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1.1.2

Part 1T Introduction and how to respond to this
consultation

Introduction

Purpose of this review

The purpose of this review is to consider further improvements to the standards
set within The Building (Scotland) Regulations 2004 (as amended)! (Building
Regulations) to limit greenhouse gas emissions and energy use, both in new
buildings and where work to existing buildings takes place.

The review considers the technical, commercial and wider policy implications of
improvements to energy standards and offers proposals, as part of broader action
by the Scottish Government on climate change, to further our ambition of
becoming a net-zero society by 2045. It also presents proposals on the provision
for electric vehicle charging infrastructure or facilities in buildings.

The Scottish building standards system

The building standards system in Scotland? is established by the Building
(Scotland) Act 20032 (The 2003 Act). The system regulates building work on new
and existing buildings to provide buildings that meet reasonable standards which:

1 secure the health, safety, welfare and convenience of persons in or about
buildings and of others who may be affected by buildings or matters connected
with buildings,

9 further the conservation of fuel and power, and
9 further the achievement of sustainable development.

The Building Standards Division (BSD) is part of the Scottish Government
Directorate for Local Government and Communities. Our purpose is to provide
and maintain a robust legislative framework to ensure that the building standards
system in Scotland protects the public interest.

We work in partnership with Local Authority verifiers and other key stakeholders
across the construction industry, key stakeholders in policy development, and
other parts of Scottish Government. As a Division, we contribute to wider policy
objectives of government with regards to issues such as energy efficiency, climate
change and building safety.

The BSD prepares and updates building standards legislation and guidance
documents, conducting any necessary research and consults on changes as The
2003 Act requires.

Requirements applicable to building work are set through Building Regulations as
a set of mandatory functional standards. These are simple statements on what
outcomes must be achieved when undertaking building work. These standards

1 See https://www.leqislation.gov.uk/ssi/2004/406/contents/made
2 Information on the building standards system can be found at www.gov.scot/bsd
3 See https://www.legislation.gov.uk/asp/2003/8/contents

1


https://www.legislation.gov.uk/ssi/2004/406/contents/made
http://www.gov.scot/bsd
https://www.legislation.gov.uk/asp/2003/8/contents

1.1.3

114

are supported by a body of guidance set out in Domestic and Non-domestic
Technical Handbooks®. This published guidance assists by defining the scope of
action expected under each standard providing one or more examples of how
compliance with the standard can be achieved. Noting that the standards can also
be met through solutions not included in published guidance.

Energy standards within building regulations

Since the introduction of national building regulations to Scotland in 1964, there
have been energy standards, in one form or another. Initially these only applied to
the external fabric of certain residential buildings and were minimal in

nature. Later, they evolved to take account of commercial and industrial non-
domestic buildings and to address the energy efficiency of the building services
which are instrumental in providing comfort to the occupiers of buildings.

Prior to 2000, reviews of energy standards were less frequent, with the outcome of
such reviews result in modest standards that kept pace with change but which
could be comfortably achieved by all aspects of industry. An impact assessment
carried out on subsequent changes over this era would show a cost-benefit for
modest improvements thatwouldpayback qui ckly through
bills.

Following the introduction of the Building (Scotland) Act 2003 and our current
system of building standards in May 2005, energy standards within section 6 of the
Building Standards Technical Handbooks were reviewed and improved in 2007,
2010 and 2015. For new buildings, The Building (Scotland) Amendment
Regulations 2007 saw the introduction of a single means of demonstrating
compliance for new buildings on the basis of calculated carbon dioxide emissions
targets, using a Standard Assessment Procedure (SAP) for dwellings and
Simplified Building Energy Model (SBEM) (or equivalent) for non-domestic
buildings.

Each review introduced further staged improvement to standards and it is
assessed that emissions arising from energy use in new buildings constructed to
the 2015 standards are, on aggregate, around 75% lower for new homes and 80%
lower for new non-domestic buildings, compared to the standards in force in 1990.

Following a commitment by Ministers within the Programme for Government
2019/20° to ensure that, from 2024, all new homes are required to use renewable
or low carbon heat, this planned review of energy standards is aligned with
ongoing work on this theme, as set out in our draft Heat in Buildings Strategy®.

Review 2007 to 2013 - The Sullivan Report

Soon after the introduction of the 2007 energy standards, Ministers convened an
expert panel to advise on the development of a low carbon building standards
strategy to increase energy efficiency and reduce carbon emissions. The panel

4 Published at https://www.gov.scot/policies/building-standards/monitoring-improving-building-regulations/
5 https://www.gov.scot/publications/protecting-scotlands-future-governments-programme-scotland-2019-20/

6 https://consult.gov.scot/energy-and-climate-change-directorate/heat-in-buildings-strateqy/

2

t

he


https://www.gov.scot/policies/building-standards/monitoring-improving-building-regulations/
https://www.gov.scot/publications/protecting-scotlands-future-governments-programme-scotland-2019-20/
https://consult.gov.scot/energy-and-climate-change-directorate/heat-in-buildings-strategy/

was tasked with recommending challenging but realistic future targets for domestic
and non-domestic buildings, both new and existing.

The output of this process was The Sullivan Report’i 6 A Low Car bon Bui l
Standar ds St r at e gy THisonade Secrecanimandadians for the Scottish
Government, the majority of which are within the remit of the BSD. The Scottish

Government has acted in response to the panel's recommendations (a progress

report® was published in early 2011). Key recommendations for section 6 (energy)

included:

i staged increases in energy standards in 2010 and 2013 to substantially
reduce carbon emissions from new buildings;

1 the aim of net zero carbon (NZC) for space heating, hot water, lighting and
ventilation within the next 10 years, if practical; and

1 the ambition of total-life zero carbon buildings by 2030.

Whilst policy objectives have evolved over time, the principle objectives discussed
in the Report remain relevant to this ongoing review:

1 Research into 2021 newbuild targets includes the pre-NZC improvement
levels recommended by the Report as a comparator for progress on
deliverable levels of abatement;

TA revised 0 fore2045 iz at the leartgfdvinisterséClimate Change
Plan and is led by current work on heat in buildings for 2024; and

T Consideration of mechanisms to deliver 0
whilst outwith the scope of this current review, reflect the growing agenda to
account for and manage embodied emissions across all sectors.

1.1.5 2006to 20207 The EU Energy Performance of Buildings Directive.

From 2006 until the end of 2020, Directive 2010/31/EU of the European
Parliament and of the Council on the energy performance of buildings (the
Directive) committed the UK, as a Member State, to review the energy
performance requirements for buildings at intervals not exceeding 5 years. The
Directive also required the setting of minimum energy performance requirements
for new buildings and new building work and the application of a calculation
methodology for the former. Transposition of much of the Directive was devolved
in Scotland.

This review includes elements which transpose 2018 amendments to the

Directive®. These are noted in each relevant part of the consultation text. Beyond

these specific changes, Scottish Minister:¢
with EU law within areas of devolved responsibility, where this is practicable.

Amendment of building regulations in 2016'° also made provision for new
buil dings in relation to requirements unde

7 See http://www.scotland.gov.uk/Resource/Doc/217736/0092637.pdf
8 See http://www.scotland.gov.uk/Resource/Doc/217736/0113638.pdf
9 See https://www.legislation.gov.uk/eudr/2018/844

10 See https://www.legislation.gov.uk/ssi/2016/71/contents/made

3
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ener gy 6 n e whedefinitiod of sughduildings was drawn relatively

broadly and, accordingly, whilst the UK has demonstrated transposition, the term

is not currently being used to describe the outcomes from national regulations.

Ministers are of the view that further improvement is needed, focussed on

reducing delivered energy, before new buildingscan be consi dered &éne
energyo in the broader sense.

Accordingly, the current review continues a focus on actions which are effective in
reducing energy demand and the delivered energy needed at a new building. This
also supports the intent set out in our recent draft Heat in Buildings Strategy (see
section 1.2.2 below) to further reduce space heating demand in new buildings.

1.2 Drivers for current review

121 Scotlanddés Climate Change Act

The Climate Change (Scotland) Act 2009 (The 2009 Act), which originally received
Royal Assent on 4 August 2009, remains a key commitment of the Scottish
Government and is the most far-reaching environmental legislation considered by
the Scottish Parliament during the first ten years of devolution.

The Climate Change (Emissions Reduction Targets) (Scotland) Act 2019 (The
2019 Act), which amends The 2009 Act, sets targets to reduce Scotland's
emissions of all greenhouse gases to net-zero by 2045 at the latest, with interim
targets for reductions of at least 75% by 2030 and 90% by 2040.

Our target of net-zero emissions by 2045, five years ahead of the rest of the UK, is

firmly based on what the independent Committee on Climate Change

(CCC) advise is the limit of what can currently be achieved. The levels of all of

Scotl andbés targets are regularly reviewed

We published our_Climate Change Plan update in December 2020 which reflects
the increased ambition of The 2019 Act. This update maintains the commitment to
investigate the potential for further, significant improvement on 2015 energy
standards and also how building regulations can support the achievement of these
targets and other emissions and energy policy outcomes, including our
decarbonisation of heat agenda.

It is recognised that, within their scope of application, Building Regulations already
deliver a significant contribution to emissions reductions. However, it is the
potential for practical delivery of further improvements to building performance
through energy standards, and the extents to which regulation can support other
policy work, which is being investigated by this review. This is subject to the
caveat that such proposals should be subject to robust assessment of both
benefits and costs and the implications to the construction industry in Scotland.

1.2.2 2021 Draft Heat in Buildings Strategy

Building on the policies and actions set out in the 2020 Climate Change Plan
update, the draft Heat in Buildings Strategy sets out a pathway to zero emissions
buildings by 2045 and details a series of near-term actions to put us on a clear



http://www.legislation.gov.uk/asp/2019/15/contents/enacted
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path towards this, as well as a range of further, longer-term commitments to
accelerate and further scale the transforr

Heating and powering buildings currently &
energy usage i a figure which must be both significantly reduced and delivered

through a transition to low and zero emissions heating systems if we are to

achieve our goal of net zero by 2040.

We must continue to review standards set by building regulations for both energy
and emissions performance, and to consider related issues such as the provision
of ventilation and the risk of summertime overheating. These should be ambitious
enough to drive improvement and innovation, support our Green Recovery and
deliver buildings which are fit for purpose to meet our 2045 target and consider
how our climate is likely to change over the coming years.

