6	 Taking the central assumption of 150,000 new domestic buildings per year 
used in the modelling, and an assumption of an additional design stage 
submission costing £100 per building, the policy would result in an additional 
cost of around £15m per annum in the preparation of submissions and an 
administrative cost of £0.75m related to submitting the information to BCBs.

39	 http://www.communities.gov.uk/publications/planningandbuilding/buildingcontrolimplementation



Section 17 Administrative Burdens  |  83

17.7	 Air pressure testing is carried out at present on a sample of around 2 per cent 
of new dwellings. This could rise to 4 – 6 per cent. Assuming a cost of £150 
per additional building that needed to be air pressure tested, this could result 
in additional annual costs of £0.45 – £0.9m to carry out the tests with an 
additional £15,000 – £30,000 related to submitting the information to BCBs.

17.8	 Total costs of the additional design stage submission and additional air pressure 
testing would therefore be around £16m per annum with a further £0.8m 
attributable to the administrative cost of submitting the information.

Non-domestic buildings

17.9	 Using an assumption of 8,500 new buildings per year consistent with the 
assumptions on floor areas used for modelling and assuming a range of 
£1,000 to £1,500 as the cost of an additional design stage submission would 
result in an additional annual cost of between £9m and £13m per annum for 
non domestic buildings. In addition there would be a cost of about £50,000 
attributable to submitting the results to BCBs.

Part F

17.10	A new requirement under Part F 2010 is that air flow rates should be measured 
for all mechanical ventilation systems in new dwellings and that the measured 
flow rates be given to the building control body. Based on individual test costs 
of £125 for MVHR, £90 for MEV and £60 for intermittent extraction it has 
been estimated that if these tests are carried out on all new dwellings this 
could have an annual cost of around £10m. There would an additional cost for 
submitting this information to BCBs of around £0.75m.
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Deflated administrative burdens

Table 33: Administrative burdens – £ million

Part L Part F

Preparing 
information

Submitting 
information

Preparing 
information

Submitting 
information

Air pressure testing, 
domestic buildings

0.45 – 0.9 0.015 – 0.03

Design stage 
submission – domestic

15 0.75

Design stage 
submission – non-- 
domestic

9 – 13 0.05

Air flow measurement 10 0.75

Total 24.5 – 29 0.8 10 0.75

Source: Europe Economics using industry estimates

17.11	The total domestic and non-domestic administrative burdens for preparation 
and submission of the required information as set out in would be in the 
region of £35 – 45m per annum in 2009 prices. Out of this total £1.5m is for 
submitting the information to BCBs. The breakdown between Parts L and F is 
shown in Table 33.

17.12	Using ONS RPI data40, deflating this figure to 2005 prices gives a total annual 
administrative cost figure of £31 – £40m per annum for domestic and non-
domestic buildings. £1.4m of this is attributed to the submission of the 
required information.

40	 Average RPI All Items index figure 2009: 213.7; average 2005 192.0
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Appendix 1

Calculation of the Aggregate 25 per cent 
specifications

Based on the the weighted elemental analysis in the non-domestic case, the optimal 
specification which yields a 25 per cent reduction in CO2 emissions was determined 
by equalising marginal abatement costs across all components for roof-lit and side-lit 
buildings in the non-domestic sector.

In order to perform this calculation, several relationships between some of the outputs of 
the elemental analysis were estimated. These are described in more detail below.

Total net cost and total discounted CO2 savings

A quadratic relationship between the total net cost and the total discounted CO2 savings 
for each component in each of the specifications was estimated:

Equation 1		  y1 = ax2 + bx + c

Where “y1” is the total net cost (in £/unit of component) and “x” is the total discounted 
CO2 savings (in tCO2/unit of component). Differentiating the above equation results in a 
relationship between the marginal abatement cost and the total discounted CO2 savings:

Equation 2		  MAC = 2ax + b

Component specification and total discounted CO2 savings

A linear relationship between the specification of each component (e.g. different u-values 
for walls) and the total discounted CO2 savings for each component was estimated:

Equation 3		  y2 = dx + e

Where “y2” is the specification of the component and “x” is the total discounted CO2 
savings.