1.2.3 2024 New Build Heat Standard

As part of our Heat in Buildings Strategy, the Scottish Government is committed to
ensuring that, from 2024, new buildings must use heating systems which produce
zero direct emissions at the point of use.

A scoping consultationt! on proposals was undertaken from December 2020 to
March 2021 which set out our high-level vision for the new Standard. This focused
upon regulation of new buildings to meet the commitment set out in the 2019
Programme for Government to require new buildings to use renewable or low
carbon heat.

The Scottish Government is currently developing more detailed proposals for
further, detailed consultation on this issue. Provisions within this energy standards

consul tation are framed in the context of
emi ssions6 heat sol ut i Bropssals afferdad madudevtteer y near
need to O6futureproofdod new buildings, by de

reduction and setting out information on simple, low cost adaptation where such
solutions are not included on initial construction.

1.2.4 Decarbonisation of Transport in Scotland

The transport sector is the largest emitter of greenhouse gases in Scotland,
accounting for 29% of all emissions in 2019 with road transport making up the
majority of those emissions at 66%*2.

The Scottish Gover nmeanupiae (CJPu),mabliskedi@dh ange F
December, set out the pathway to meet Scot
emission reduction targets by 20323, This includes an aim to phase out of the

need for new petrol and diesel cars, and vans by 2030.

Part of that pathway is our commitment to the decarbonisation of transport in
Scotland. The National Transport Strategy 2 sets out the strategic vision for
Scotlandbés transport system and t h-do Mi ssi

11 See https://www.gov.scot/publications/new-build-heat-standard-scoping-consultation/

12 Scottish Greenhouse Gas statistics: 1990-2019 - gov.scot (WwWw.goV.Scot)

13 hitps://www.gov.scot/publications/securing-green-recovery-path-net-zero-update-climate-change-plan-
20182032/
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reduce our emissions by 75% by 2030 and to net-zero by 2045 - underlines the
seriousness with which we are tackling the climate emergency*4.

The transition to Electric Vehicles (EVs) will contribute significantly to these goals
and, with demand for EVs growing rapidly, we want people to have access to
convenient and reliable EV charging infrastructure at home, at work and when out
and about.

Therefore, through this consultation, we are seeking feedback to help inform the
requirements we intend to set out in legislation and supporting guidance for the
installation of EV charge points and enabling infrastructure in residential and non-
residential buildings going forward.

1.3  Proposals to improve the emissions and energy performance of
buildings

1.3.1 Scope of this consultation

Recognising the improvement already delivered by previous reviews, the current
programme of work is seeking to look at opportunities for further improvement and
can be summarised, briefly, under the following themes:

1 Newbuild standards i level of ambition, impact and deliverability;

1 Specific provisions to support the transition to low and zero emissions heat
solutions, including a focus on reducing energy demand for heating;

1 Changes to improve the specification of individual elements in new and
existing buildings which are also deliverable and, for building services, aligned
to a UK-wide specification/approach;

1 Assurance that change does not increase the risk of unintended
consequences for other aspects of building performance or function i
ventilation and overheating risk;

1 Reviewing how the building standards process can support better outcomes
and performance in practice through more robust compliance processes; and

1 Implementation of EV charge provision in new and retrofitted buildings.

For new buildings, this consultation proposes two specific levels of further
improvement based upon research into solutions which are deliverable, reflecting
levels of specification and construction solutions already in use in the development
of new homes and new non-domestic buildings.

1.3.2 Review Topics

The following topics areas are identified within this review. An introduction on the
issues being addressed is provided within each section:

1 The setting of overall energy performance standards for new buildings (section
2);

14 https://www.transport.gov.scot/publication/national-transport-strategy-2/

6
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Revision of elemental provisions for both building fabric and fixed building
services, applicable to new buildings and work to existing buildings (section 3);

Consequential changes to standards for building ventilation in response to
energy provision (section 4);

Introduction of overheating risk assessment and mitigation measures for new
homes and other new residential buildings (section 5);

A summary of action being taken to improve compliance with standards and
the performance of buildings (section 6); and

Provision for the installation of electric vehicle charging infrastructure in new
buildings and those subject to major renovation (section 7).

In addition, action to improve compliance with building regulations is discussed,
examining the delivery of energy related measures in the context of parallel
development of the Compliance Plan approach to design and construction.

Consultation documents

In addition to this consultation paper, the consultation package comprises of nine
further supporting documents published in pdf format:

T

= =2 =4 4 -4 -5 -

Respondent Information Form and Consultation Questions 1 available on the
consultation webpage;

Interim Business and Regulatory Impact Assessment - Section 6 (Energy) 1
Annex A to this document;

Consultation proposals - Section 6 (Energy) Domestic;

Consultation proposals - Section 6 (Energy) Non-domestic;

Consultation proposals - Domestic Building Services Compliance Guide;

Consultation proposals - Non-domestic Building Services Compliance Guide;

Consultation proposals - Standard 3.14 (Ventilation) Domestic;

Consultation proposals - Addressing Overheating Risk in New Dwellings; and

Consultation proposals - NCM Modelling Guide for Scotland.

Supporting research

Research which underpins both the development and costing of options for
revised performance targets for new buildings and an assessment of the risk of
peak summer overheating in domestic/residential buildings is published in support
of this consultation.

Links to these documents are provided below:

T

1

Review of energy and emissions targets set for new domestic buildings 1
published at https://www.gov.scot/ISBN/978-1-80201-194-4.

Review of energy and emissions targets set for new non-domestic buildings i
published at https://www.gov.scot/ISBN/978-1-80201-192-0.
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https://consult.gov.scot/local-government-and-communities/building-regulations-energy-standards-review/supporting_documents/Draft%20Guidance%20%20Standard%203.14%20Ventilation%20Domestic.pdf
https://consult.gov.scot/local-government-and-communities/building-regulations-energy-standards-review/supporting_documents/Draft%20Guidance%20%20Addressing%20Overheating%20Risk%20in%20New%20Dwellings.pdf
https://consult.gov.scot/local-government-and-communities/building-regulations-energy-standards-review/supporting_documents/Draft%20Guidance%20%20NCM%20Modelling%20Guide%20for%20Scotland%20.pdf
https://www.gov.scot/ISBN/978-1-80201-194-4
https://www.gov.scot/ISBN/978-1-80201-192-0

1 Research i Overheating in New Homes i published at
https://www.gov.scot/ISBN/978-1-80201-193-7.

1.3.5 Timetable for implementation
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Subject to the outcome of this consultation, Ministerséwould propose to introduce
further improvements as set out in sections 2 to 6 (provisions for energy,
ventilation and overheating) via amendment of Building Regulations and
supporting guidance in late 2021, bringing changes into force in 2022.

Changes arising from proposals within section 7 (electric vehicle charging
provision) will be subject to further development and implementation during 2022.

Responding to this Consultation

This consultation runs for 12 weeks. We are inviting responses to this consultation
by Friday 15" October 2021.

Why we are consulting

Consultation is an essential part of the policy-making process. It gives us the
opportunity to consider your opinion and expertise on a proposed area of work.

You can find all our consultations online: http:/consult.scotland.gov.uk. Each
consultation details the issues under consideration, as well as a way for you to
give us your views, either online, by email or by post.

Responses will be analysed and used as part of the decision-making process,
along with a range of other available information and evidence. We will publish a
report of this analysis for every consultation. Depending on the nature of the
consultation exercise the responses received may:

1 indicate the need for policy development or review;

1 inform the development of a particular policy;

1 help decisions to be made between alternative policy proposals; and
1 be used to finalise legislation before it is implemented.

While details of particular circumstances described in a response to a consultation
exercise may usefully inform the policy process, consultation exercises cannot
address individual concerns and comments, which should be directed to the
relevant public body.

A series of questions on specific topics are posed, many of which are asked
separately for both Domestic and for Non-domestic buildings, reflecting differences
in proposals and also acknowledging that many respondents may only have an
interest in one or other of these building categories.

When responding to the numbered questions which offer a choice of responses,
please also provide information or evidence to explain your view on the topic
wherever possible. This assists us in assessing the reason for your view and
presenting the overall picture in reporting on each issue.
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1.4.2 Replying on-line using Citizen Space

Please respond to this consultation using the Scottish Government's consultation
platform, Citizen Space. You can view and respond to this consultation online at
https://consult.gov.scot/local-government-and-communities/building-regulations-
energy-standards-review/.

Using Citizen Space, you can save and return to your responses while the
consultation is still open. Please ensure that consultation responses are submitted
before the closing date of Friday 15" October 2021.

If you are uploading a supporting document to Citizen Space as part of your

response, please wherever possible include a summary of the issue it covers
againsttherelevantc onsul tati on question or in the ¢
each section for the consultation.

1.4.3 Replying by post

If you are unable to respond online, return your response, including the
Respondent Information Form (see 'Handling your response’ below) to:

2021 Energy Consultation
Building Standards Division
Denholm House
Almondvale Business Park
Livingston

EH54 6GA

It would be helpful to have your response by email or using the electronic
response form. The electronic response form can be accessed at the following
website address: https://consult.gov.scot/local-government-and-
communities/building-requlations-energy-standards-review/.

You can also email your response to buildingstandards@gov.scot.

1.4.4 Handling your response

If you respond using Citizen Space,you wi | | be directed to t he
before submitting your response. Please indicate how you wish your response to

be handled and, in particular, whether you are content for your response to be

published. If you ask for your response not to be published, we will regard it as

confidential, and we will treat it accordingly.

If you are unable to respond via Citizen Space, please complete and return the
Respondent Information Form which is downloadable as a supporting document
on the consultation webpage.

All respondents should be aware that the Scottish Government is subject to the
provisions of the Freedom of Information (Scotland) Act 2002 and would therefore
have to consider any request made to it under that Act for information relating to
responses made to this consultation exercise.

To find out how we handle your personal data, please see our privacy policy:
https://www.gov.scot/privacy/.



https://consult.gov.scot/local-government-and-communities/building-regulations-energy-standards-review/
https://consult.gov.scot/local-government-and-communities/building-regulations-energy-standards-review/
https://consult.gov.scot/local-government-and-communities/building-regulations-energy-standards-review/
https://consult.gov.scot/local-government-and-communities/building-regulations-energy-standards-review/
mailto:buildingstandards@gov.scot
https://consult.gov.scot/building-standards/building-regulations.
https://www.gov.scot/privacy/
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1.4.6

Next steps in the process

Where respondents have given permission for their response to be made public,
and after we have checked that they contain no potentially defamatory material,
responses will be made available to the public at: https://consult.gov.scot/local-

government-and-communities/building-requlations-energy-standards-review/. If
you use Citizen Space to respond, you will receive a copy of your response via

email.

Following the closing date, all responses will be analysed and considered along
with any other available evidence to help us. Responses will be published where
we have been given permission to do so. An analysis report will also be made
available.

The Scottish Government will review responses to the consultation and the issues
raised during engagement with stakeholders to inform development of the final
version of the proposed changes to published standards and guidance set under
Building Regulations.

Comments and complaints

If you have any comments about how this consultation exercise has been
conducted, please send them to: buildingstandards@gov.scot.

Building Standards Division
July 2021
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2.1

Part 21 Energy, new buildings

Introduction

This section of the consultation covers the process of demonstrating compliance of
a new building with standard 6.1 of Building Regulations via the application of the
SAP or SBEM calculation methodology. It addresses the process of setting and
meeting performance targets under that standard. Proposed revisions applicable
to both new buildings and work to existing buildings are addressed within Section
3 of this document.

Consultees may be familiar with the current approach, under standard 6.1, to

setting overall emissions targets for new buildings. This uses one or more
example specifications which define a
and a o6target emi ssi on Jhecakctlated emassian fotthee n
proposed (actual) building should not exceed this target.

This overall emissions standard is supported by additional standards and guidance
within Section 6 (energy) of the Technical Handbooks on the minimum
performance of elements of building fabric and services and on the commissioning
of systems and provision of information to the building user.

Through revision of standard 6.1, this review presents two options to further
improve the energy performance of new buildings using the draft amended UK
methodologies (SAP 10 and SBEM version6), whi I st r et ai ning
buil di ng 6 Inaopgderiogthishwe also propose amendments to the
definition of the notional building to both continue to place an emphasis on low and
zero emissions heat systems and offer an effective approach to energy demand
reduction.

Work undertaken to define possible amended targets and assess the likely cost of
their implementation is set out in published domestic and non-domestic research
papers:

i Review of energy and emissions targets set for new domestic buildings.

 Review of energy and emissions targets set for new non-domestic buildings.

The outcomes sought from this research were to:

1 establish options for a new notional building specification and illustrate the
associated costs and benefits arising from change;

1 investigate a new primary energy target to meet a provisions of the 2018
amendment to the EU Energy Performance of Buildings Directive; assess the
implications of this to design solutions.

9 consider an approach that will also support transition to low and zero
emissions heat systems in advance of the proposed 2024 New Build Heat
Standard, whilst still retaining viable options for fossil fuel heating systems at
this time.

The higher of the two options proposed is intended to illustrate a specification that
sets out an achievable but challenging level of ambition in support of the

11
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implementation of the 2024 Heat Standard. However, we seek views on both
options as the potential standard for implementation in 2022.

This section sets out the areas of change proposed in relation to the delivery of
new buildings, considering the calculation process set out under standard 6.1 and
other activities relevant to the design, construction and testing on new buildings.

Following review of standards set for new buildings, consequential changes will be
made to section 7 (sustainability) and the guidance to standard 7.1 to reflect the
amended baseline performance of new buildings under the revised standards.

Any changes implemented following this consultation will adopt the new version of
the UK calculation methodologies, SAP 10 and SBEM version 6, which include a
range of improvements and enhancements to each methodology and adopt
revised fuel emission factors and primary energy factors.

Research into the level of improvement deliverable by an improved notional
building specification was undertaken using the information available on these new
editions in 2020. Use of the pending new version of the methodologies and
associated data enables us to report only the benefit derived from amendment to
target setting via Building Regulations. And not on the benefit derived from
amendment of the calculation methodology itself, including the significant revision
to factors used in the calculation of emission and primary energy performance.

2.2 Proposals

2.2.1 Introduction of an energy target for new buildings

Standard 6.1 (carbon dioxide emissions) has, since 2007, set an overall
performance target for new buildings via t
using the SAP and SBEM methodologies; a target which should not be exceeded

by the calculated emissions for the actual building.

However, to support a more informed approach to design and to the delivery of

buildings which have very low energy demand, we are proposing the introduction

of a further target, using calculated energy demand as the metric. This will

become increasingly relevant as the decarbonisation of fuels, such as grid

supplied electricity, continues and in the context of 2024 heat standard proposals,
torequrenew bui l dings to use only &6zero direct

As one of our key aims is to further reduce greenhouse gas emissions, it is
intended to also retain the current process of setting emissions targets for new
buildings. By doing so, we can continue to define a greater challenge in
compliance where use of higher emissions fuels is proposed. We will, however,
also discuss if there are situations where the emissions metric may no longer be
needed to achieve this aim (see section 2.2.11).

A requirement of the 2018 amendment to the Energy Performance of Buildings
Directive, set out in Annex 1 of that document, is that Member States adopt
primary energy as the principal metric for compliance with minimum energy
performance requirements. This is an action which is currently being considered
for implementation across the four UK administrations.

12



Primary energy is defined as fenergy from renewable and non-renewable sources
whi ch has not undergone any conversion or

The primary energy demand for a building is already reported on Energy
Performance Certificates and is derived by the application of primary energy
factors to the calculated total delivered energy (that supplied from external
sources) for each fuel used at a building. These factors are listed within the SAP
and SBEM documentation and information on how they are derived published on
the BRE SAP 10 website®.

We therefore propose that the new energy target be defined in terms of primary
energy to reflect the provisions set out in the EU Directive. The introduction of this
6Target Primary Energy Ratingd6 (TPER) i s

9 Consultation proposals - Section 6 (Energy) Domestic;

9 Consultation proposals - Section 6 (Energy) Non-domestic;

And implemented in our consultation versions of:

9 iSAP: htips://www.scotland.isap.org.uk/ and

1 c-SBEM: https://www.uk-ncm.org.uk/download.jsp?id=17.

Primary energy or delivered energy?

Due to the application of factors calculated for each fuel source, use of primary
energy and emissions targets can have differing impacts on specific building
solution depending on the fuel types used. For example, as a result of grid
decarbonisation, emission factors for electricity are now significantly lower than
gas whilst primary energy factors for electricity remain higher than gas. This issue
and the implications for specification of new buildings is examined within the
published research papers noted in section 2.1 above.

Accordingly, we recognise there may also be views on the benefit of a more direct
representation of energy demand, such as the calculated @elivered energyototal
for a building.

Delivered energy is the amount of energy that needs to be supplied to the building
from external sources. This is the calculated energy demand for the building less
any offsetting of that demand from the generation of energy or heat onsite from
renewable sources. It is the delivered energy total for each fuel supplied to a
building to which primary energy and emissions factors are applied.

In addition to the presentation of a proposed Target Primary Energy Rating, the
calculated total for delivered energy for the notional and actual building are also
presented in the consultation versions of iISAP and cSBEM. This is to inform
discussion on the preferred metric (primary or delivered energy) for the new
performance target.

15 https://www.bregroup.com/sap/sap10/
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2.2.2

Question 117

Do you support the extension of standard 6.1 to introduce an energy target
in addition to the current emissions target? If yes, do you have a view on
the metric applied i primary or delivered energy?

Yes, a primary energy target R
Yes, a delivered energy target R

ke 4

No n

Please provide a summary of the reason for your view below.

Options for uplift in standards for new dwellings

At present, emissions targets for new homes are generated within SAP tools by
the application of a published O6noti o
energy-related characteristics of the building. These are applied to a building
model which matches the form and extents of the proposed dwelling.

Under the 2015 regulations, there are five notional building specifications which
are applied based upon the chosen fuel for space heating in the actual dwelling
(mains gas, LPG, oil, electricity, biofuel). In addition to the elements described for
each heating fuel, a set of standard assertions are also applied for other
characteristics and elements of the dwelling. The current notional building
specification includes an element of on-site generation (PV) for the three fossil fuel
packages and applies a modest efficiency air source heat pump for the electrical
package.

In the 2015 standards, the level of reduction in emissions for fossil fuel solutions
was approximately twice that of electricity and biofuel solutions, whilst ensuring
that such solutions remain practicable. This reflected both the previous review to
improve the electricity notional buildingand Mi ni st er s6 st at ed
progressively move away from higher emissions heating solutions. In this current
review, we are seeking to continue that trend, in recognition of proposals to
decarbonise heat in new homes from 2024. And to respond to evidence that
further i mprovement in building fabri
as an element in the specification of post-2015 new homes.

Development of proposals

Research was undertaken in 2019-20 to identify the capacity for further
improvement in the overall energy and emissions performance of new dwellings.
Analysis was based upon a set of six dwelling types/variants: detached home,
semi-detached home, mid-terrace house and ground, mid and top floor flats,
modelled in a block configuration. These were used, together with analysis of data
on recent dwelling completions to provide a national baseline profile from which
the impact of the proposed changes can be established.

The building energy modelling was undertaken using a consultation version of
SAP 10 (iISAP) with updated emission and primary energy factors; these factors
can be found in the consultation version of SAP 10.1 on the BRE website. The
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research contractor provided current capital and lifecycle cost data for Scotland
and the resultant cost benefit analysis is presented in the research paper and
summarised within the accompanying Business and Regulatory Impact
Assessment.

These proposals were put to a building standards Working Group comprised of
representatives from across the built environment sector in a series of meetings
between January and May 2021. The research paper which informs these
proposals can be found at https://www.gov.scot/ISBN/978-1-80201-194-4.

The intent was to investigate options for further improvement in calculated building
performance and how the current provision
could be simplified when defining a revised notional building specification.

It was determined that a single notional building set using gas heating would result
in a significant benefit from use of an electric heat pump solution which may not be
countered by the setting of robust elemental backstops for building fabric.
Similarly, setting targets with an electric heat pump solution would make
compliance for other fuels challenging, due to the far higher heat generation
efficiency typical of such solutions available to the market.