Annual CO2 savings and component specification

A linear relationship between the annual CO2 savings and the specification of each 
component was estimated:

Equation 4		  y3 = gy2 + h

Where “y3” is the annual CO2 saving (in tCO2/unit of component/year) and “y2” is the 
specification of the component, for example the u-value of a wall.
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The equations above were combined in order to generate the optimal specification for 
each component in order to yield a 25 per cent reduction in CO2 emissions overall.

A single marginal abatement cost was calculated such that equation 2 was satisfied for all 
components (see step 6)

Based on this marginal abatement cost, the total discounted CO2 saving (per unit of 
component) was calculated for each component in each building type

Using these total discounted CO2 saving numbers in equation 3 yielded the optimal 
specification for each component for each building type

Using these specifications in equation 4 produced numbers for the annual CO2 saving 
(per unit of component) for each component in each building type

These annual CO2 savings were scaled up to the national level based on build rate data 
for each of the building/dwelling types. This provided the total annual CO2 savings from 
tightening energy efficiency standards using this approach

The single marginal abatement cost used in the first step is calculated such that the savings 
from the derived specifications yield a 25 per cent reduction in emissions compared to a 
2006 baseline.
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Appendix 2

Elemental cost assumptions

NOTES AND COMMENTARY ON GENERIC NON DOMESTIC AND DOMESTIC 
CONSTRUCTION COSTS

General exclusions

Costs exclude

•	 VAT

•	 Professional Legal Fees etc.

•	 Land costs, fees etc.

•	 General assumptions

Costs have been derived from open dialogue with relevant manufacturers utilising their 
current technical data and costs for branded products as well as recent tender returns and 
historical elemental cost data bases.

Costs are subject to 20 per cent price variability with the following factors likely to have an 
impact on real costs:

•	 current prevalent market conditions

•	 economies of scale

•	 individual contractors workload (some may price high if they are busy)

•	 individual contractors negotiated discounts secured with material suppliers 
(varies from contractor to contractor)

•	 commercial views on profitability levels taken by individual contractors

•	 individual product selection and specification.

Due to the varied nature of non domestic type buildings, costs for the various non domestic 
buildings are based on generic building types compared where possible to:

•	 comparable building types and consistency of layout

•	 comparable floor to wall ratios and glazing to solid external wall ratios

•	 gross internal floor area; and
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•	 base specification, quality, shape and style, level of fit out etc. provided by 
Building Sciences for the building fabric and AECOM for the M&E.

Costs are based on:

•	 current prices, 4th Quarter 2008 with no allowance for future price movements 
due to inflation or future economic market forces

•	 competitively tendered works and from direct pricing from Specialist 
Manufacturers and Suppliers of branded products

•	 elemental unit quantities and not gross internal floor areas in order to refine 
accuracy and robustness of cost data; and

•	 projects generally situated within North Midlands/Yorkshire region.

Total cost data were provided on templates provided by Europe Economics with emphasis 
placed on incremental elemental costs in lieu of total costs.

Prices obtained from suppliers and contractors were on a commercial and confidential 
basis.

When obtaining prices for Windows best specification recipe/u value, it was noted that 
a very limited number of suppliers were able to provide cost data due to the current low 
demand for this level of specification within the market sector.

The baseline or reference domestic dwellings used in the study were based on typical 
examples of recent social and private housing developments, subsequently adapted to 
meet the various specification recipe scenarios provided by AECOM and Building Sciences.
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Appendix 3

Existing building assumptions

Extensions

Extensions to existing dwellings are not required to meet the same specifications as new 
build dwellings. Indeed, U-values and other elemental standards are more relaxed for 
extensions. It was assumed that detached, semi-detached and terraced houses may be 
extended but flats may not. It was further assumed that the floor area of an extension 
would be 9m2 and would not differ between dwelling types. Based on CLG data, it was 
estimated that approximately 150,000 dwellings will be extended each year.

The same categories of costs and benefits are calculated as for the new-build policy 
options.

Renovations and replacements

The following renovations have been considered:

•	 Replacement boilers

•	 Replacement windows

•	 External wall insulation – PU or phenolic foam with starting point of zero 
insulation. We could consider the case in which existing render must be 
removed and the case where this is unnecessary

•	 Internal wall insulation (insulated wallboard) – PU or phenolic foam with 
starting point of zero insulation.

•	 Cavity wall insulation – Blown mineral fibre

•	 Loft insulation – Mineral fibre with starting point of 0mm insulation.