The option to retain more than one notional building can address both these
issues, albeit it would result in two sets of energy and emissions outcomes (as is
the case with the current approach across five fuels).

It was recognised that it is difficult to seek to compare other solutions directly with
an effective heat pump specification. Given that it is not the intent of this review to
preclude the use of gas or other fossil fuels, it was considered that two notional
building specifications should be employed, one for heat pump solutions and one,
based upon mains gas, for all other solutions. This is set out on page 70 of the
supporting research report.

Options for implementation

Accordingly, these are applied to two specification options for overall levels of
improvement.

Option 1: Ol mpdiovedd standa

1 Notional Building 1 - Air Source Heat Pump (ASHP) + improved fabric +
natural ventilation (O0ASHP i fimaheat ed6) , w
pump.

1 Notional Building 2 - Gas boiler + improved fabric + natural ventilation + PV
(6Gas i mpr oved®6) heatediyeanyeothet meahsl i ng i s

Option 1 results in an aggregate emissions reduction of 32% over the 2015
standards assuming no significant change in fuel mix - reducing heat demand
by identifying improved building fabric values; glazing achievable with double
glazed units; fabric infiltration of 5 m3/(m2.h)@50Pa and use of intermittent extract
fans with trickle vents.

In terms of national outcome, Option 1 (improved) results in:
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1 An aggregate 32% reduction in annual emissions which, when factoring in
anticipated changes to emissions factors from 2021 to 2045, equates to a
net reduction in emissions for the build over that period of 22%

1 The latter is reduced to 18% if an assumed 50% of on-site generation
exported to the grid is excluded from calculations (see section 2.2.10).

1 Anincrease in capital cost of construction of between 3% to 4% is identified
for this option.

1 Savings in fuel costs, assessed for a 60 year period, would accrue but do
not offset the initial additional capital cost.

Option 2: OAdvancedo standar d:

1 Notional Building 1 - Air Source Heat Pump (ASHP) + advanced fabric +
MVHR (6ASHP advancedd), bwaheateummglwel | i ng

9 Notional Building 2 - Gas boiler+ advanced fabric + MVHR
advancedd6), whheate@bydnyethetmeang i s

Option 2 results in an aggregate emissions reduction of 57% over the 2015
standards assuming no significant change in fuel mix - reducing heat demand
by identifying more stringent building fabric values; glazing achievable with triple
glazed units; fabric infiltration of 3 m3/(h.m2)@50Pa and use of mechanical
ventilation and heat recovery.

In terms of national outcome, Option 2 (advanced) results in:

1 An aggregate 57% reduction in annual emissions which, when factoring in
anticipated changes to emissions factors from 2021 to 2045, equates to a net
reduction in emissions for the build over that period of 45%

1 The latter reducing to 39% if an assumed 50% of on-site generation exported
to the grid is excluded from calculations (see section 2.2.10).

1 An increase in capital cost of construction of between 5% to 7% is identified
for this option.

1 Savings in fuel costs, assessed for a 60 year period, would accrue but do not
offset the initial additional capital cost.

Both option 1 and 2 apply a similar building services specification, with reduced
flow temperatures (<55 °C) wet heating systems. Wastewater heat recovery and
photovoltaic panels are specified for the gas national building. An increased area
of photovoltaics is proposed but based upon building foundation area, to reflect
available roof space, resulting in a proportionally lower provision being assigned to
flats as the height of a block increases. The contribution of on-site generation to
the notional building is also capped to reflect the proportion of generation which
can be used at the building (see section 2.2.10 for further details).
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National outcome i emissions savings

Table 1 - New dwellings T annual abatement compared to 2015 standards i

Proposed reduction.

New Dwellings

Option 17 dmprovedod

Option 27 Advancedd

Annual abatement (%)

32%

57%

Annual abatement (KT)

7 kt COZe

13 kt COZe

The above national outcomes are derived from applying the emission reductions
calculated for individual dwelling cases to a national build annual profile. This build
profile, which remains based predominantly on mains gas solutions, is set out in
section 1.4 of the domestic research report. The reductions for individual dwelling
examples are noted in Table 1 below.

Table 2: Emissions reduction against 2015 baseline for Option 1 and 2 notional
building specifications (dwellings).

Dwelling | Detached deStZ::nri;ad Semi- te,\r/lrigc;e Flat
Type | house detached (average)
yp
(mains HEUSE house IesE (mains
as) (mains (ASHP) (mains as)
Modelled scenario 9 gas) gas) g
Option 1 - Gas 34% 34% N/A 36% 24%
omprovedoécase
Option 2 - Gas 61% 60% N/A 62% 48%
6 a d v donases
Option 1 - ASHP 75%* 75%* 39% 74%* 74%*
omprovedécase
Option 2 - ASHP 8006+ 80%* 51% 80%* 80%*
@dvancedbcase

* applies only where change of heat source from mains gas boiler to air source

heat pump.

The full detail of both specifications are set out in clause 6.1.2 of €Consultation
proposals - Section 6 (Energy) Domestico .

A consultation modelling tool which implements these two options is available
online at https://www.scotland.isap.org.uk/.

We seek your views on both of these options.

Question 2171

What level of uplift to the 2015 standard for new dwellings do you consider
should be introduced as an outcome of this review?

Option 1:
Option 2 :
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Another level of uplift n

Please provide a summary of the reason for your view.

2.2.3 Options for uplift in standards for new non-domestic buildings

At present, emissions targets for new non-domestic buildings are generated within
approved SBEM or DSM tools by the applicat
specification describing the energy-related characteristics of the building. The

specification, which is set out in guidance to standard 6.1 and in the 2015 NCM

Modelling Guide, is applied to a building model which matches the form and

extents of the proposed building.

Under the 2015 regulations, there is a single notional building specification,
applied throughout the building on a zone by zone basis, with variant elements 1
for building fabric (based upon ventilation strategy), infiltration and glazing
assertions (based upon glazing location/presence) and the choice of space and
water heating solutions (the fuel proposed in the actual building is applied in the
notional building, with a defined efficiency). Default assertions for cooling, lighting
and auxiliary energy use are assigned.

The 2015 notional building includes an element of energy offsetting via onsite
generation of power using PV as a proxy, assigning capacity based upon the
lesser of two values derived from gross internal area or roof area.

The 2015 standards saw a move away from use of mains gas (or oil if mains gas
is unavailable) as the fuel of the notional building, to application of the same fuel
for both setting and meeting the emissions target. This change was made mainly
to recognise that inappropriate specification of biofuels could enable compliance to
be achieved with far higher level of energy demand than fossil fuel or electric
solutions.

In this current review, we are seeking to continue that focus on targets that support
the delivery of an energy efficient new building which can utilise the fuel that is
most appropriate for its type and location whilst also recognising the intent to
regulate for Zero Direct Emissions heat solutions from some point at or soon after
2024, This suggested a similar approach to that taken for domestic buildings in
terms of a more consistent approach to notional building options. We sought to
investigate whether this, combined with the proposed Primary Energy metric, can
be well-aligned with the intended heat policy trajectory.

Development of proposals

Research was undertaken in 2019-20 to identify the capacity for further
improvement in the overall energy and emissions performance of new non-
domestic buildings. Analysis was based upon a set of seven different building
types (shallow plan and deep plan office, hospital, hotel, primary school, retail unit
and warehouse), with variant modelling of main heating fuel giving 12 cases.
These were used, together with analysis of recent EPC data on building

16 https://consult.gov.scot/energy-and-climate-change-directorate/new-build-heat-standard/
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completions to enable projection of a national profile from proposed changes to
specification.

The building energy modelling was undertaken using the current version of SBEM,
but with application of projected emission and primary energy factors; these
factors are noted within the research report. The research contractor provided
current capital and lifecycle cost data for Scotland and the resultant cost benefit
analysis is presented in the research paper and summarised within the
accompanying Business and Regulatory Impact Assessment.

These proposals were put to a building standards Working Group comprised of
representatives from across the built environment sector in a series of meetings
between January and May 2021. The research paper which informs these
proposals can be found at https://www.gov.scot/ISBN/978-1-80201-192-0.

The intent was to investigate options for further improvement in calculated building
performance and whether a more simplified allocation of fuel types within the
notional building, with an emphasis on renewable solutions, would be beneficial in
driving energy and emission reduction.

The use of an electric air source heat pump (ASHP) was identified as one viable
solution and this was assessed against an alternate specification using a gas
boiler solution with building performance augmented by on-site generation (with
PV as the example solution). The research report also identified practical
limitations associated with the use of generating technologies to offset demand
and reduce delivered energy. In brief, it also identified that it would not be
practical nor desirable to set two such specifications in a way which delivered
broadly equivalent outcomes for all buildings. This would require either significant
generation capacity (in the gas notional building) or specification of an
unrealistically low efficiency for the ASHP building. This is set out from page 64
and page 79 of the supporting research report.

The option to retain more than one notional building can address both these
issues, albeit it would result in two sets of energy and emissions outcomes (as is
the case with the current approach where the same fuel is assigned to both
notional and actual building). Proposals therefore offer a simplified approach in
that the notional building is based on only two fuel types, with values assigned to
fabric set irrespective of the heating and ventilation strategy applied.

The research did initially investigate thr
was based upon the most challenging specification currently applied for fabric

under the 2015 standards. As this option resulted in relatively low level of further

abatement, analysis was not progressed further and it is not offered as a proposal

within this consultation.

Options for implementation

Accordingly, two notional building specifications are applied to two specification
options for overall levels of improvement.

Option 1: OMediumbé standard:

1 Notional Building 1 7 400% Air Source Heat Pump (ASHP); improved fabric +
ventilation with heat recovery, if building is heated by a heat pump.
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1 Notional Building 2 - Gas boiler and PV (Gas+PV); improved fabric +
ventilation with heat recovery + PV, if dwelling is heated by any other means

Option 1 results in an aggregate emissions reduction of 16% over the 2015
standards assuming no significant change in fuel mix - reducing heat demand
by identifying improved building fabric values; glazing achievable with double
glazed units; fabric infiltration of 4 m3/(m2.h)@50Pa.

In terms of national outcome, Option 1 (medium) results in:

1 An aggregate 16% reduction in annual emissions (without fuel switching)
which, when factoring in anticipated changes to emissions factors from 2021
to 2045, equates to a net reduction in emissions for the build over that period
of 14%.

1 The emissions reduction increases to 60% should electric heat pump solutions
be adopted in lieu of mains gas. Again, when factoring in anticipated changes
to emissions factors from 2021 to 2045, that equates to a net reduction in
emissions for the build over that period of 44%

1 The variation in reduction in modelled building types arises from the significant
difference in energy profile across those types.

1 At present, it is assumed that PV output is used onsite with negligible export.
This will be reviewed subject to consultation feedback on section 2.2.10.

1 An increase in capital cost of construction of up to 4% is identified for this
option.

1 Savings in fuel costs, assessed for a 60 year period, would accrue in the
majority of modelled examples but do not offset the initial additional capital
and renewal costs.

Option 2: OHighdé standard:

1 Notional Building 1 7 435% Air Source Heat Pump (ASHP) + further improved
fabric + ventilation with heat recovery, if dwelling is heated by a heat pump.

1 Notional Building 2 - Gas boiler and PV (Gas+PV); further improved fabric +
ventilation with heat recovery + PV, if dwelling is heated by any other means

Option 2 results in an aggregate emissions reduction of 25% over the 2015
standards assuming no significant change in fuel mix - reducing heat demand
by identifying more stringent building fabric values; glazing achievable with triple
glazed units; fabric infiltration of 3 m3/(h.m2)@50Pa.

In terms of national outcome, Option 2 (high) results in:

1 An aggregate 25% reduction in annual emissions which, when factoring in
anticipated changes to emissions factors from 2021 to 2045, equates to a net
reduction in emissions for the build over that period of 21%

1 The emissions reduction increases to 62% should electric heat pump solutions
be adopted in lieu of mains gas. Again, when factoring in anticipated changes
to emissions factors from 2021 to 2045, equates to a net reduction in
emissions for the build over that period of 47%
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1 The variation in reduction in modelled building types arises from the significant
difference in energy profile across those types.

1 At present, itis assumed that PV output is used onsite with negligible export.
This will be reviewed subject to consultation feedback on section 2.2.10.

1 Anincrease in capital cost of construction of between 1% to 5% is identified
for this option.

1 Savings in fuel costs, assessed for a 60 year period, would accrue in the
majority of modelled examples, but do not offset the initial additional capital
and renewal costs.

Both option 1 and 2 apply a similar building services specification, with reduced

flow temperatures (<55 °C) wet heating systems. Specification of electric heating
and cooling systems i s f ur tAnencreasechpreamfv e d
photovoltaics is proposed but based upon either gross internal area of roof area,
whichever option results in the lesser array size. Application of PV within the

notional building is omitted where heat is provided via a heat pump. As with new
dwellings, the contribution of on-site generation to the notional building is also

capped to reflect the proportion of generation which can be used at the building

(see section 2.2.10 for further details).

National outcome i emissions savings

Table 3 - New buildings 7 annual abatement compared to 2015 standards i
Proposed reduction.

New No.n-FIomestlc Option 17 dmproved6 | Option 2717 Advancedod
buildings
Annual abatement (%) 16% 25%
Annual abatement (kT) 1.7 kt CO2e 2.6 kt CO2

The above national outcomes are derived from applying the emission reductions
calculated for individual building cases to a national build annual profile. This build
profile, which reflects the current fuel mix in new development, is set out in section
1.10.2 of the non-domestic research report. The reductions for individual building
examples are noted in Table 4 below.
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Table 4: Emissions reduction against 2015 baseline for Option 1 and 2 notional
building specifications (non-domestic). Modelled scenario for each building type.

Option 1 &as+ P | 34% 17% | 4% | 4% [-174%]| 19% | 16% | 48% 25% | 12%
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Option 2 @&sas+ P\ 45% 22% | 11% | 10% |-130% | 38% | 30% | 52% 47% | 22%

Option 1 ASHPO | 34% | 20% | 74% | 75% | 66% | -27% | 44% | 61% | 47% | 42% | 66% | 67%

Option 2 ASHPO | 36% | 23% | 76% | 78% | 68% | -16% | 48% | 65% | 48% | 43% | 70% | 70%
* increase in calculated emissions due to modelling with a higher emissions fuel.

The full detail of both specifications are set out in guidance to standard 6.1 of
&onsultation proposals - Section 6 (Energy) Non-domesticéand in more detail
within €onsultation proposals - NCM Modelling Guide for Scotlandd

A consultation tool which implements these two options is available to download
from the UK NCM website at https://www.uk-ncm.org.uk/download.jsp?id=17.

We seek your views on both of these options.

Question 317

What level of uplift to the 2015 standard for new non-domestic buildings do
you consider should be introduced as an outcome of this review?

Opt i oMediumd O6st a (l@8%eamdssions reduction)
Option 2 : o0& i gtha @RB%emissions reduction)

e 1 S 1 - ]

Another level of uplift

Please provide a summary of the reason for your view.

2.2.4 Elements forming the Domestic Notional Building Specifications

For Option 1 and Option 2, the notional building specification is set out in clause
6 . 1. Qonsulfatiodproposals - Section 6 (Energy) Domestico

The purpose of the notional building specification is to set an overall performance
target for a new building 1 in this case the Target Emissions Rating and the
proposed Target Primary Energy Rating. The notional building specification is not
intended as a construction specification as it will not reflect the cost optimum
specification for any given dwelling.
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However, each of the elements identified for the notional building should be
achievable using current construction techniques and solutions. In that context,
your feedback on the level of specification set out is also sought.

Question 41

Do you have any comments or concerns on the values identified for the
elements which make up the Domestic notional building specification for
either option, e.g. in terms of their viability/level of challenge?

Yes

No

=2 2

If yes, please provide your comments.

2.2.5 Elements forming the Non-domestic Notional Building Specifications

For Option 1 and Option 2, the notional building specification is set out in clause
6.1.4and 6 . 1 . Gonslfatiodproposals - Section 6 (Energy) Non-domesticé a n d
in more detail Consuptaian @reposils tNCM Ridellod Guidle

for Scotlandd

The purpose of the notional building specification is to set an overall performance
target for a new building 7 in this case the Target Emissions Rating and the
proposed Target Primary Energy Rating. The notional building specification is not
intended as a construction specification as it will not reflect the cost optimum
specification for any given dwelling.

However, each of the elements identified for the notional building should be
achievable using current construction techniques and solutions. In that context,
your feedback on the level of specification set out is also sought.

Question 57

Do you have any comments or concerns on the values identified for the
elements which make up the Non-domestic notional building specification
for either option, e.g. in terms of their viability/level of challenge?

Yes

s & i T}

No

If yes, please provide your comments.

2.2.6 Change to fuel assignment of the notional building T Domestic

At present, the fuel used in the notional building specification is, generally, the
same as the proposed building meaning the emissions intensity of the fuel used is
not a significant factor in determining the target that must be met. The principle of
this approach was to set a challenging target, in energy demand terms, for every
building irrespective of the fuel used to heat the building.
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A key objective of research to support this review was to explore the option of
moving to a single or simplified notional building specification in 2021 which would
not vary as greatly by fuel type. The intent being to set a performance target
based on a fuel with relatively low emissions and primary energy factors. This
could assist in the transition to the mandatory requirement for new dwellings to
operate with zero direct emission heating systems that is proposed will take effect
from 2024. This is discussed in sections 4.5 and 5.1 of the research report?’.

As noted in section 2.2.2, we propose to move away from the current set of five
notional building specifications, determined by the main heating fuel in the actual
building, to two specifications, based upon the approach to provision of heating at
the building. A specification will be assigned based upon use of a heat pump for
space heating or, in recognition of the greater efficiencies achievable by that
solution, separately for the use of any combination of fuel and heat source.

It is recognised that the performance targets generated by these two routes will
differ significantly due to the difference in efficiency of the two assigned heat
generators (air source heat pump and gas boiler). For non-heat pump solutions,
targets will be set using an efficient gas boiler specification with energy demand
offset by the inclusion of on-site generation (photovoltaics) within the notional
building specification.

The intent behind this approach is to recognise the practical limits of each route in
reducing energy demand in new homes and reflect that in target setting. Each
route defines a challenging specification for the chosen approach to heat provision
which should, in all cases, result in a delivered energy total which is less than the
calculated energy demand for the dwelling.

Removal of a notional building specification for oil, LPG and biomass recognises
the intent set out in proposals for the 2024 New Build Heat Standard to move
away from solutions that generate emissions at point of use. This also creates a
more challenging target, to reduce overall energy demand where higher emissions
fuels are proposed. Itis noted that these proposals will increase the challenge to
deliver new homes with oil or gas heating in areas without access to mains gas.

The detail of this proposal is set out in clause 6.1.2 of &Consultation proposals -
Section 6 (Energy) Domesticdé The development of the proposal is summarised on
page 70 of the supporting research report.

Question 617

Do you have any comments on the simplified two-specification approach to
defining the Domestic notional building from 2022?

Yes

s & B ]

No

If yes, please provide your comments.

17 See https://www.gov.scot/ISBN/978-1-80201-194-4
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2.2.7

2.2.8

Change to fuel assignment of the notional building i Non-domestic

Whilst the current approach taken in setting emission targets for new non-
domestic buildings differs slightly from that for new dwellings, the same general
approach is taken.

As noted in section 2.2.3, we propose to move from the current approach to
assigning the fuel(s) chosen for the proposed (actual) building to the notional
building. As with the new Domestic proposals, we propose to move to just two
variant specifications, based upon whether space heating at the proposed building
is met by a heat pump or by any other solution. The assignment of on-site
generation within the notional building (photovoltaic panels) would be applied
proportionately, to the extent that space heating is provided by a non-heat pump
solution.

The development of the proposal is summarised on page 70 of the supporting
research report'® and inin clause 6.1.4 and 6 . 1 . Gonslfatiod proposals -
Section 6 (Energy) Non-domesticd and i n Conaukiatioa pr@oseald - NGM
Modelling Guide for Scotlandd .

Question 71

Do you have any comments on the simplified two-specification approach to
defining the Non-domestic notional building from 2022?

Yes R
No A

If yes, please provide your comments.