•	 Loft insulation – Mineral fibre with starting point of 50mm insulation.

•	 Loft insulation – Mineral fibre with starting point of 100mm insulation.

•	 Floor insulation – Insulation (expanded polystyrene solid floor insulation) 
provided on existing solid floor.

•	 Floor insulation – Insulation (expanded polystyrene solid floor insulation) 
provided when replacing a suspended timber floor with a solid concrete floor – 
assume a 400mm under-floor space to suspended timber floor.

•	 Roofs – flat roof replacement deck – add PU foam insulation.



Appendix 3 Existing building assumptions  |  95

Given the paucity of data concerning renovations, assumptions concerning the number of 
renovations per year were taken from several sources, although an element of educated 
guesswork was nonetheless required for some renovations. The area of thermal elements, 
taken to be the same as for new-build dwellings, differs between dwelling types. This 
implied a need to split the assumptions regarding number of renovations between 
dwelling types, which was achieved by employing EHCS stock data.

The same categories of costs and benefits are calculated as for the new-build policy options 
but only 50 per cent of these are attributed to the policy to allow for the prior impact of EPC 
and supplier obligations.

It has been assumed that lofts may be converted in detached, semi-detached and terraced 
houses whilst garages may be converted in detached and semi-detached houses; flats are 
assumed to have to have neither a loft nor a garage. Assumptions concerning the total 
annual number of loft and garage conversions were agreed with AECOM, in the absence 
of any published data.

For loft conversions, area assumptions were identical to those assumed in the new-
build analysis and hence differed between dwelling types. To allow an analysis that took 
differences between dwellings into account, the total number of loft conversions was 
split between dwelling types on the basis of English House Condition Survey (EHCS) 
stock data. It was assumed that it would be necessary to insulate the loft at rafter level 
such that the pitched roof would achieve the same U-value as required under the selected 
new-build policy option. Per-conversion energy saving and cost data were taken directly 
from the analysis of renovating a roof and installing insulation from a starting point of 
0mm insulation.

Garage conversions were assumed to be a common size with floor area 18m2 and 
given the wide variety of attached garage styles, it was necessary to make some further 
simplifying assumptions. In particular, two walls were assumed to be external and two 
internal, the garage door was assumed to be 4.6m2 and 80 per cent of existing housing 
stock was assumed to be of masonry construction. Provided with these basic assumptions, 
the areas of the other thermal elements, including the additional brickwork and window to 
replace the garage door, were estimated.

To value costs and benefits for additional brickwork and windows, the cost and energy 
saving assumptions utilised in the new-build analysis were employed. For existing walls, 
it was assumed that additional insulation would be provided on the internal area of 
external walls since this area would require a surface finish upgrade even in the absence of 
additional insulation. For this, and all other existing thermal elements, energy saving and 
cost data were taken from the renovations analysis.

The same categories of costs and benefits are calculated as for the new-build policy 
options.
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Assumptions on numbers of existing buildings affected.

 
Quantity 

per annum Source

Extensions 150,000 CLG planning statistics

Renovations

Internal wall insulation 7,500 2007 trade estimates in “UK 
Domestic Solid Wall Insulation, 
Sector Profile, May 2008

External wall insulation 10,000 2007 trade estimates in “UK 
Domestic Solid Wall Insulation, 
Sector Profile, May 2008

Cavity wall insulation 500,000 Based on forecast of required 
installation rate to meet CERT 
in “The Insulation Industry”, 
August 2008

Flat roof – replacement deck & felt 5,000 –

Loft insulation (starting point 0mm) 56,700 Based on forecast of required 
installation rate to meet CERT 
in “The Insulation Industry”, 
August 2008

Loft insulation (starting point 50mm) 171,500 Based on forecast of required 
installation rate to meet CERT 
in “The Insulation Industry”, 
August 2008

Loft insulation (starting point 
100mm)

263,200 Based on forecast of required 
installation rate to meet CERT 
in “The Insulation Industry”, 
August 2008

Floors – replacement 5,000 –

Floors – existing solid 10,000 –

Replacement Windows 5,794,000 Market research 2007

Replacement Boilers 1,566,084 Sales by SEDBUK band for 
12 months to Jan 2009

Loft conversions 30,000 –

Garage conversions 30,000 –
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