Change to assignment of Domestic Hot Water (DHW) i Non-domestic

The assignment of fuel used for water heating in the Non-domestic notional
building is now proposed to be considered separately from space heating. For
example, if a zone in the actual building uses electric heat pumps for space
heating and natural gas for hot water generation, then the equivalent zone in the
notional building will use electric heat pumps for space heating and natural gas for
hot water generation.

One additional parameter is considered T whether zones within the building have
low or high hot water use.

Where an activity set for a zone has high hot water demand, the approach
proposed follows that for assignment of space heating within the notional building,
with hot water provided from either a heat pump (if a heat pump is proposed) or
from a gas boiler (if any other solution is proposed). Where a zone is assigned
low hot water use, the notional building will use electric point-of-use heating.

The change in grid generation mix means that the use of electric point-of-use
water heaters is no longer a high-emissions solution compared to natural gas. In

18 See https://www.gov.scot/ISBN/978-1-80201-192-0
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buildings with low DHW demand, point of use water heating can avoid the losses
from storage and secondary circulation loops that are associated with a
centralised DHW system.

This approach is summarised on pages 62-66 of the supporting research report*®

and i n cl| aCesltaton Adropdsalso-Sectdn 6 (Energy) Non-domesticd
and in Tabl e 9 Coasulchtioppaogacsalst BECMoVfodeldng Guide for
Scotlandd

Question 81

Do you have any comments on the proposal to separate and provide a more
demand-based approach to assignment of domestic hot water heating within
the Non-domestic notional building specification from 20227

Yes

s & S ]

No

If yes, please provide your comments.

2.2.9 Supplied heat connections
Background

Our draft Heat in Buildings Strategy?° identifies the importance of heat networks as
a component in the delivery of low and zero emissions heat in the future. The
Heat Networks (Scotland) Act 20212! includes statutory targets to ensure that heat
networks supply at least 2.6 terawatt hours of heat by 2027 and 6 terawatt hours
of heat by 2030.

As heat networks will play an important role in the heat transition, the new
regulatory regime set out in the Heat Networks (Scotland) Act aims to build
confidence among consumers and attract investment for growth of the sector. The
new regulatory regime for heat networks will become operational by the end of
2023.

Il n order to support the deli veralheatf Scot | ¢
networks will need to be powered using low and zero emissions sources, for

example from heat pumps or surplus or waste heat. The regulations to be

implemented under the Heat Networks (Scotland) Act will govern the future heat

generation and emissions characteristics of heat supplied by networks. This will

include provision for the decarbonisation of existing heat networks over time.

The Scottish Ministers will set out how the Act will support the achievement of
these targets and greenhouse gas emissions reduction targets in the Heat
Networks Delivery Plan which will be published by 1 April 2022. This will include
developing an approach to the emissions from existing heat networks.

19 See https://www.gov.scot/ISBN/978-1-80201-192-0
20 See https://consult.gov.scot/ energy-and-climate-change-directorate/heat-in-buildings-strateqy/
21 https://www.legislation.gov.uk/asp/2021/9/contents/enacted
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It is important, therefore, that standards set under Building Regulations enable the
connection of new buildings to existing and new heat networks where this is an
appropriate solution. This should be addressed in a manner which takes into
account the long lifetime of a heat network; offering solutions that are equitable in
relation to other low or zero emissions fuel choices; and provides assurance that
energy demand at the building will be limited to a similar extent as for other heat
solutions.

It is recognised that even a very efficient new heat network will be subject to
losses which are not present when specifying building-based heat generation
solutions. Also, over time, changes to the sources of heat generation contributing
to the network are likely i an issue which is outwith the control of the developer or
the building owner.

Proposals

Following this clear intent to address the characteristics of supplied heat through
separate regulatory mechanisms, we propose to refocus the approach to
demonstrating compliance with the revised standard 6.1. This will reinforce the
need for Building Regulations to focus on actions which can be delivered at a
building level, at the point of original construction, to reduce energy demand and
therefore associated emissions.

We propose that compliance with standard 6.1 for a building supplied with heat

from an external net work source wil!/ be de
building (as noted in sections 2.2.6 and 2.2.7), but the calculated energy demand

totals for the actual building will have the primary energy and emissions factors

for grid electricity applied rather than the SAP/SBEM default or network-specific

values for supplied heat (as modified by the network characteristics).

This recognises that supplied heat can be utilised with 100% efficiency at the
building, with adjustment only needed to recognise any standing losses from heat
interface units that do not contribute usefully to reduce the heating demand at the
building. Application of these factors enables the designer to demonstrate an
equivalent outcome in respect of energy demand at the building, for supplied heat
solutions compared to on-site heat solutions.

In short, we will amend the approach to demonstrating compliance with standard
6.1 so that Building Regulations will address only the energy performance of the
building whilst the characteristics of the supplied heat will be addressed separately
under proposed heat network legislation.

The change proposed:

1 Provides an equitable approach to the specification of buildings, for both
building-based generation and supplied heat solutions.

1 Offers assurance that the energy performance of the new building will be
addressed to a similar level, regardless of the heat solution proposed.

1 Recognises that the characteristics of supplied heat from networks can vary
significantly across Scotland, and over time, making it challenging to establish
a consistent good practice standard for the construction of new buildings.
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2.2.10

There is reassurance that the characteristics of supplied heat to buildings will be
improved through the introduction of regulations made using the powers within the
Heat Networks (Scotland) Act 2021. This will address issues of performance and
greenhouse gas emissions associated with that supply with no or minimal need for
intervention at a building level for new build properties.

This proposal is implemented within our consultation versions of:

9 iSAP: https://www.scotland.isap.org.uk/ and

1 c-SBEM: https://www.uk-ncm.org.uk/download.jsp?id=17.

Please note: this proposal will only apply to the process of demonstrating
compliance with standard 6.1 of the Building Regulations. Calculation of, and
reporting on, energy and emission performance in the production of Energy
Performance Certificates is unaffected and will remain as set out in the published
UK methodologies unless subject to separate review.

Question 917

Do you support this change in application of targets for supplied heat
connections to new buildings, focussed on delivering a consistent high level
of energy performance at a building level?

e

Yes

]

No n

Please provide a summary of the reason for your view.

Limiting benefit from on-site generation of power.
Background

From the adoption of the SAP and SBEM methodologies to set emissions targets
in 2007, Building Regulations have assigned a full emissions credit to electricity
generated on site, regardless of whether it is consumed at the building or exported
to the local grid. The rationale for this was that such small-scale renewable
generation contributed, in a small way, to the decarbonisation of the national grid
and offset the amount of power needed from large scale generating sources which
were more carbon intensive than at present.

The current review of energy standards within Building Regulations is being
undertaken in a policy environment which has evolved to consider the need:

9 To decarbonise the heat that we use in all our buildings, starting with new
buildings (Heat in Buildings Strategy; Heat Standard 2024), taking an energy
systems approach; and

9 For a stronger focus on effective reduction of energy demand, and delivered
energy in particular, at a building level; and

1 To place greater emphasis on the end-benefit outcome delivered by the
design and specification choices to the developer.
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In this context, it is proposed that the current approach to on-site generation does
not provide a useful representation of benefit and can therefore skew both design
and specification decisions and assessment of the relationship between calculated
and actual building performance.

Additionally, the introduction of an energy target within standard 6.1 requires
correct representation of solutions that reduce delivered energy totals, without
significant uncertainty over that outcome (such as through an export component).

On the principle that this is amended for the energy calculation, it is incumbent
upon us to make the same provision in respect of the current emissions
calculation. Noting that, for reporting purposes, the total generating capacity can
still be reported outwith the Building Regulations compliance calculation.

Proposals

It is proposed that, for the issue of effective use of onsite generation of power to
be considered, the following elements should be addressed.

a. Direct connection to the building electrical supply must exist.

If the generating source does not supply power directly to the building, then no
credit should be assigned. Such an installation serves no purpose in reducing
energy demand from external sources at a building level.

For example, for domestic buildings, a photovoltaic panel array on a block of

flats which is connected onlytothel andl or dés supply does n
delivered energy to any dwelling and should be ignored for the purpose of a
dwelling-level calculation.

b. Determine the extent that generated power can be utilised - emissions.

The export component of any generating capacity needs to be more properly
assessed and the proportion which is in
use directly or store for future use should be discounted from the building-level
emissions compliance calculation. Otherwise a measure which is partially

effective in reducing delivered energy is being assigned the same status as a

measure that is more effective in doing so.

The exported component can still be reported but would not be counted as
part of building-level compliance.

c. Determine the extent that generated power can be utilised - energy.

As noted in section 2.2.1, primary energy is defined as fenergy from
renewable and non-renewable sources which has not undergone any
conversion or transformation processa Primary energy reports on the total
energy needed, at the point of original generation, to meet the energy demand
of the building.

The primary energy demand of the building should be determined from the
delivered energy totals of the building, with primary energy factors being
applied to the net totals after deduction of utilised on-site generation. Where
part of that demand is met by on-site generation of heat or power which
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consumes no fuel, each kWh of onsite generation that can be used will reduce
the delivered energy total by an equivalent kWh for the relevant fuel.

If generated energy is exported and leaves the building (t h gystein boundaryd
of the SAP or SBEM calculation), it can no longer affect the delivered energy
total for the building. Accordingly, the export component of generated
electricity should be ignored for the purpose of the building-level compliance
calculation for energy, be that reported in terms of delivered energy or primary
energy.

It can still be reported separately and that data used to inform aggregated
totals of microgeneration export in Scotland or the UK. However, the only
effect this component can have is to contribute to the calculation of the
network primary energy factor.

As such, BSD propose not to apply the proposed SAP 10 PE factor of 0.501
for O6electricity s olsdttngthiswvgloeitodzéro forthe e |
purpose of the compliance calculation.

Application in practice:

1 For SAP, we propose to use the calculation of the beta (i ) value to set the limit
of credit from electrical generation for both the emissions and primary energy
compliance calculation. Using the amended process set out in Appendix M of
SAP 10, this can consider the base electrical demand and the benefit of
battery storage or a PV diverter (but not currently both).

1 For SBEM, we propose to use the calculated energy demand for grid supplied
electricity plus (if deemed a relevant output of the methodology) the calculated
value for equipment to set the limit of credit for electrical generation for both
the emissions and primary energy compliance calculation.

The granularity of this calculation will be limited by the level of detail available
within each methodology (e.g. limits via monthly energy totals).

It is important to stress that this is a limiting action that is applied to both the target
rating calculation (PV element) and the actual building rating calculation (all
generating solutions). It has the effect of moderating, only where appropriate, the
contribution that on-site generation has in lowering the target emission/primary
energy rate and the manner in which it can be met.

As the proposed notional building specifications have no element of thermal or
battery storage specified, there will be the opportunity for designers to introduce
such elements to the actual building to increase the level of utilisation of on-site
generation where this is a preferred solution. Enabling benefit from generation
that would otherwise be curtailed by the export cap.

In summary, we propose the following:

1 The revised target setting approach is to exclude that component of on-site
electrical generating capacity which is assessed as exported from the property
to the electricity grid.

1 Benefit from on-site generation of power will be assigned only to the extent
that it can be demonstrated, within the SAP or SBEM calculation, that
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generated energy is retained and used at the building, reducing the need for
delivered energy, from external sources. Consultation tools will present this
option.

1 We are proposing introduction of an additional energy target for new buildings
(see section 2.2.1). This principle will also apply to that new metric.

1 This change is intended to deliver a more representative illustration of the
benefit derived from generation solutions. It will also support informed design
decisions on how best to apply such solutions to practical effect, further
reducing reliance of new buildings on energy supplied from external sources.

This proposal is implemented within our consultation versions of:

9 iSAP: htips://www.scotland.isap.org.uk/ and

1 c-SBEM: https://www.uk-ncm.org.uk/download.jsp?id=17.

Please note: this proposal is only applied to the process of demonstrating
compliance with standard 6.1 of Building Regulations. Calculation of and reporting
of energy and emission performance in the production of Energy Performance
Certificates is unaffected and will remain as set out in the published UK
methodologies unless subject to separate review.

Question 101

Do you agree with the principle set out, that the benefit from on-site
generation within the compliance calculation should be limited by a practical
assessment of the extent that generated energy can be used onsite?

Yes R
No A

Please provide a summary of the reason for your view.

Are there any particular concerns you have over this approach, e.g. with
regards particular technologies or solutions?

2.2.11 Applying standard 6.1 to buildings with only Low and Zero Emissions
Heating Systems.

Background

Our draft Heat in Buildings Strategy’?’d ef i nes 61l ow and zer o emi
systems as "systems that have zero direct greenhouse gas emissions such as

individual electric heat pumps and connections to heat networks, or electric

systems such as storage heaters, and systems that have very low emissions such

as those that wuse hydrogeno.

22 See https://consult.gov.scot/energy-and-climate-change-directorate/heat-in-buildings-strateqy/
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This is further reflected in the proposed 2024 New Build Heat Standard being
confirmed and implemented. The strategic consultation on that Standard?3, issued
in December 2020, defines acceptable heat solutions as follows:

A6Zero direct emissions from heating and
greenhouse gas emissions are produced at all from the heating or cooling
system contained within a building at the point of use.

We propose that electricity and thermal energy from heat networks would,
therefore, be -rcothesdd e(rie.de.6zceamsi dered to
emissions atthepoint of heat consumption)o.

Proposals within this consultation do not prevent the continued use of fossil fuel

and other heat solutions which rely upon combustion of fuel at the building.

However, revision and simplification of the notional building packages (see

sections 2.2.6, 2.2.7 and 2.2.10) are intended to place greater emphasis on the

use of such O6zero direct emissionsd heat ¢

To support this outcome, prior to the implementation of the 2024 Heat Standard,
this consultation investigates a range of options which can promote
implementation of low and zero emissions heat solutions. The simplification of the

notional building specifications i s one sl
proofd heating installations to support si
heat solutions in the future (see sections 2.2.12).

Proposals

Accordingly, we propose, where the heat and cooling requirements of a new

buil ding are met only by solutions which
emi ssionsd® heat source, that the emissions

apply to the building.

This would remove the need to demonstrate that a building meets both an
emissions and an energy target where a developer has chosen to using only zero
direct emissions solutions, in advance of the 2024 Heat Standard. Such a choice
means that action to limit greenhouse gas emissions is already demonstrated in
the choice of heat solution.

Calculation to demonstrate that the energy target is met would still be undertaken
to confirm that energy demand at the building is limited to the appropriate level.

Calculated emissions for the building will still be reported on the Energy
Performance Certificate required for new homes and new non-domestic buildings
under Standard 6.9 within section 6 (energy). Reporting will, as at present, apply
the factors for both emissions and primary energy set out in the updated
calculation methodologies (SAP and SBEM). However this information is
informative only and, whilst it must report on the performance of the building, as-
constructed, it is only the provision of the EPC itself which is required under
standard 6.9.

28 See https://consult.qgov.scot/energy-and-climate-change-directorate/new-build-heat-standard/
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2.2.12

Question 1117

Do you agree with the proposal that new buildings where heat demand is
met only by 6ézero direct emissionsé®é
for a calculation to demonstrate compliance with the Target Emissions
Rate?

Yes

=2 2

No

Please provide a summary of the reason for your view.

Designing for future retrofit of Zero Direct Emissions heat solutions.

As noted in section 2.2.11, proposals within this consultation do not prevent the

SOUr CE

continued use of fossil fuel and other heat solutions which rely upon combustion of

fuel at the building. This will change with action under the proposed 2024 New
Build Heat Standard. There is a similar intent for the for deployment of low and
zero emissions heat within our existing building stock by 2040/45.

ABy 2045, emissions of greenhouse

buildings will have all but disappeared, with demand for energy reduced and

gases

space and water heating provided by zeroemiss i ons al t¥ernati ves.

From 2024, new buil dings wil!/| be required

solutions. Until that time, we seek to further reinforce both the consideration of
such solutions and to support simple and inexpensive replacement of heat
generators such as gas boilers in the future.

Provisions elsewhere in this consultation address the actions needed in the design

of a heating system based upon lower temperature heat distribution (see section

3.2.9).

In addition to this, we propose, where a new building is not constructed with a
recognised ZDE heat solution meeting all heat needs, that the developer shall
provide information detailing the process and work involved to deliver that
adaptation, simply and without disruption beyond the immediate vicinity of the
current heat source.

Question 121

Do you support the need for new buildings to be designed to enable simple

future adaptation to use of a zero direct emissions heat source where one is

not initially installed on construction. And for information setting out the
work necessary for such change to be provided to the building owner?

Yes

s & B ]

No

%6Journey

strateqy/

t- lattpsr/eohsultm @y Isootfienergy-and-climate-change-directorate/heat-in-buildings-
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Please provide a summary of the reason for your view.

Do you have any comments on the level of information needed to support
such action in practice or on the extent to which alterations other than those
at, or very close to, the heat generator can be justified?

2.2.13 Fabric performance of new dwellings i Domestic

Minimum standards for insulation of new dwellings to limit heat loss are addressed
through guidance to standard 6.2 (building insulation envelope). Clause 6.2.1 sets
maximum area weighted U-values for elements such as walls, roofs, floors and
openings.

Analysis of Energy Performance Certificate (EPC) Data for 2016-2020 dwelling
completions, with an increasing number of homed built to the 2015 standards,
indicate only a slight improvement in the average U-value for walls. This data
indicates that new homes are commonly built to closer to backstop values for
fabric than to those values within the notional building specification. Itis common
to augment a lower fabric specification with increased use of on-site renewables,
such as photovoltaic panels (the amount of PV installed has more than tripled in
the same period). It is noted that such an approach may not offer the same
assurance of benefit in reducing energy demand and the energy delivered to the
building as the generated energy is not always used within the building.

The issue of building fabric has a higher profile in more recent years following calls

by the UK Committee on Cli mate -e@diggnge for
efficientdéd and concerns over increased ene
transition to low and zero carbon heat solutions.

Within guidance to Building Regulations, element U-values for the Notional

Building are set at an achievable good practice level and it is expected that there

must be some 061l eewayd i n t henabledaflexdble per f or
approach to building design. If this degree of flexibility is reduced, whilst still citing

buildable levels of performance, there is more assurance on the delivery of new

homes and new work that is as effective as practicable at reducing heat loss.

Accordingly, it is proposed to introduce more robust backstops, whi ch &ékeep
with the improved Notional Building fabric values (to a practicable extent) to drive
overall improvement in the building fabric of new homes.

In implementing this for new construction, two options are available:

1 Maintaining the elemental approach set out under standard 6.2 at present,
but with improvement of both cited values and the prescription attached to the
other aspects of heat loss addressed by the standard (losses through thermal
bridging at junctions and through air leakage (infiltration). This approach
allows the noted degree of flexibility, departing from the level of specification
within the notional building to support implementation of a wider range of
construction specifications in practice.
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1 Use a similar specification to define a calculated heat demand target which
should be met in the same way as the current emission target. This will
encompass U-values, linear thermal bridging, fabric infiltration and also, via
the SAP methodology, take into account the design and layout of the building
and any beneficial environmental gains that arise. This approach is used in

the current definition ofthenon-ma ndat or y

aspect of our sustainability standard 7.1 and, in English building regulations,
for their Target Fabric Energy Efficiency rating.

Further improvement of standards at this time is moving the level of expected
performance beyond that which can be delivered with some older construction
solutions, such as use of infill insulation only between a timber frame). Adoption of

current good practice for fabric specification (e.g. the better half of all built

solutions) would provide improved minimum levels of performance which are
achievable as simple backstops. Accordingly, setting minimum standards at the
level proposed below would appear to remove the need for an overall fabric
performance metric.

It is proposed that a better and more consistent level of fabric insulation is

achievable in all new construction. Such a standard can be delivered by the
capacity and experience already present in the construction and manufacturing
sector in Scotland, recognising also the benefits of a greater use of solutions such
as off-site manufacture of components.

We propose to retain the current elemental approach to minimum fabric
performance and improve recommended maximum area-weighted U-values as set

outin the table below. Opt i ons are il |l ust Cagukatdoni n
proposals - Section 6 (Energy) Domestic6 .
Table 5: Proposed maximum fabric values for new homes.
Current Option 1 - : Option 2 - .
: (2015) SUMTE; Improved option 1-| 4y anced | OPtion 2-
Fabric : (2015) _ Improved _ Advanced
Notional . Notional , Notional .
Element o Maximum o Maximum o Maximum
Building Building Building
U-value U-value U-value
U-value U-value U-value
Wall 0.17 0.22 0.15 0.17 0.13 0.16
Roof 0.11 0.15 0.09 0.12 0.09 0.11
Floor 0.15 0.18 0.12 0.15 0.10 0.13
Doors/Windows 1.4 1.6 1.2 1.4 1.0/0.8 1.2
Rooflights * 1.4 1.6 1.7 1.9 1.3 1.7
Party Wall 0.0 0.2 0.0 0.0 0.0 0.0
Junctions 0.08 n/a 0.06 n/a 0.04 n/a
Infiltration 7 n/a 5 n/a 3 n/a
1 U-values for rooflights is calculated on the horizontal plane.
Arevi ew of the |l ast yearsd6 EPC data has

range of performance levels assigned to elements of the insulation envelope. For
Option 1 (Improved), the maximum U-values cited are the 50™ percentile values
from current construction (e.g. achieved by at least half of new construction).
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Values for Option 2 (Advanced) option are shown as 33" percentile (one third of
new construction).

Such values are challenging, but achievable, and will result in a significant
improvement in levels of fabric performance in all new homes. Application of
these amended values would be supported by revised guidance on the principles
of reducing heat loss at junctions and through fabric infiltration, reinforcing the
need to consider all aspects of the building insulation envelope within design and
construction.

To raise awareness of the overall impact of design specification on building fabric
performance, we would also seek to report the calculated space heating demand

for each dwelling As part of output from SAP tools. This is already an output from

the calculation (this is calculated in box 99 of the SAP worksheet) as noted on the
previous page.

Where more design flexibility is sought, an alternative solution might be to
demonstrate that the overall space heating demand for the dwelling is no more
than this calculated total, subject to the use of agreed values for both infiltration
and heat loss at junctions i the notional building values are proposed. This
provides, i n ef f e c space heating dnef noarnnmda [t aor get 0,
elemental values are not used in full to demonstrate compliance.

Thermal Bridging at Junctions

Please note that it is also the intent to cease to provideaset of &6 Accr edi

Constr uct i(AODs) Deconamor cendtructions in support of amended
domestic standards from 2021. This is in line with the approach taken in other UK
administrations and reinforces the expectation that such information should be
produced, as a matter of course, by the construction sector. The introductory
section of the current ACD document, which sets out the principles of addressing
thermal bridging at junctions and detailing to reduce infiltration, will be updated
and remain a reference publication.

Question 131

Do you support the retention of the current elemental approach to setting
minimum standards for fabric performance in new dwellings, supported by
the option to take an alternate approach via calculation of the total space
heating demand for the dwelling (as described)?

Yes

No

s & B ]

Please provide a summary of the reason for your view.

In the context of the proposed approach, If you have any comments on the
maximum U-values proposed for elements of fabric, in relation to their level
of challenge and achievability at a national level, please set them out below.
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2.2.14 Increase in airtightness testing i1 Domestic

Low air infiltration rates contribute to energy performance of a building by reducing
unintended ventilated heat loss. However it can also have an adverse impact on
the level of ventilation provision where the infiltration rate is lower than 5
m3/(h.m2)@50Pa and an appropriate ventilation system has not been installed.
There is, therefore, a need to establish dwelling performance by test to
demonstrate compliance in both these respects.

Air-tightness testing was first introduced to the Technical Handbooks in 2007 as a
means to demonstrate that high levels of air-tightness declared at the design
stage, were being met at the construction stage and that the ventilation proposed
for the dwelling was appropriate for that situation.

Current guidance calls for representative sampling of buildings to be tested at a
frequency of at least 1:20. Testing should be carried out by persons who can
demonstrate relevant, recognised expertise in measuring the air permeability of
buildings. This should include membership of a professional organisation which
accredits its members as competent to test and confirm the results of testing.

A review of EPC data for 2020/21 indicates that around one third of new dwellings
are subject to an air tightness test and commonly achieving air infiltration rates
below 5 m3/(h.m?)@50Pa, with an average test performance of 4.4 - 4.5
mé/(h.m?)@50Pa.

Figure 1 - Tested Infiltration Rates - New Homes 2020/21
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Source: Scottish EPC data for new homes completions March 2020 to March 2021 (publication
pending). 15,004 records reporting 5,262 tests (35%).

As this level of airtightness requires greater consideration of the ventilation
strategy to be adopted for the building, we propose that all new homes should be
tested. This would provide greater assurance that the infiltration rate actually
achieved in the dwelling is a fair representation to that declared at the design
stage. This will assist in closing the performance gap associated with heat loss
through infiltration. It will also, more importantly, provide assurance that the
ventilation strategy adopted in the building is appropriate for the level of air
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2.2.15

infiltration present within the dwelling. Se e c¢ | a u s €on&ultalon Broposals 6
- Section 6 (Energy) Domestico .

Current guidance to standard 6.2 includes the option to not test a dwelling where a
default air infiltration rate of 15 m3/(h.m?)@50Pa is declared. Whilst rarely used,
this is no longer considered supportable as this is an unrepresentative value, given
risk that the dwelling could be constructed to a far tighter level of air infiltration
meaning the proposed ventilation strategy is inadequate. It will be removed from
guidance.

We intend to strengthen the existing guidance on what level of competence is
required from those persons carrying out and reporting on air tightness testing,
requiring membership of an appropriate testing organisation.

Question 1417

Do you support the move to airtightness testing of all new dwellings, by
registered members of an appropriate testing organisation?

Yes

s & B ]

No

Please provide a summary of the reason for your view.

Increase in airtightness testing i Non-domestic

Currently, all new non-domestic buildings and large extensions which are subject
to Standard 6.1 (carbon dioxide emissions) should be tested on completion, with
limited exceptions.

We propose to limit these exceptions further to remove the exception to testing for
small multiple units (< 150 m?) and large extensions and reduce the limit for
exceptions for modular buildings to those less than 150 m2. This is set out in

cl ause Eaondltakon wrdposdls - Section 6 (Energy) Non-domestico .

As with the proposals for new dwellings, we intend to strengthen the existing
guidance on what level of competence is required from those persons carrying out
and reporting on air tightness testing, requiring membership of an appropriate
testing organisation.

Question 151

Do you support the move to increased airtightness testing of all new non-
domestic buildings, by registered members of an appropriate testing
organisation?

Yes

s & B ]

No

Please provide a summary of the reason for your view.
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2.2.16 Adoption of CIBSE test methodology

2.2.17

Review of building regulations in England by the UK government has proposed
and confirmed adoption of an alternative air tightness testing methodology to that
currently cited in the Technical Handbooks, produced by the Air Tightness Testing
and Measurement Association (ATTMA). The principal reason for this is to ensure
that the approved methodology for airtightness testing is independent of all
organisations with an associated competent person scheme. The methodology
proposedisTM231T 0 Testi ng bur |l Ok predacedty CIBSE, which
has recently been revised and updated with such use in mind.

The intent was that the test methodology should be published independently of the
approved schemes in England, and that the low pressure pulse method (see
section 2.2.17) should also be included in the test method publication

Whilst the building standards system in Scotland does not operate formal
competent persons schemes, we would propose to adopt the same methodology
to provide consistency of approach to air tightness testing across the UK.

To ensure consistency in process and standards for testing across the UK, we
would propose that the updated TM23 also be adopted and cited in Scotland.

Question 161

Do you support the adoption of CIBSE TM 23 as the basis for airtightness
testing in Scotland?

Yes R
No A

Please provide a summary of the reason for your view.

Adoption of option to apply gulsebtest

Currently, airtightness is commonly tested by creating a pressure differential of 50
Pascals (via the blower door method) and measuring how pressure changes once
the source of pressurisation is turned off. An alternative means of testing at a
lower pressure differential of 4 Pascals now exists, having been developed over a
number of years. We are seeking views on the introduction of this Pulse Test as
an approved airtightness testing methodology.

It is noted that approval of the use of this method has already been signalled in
relation to review of building requlations in England. In support of that review, a
number of issues flagged in relation to the application of the test method have
been clarified, including the practical limits within which testing can be undertaken
and the means of conversion of results for reporting to give assurance of
comparability with the higher pressure blower door test method. Amendments to
the proposed new test methodology TM 23 are also being completed on that basis
and provisions for representing results incorporated within SAP 10.2 (currently
unpublished).
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2.2.18

It is noted that such a test method does not support diagnosis of building defects
in the same way that a continuous pressure test can (e.g. identification if infiltration
pathways). We therefore see the introduction of a second method of test as
complimenting that which is currently available.

Question 171

Do you support the introduction of the pulse test method of airtightness
testing as a further means to resting and reporting on the performance of
new buildings?

Yes R
No A

Please provide a summary of the reason for your view.

Are there any particular benefits, risks or limitations you would seek to
identify?

Modular buildings 7 Non-domestic

Currently, alternative provisions for new modular buildings are set out within
Appendix 6.C of the Non-domestic Technical Handbook. To enable the continued
use of existing stocks of building modules and sub-assemblies, subject to fabric
insulation meeting limiting U-values, a modifying factor can be applied to increase
the Target Emissions Rating (TER) for the new building.

A definition of what constitutes a modular building is provided within that Annex.

This is provided to recognise both the common manufacturing base for UK sub-
assemblies and the benefits of reuse of existing sub-assemblies offers in respect
of embodied energy savings (subject again to a specified minimum energy
performance).

We would propose to maintain an allowance of this type within revised standards,
applying it to both the emissions target and the proposed new energy target but
with further limitations:

1 Allowances within Annex 6.C shall only apply to limited life buildings (those
intended to be in place for not more than five years). Buildings that are
intended to be permanent shall be subject to standards 6.1 to 6.10 unmodified.

1 For limited life buildings subject to standard 6.1, apply a modifier of 1.25 to the
calculated emissions and energy targets. This limits the flexibility in the target
calculations to a level approximately equivalent to the 2015 standards. A
declaration that a limited life building will be on site for not more than two
years shall still exempt such a building from standard 6.1 and the compliance
calculation.

9 Limiting fabric values are set at those applied for all new buildings under the
2015 standards. Noting that these values were not improved in 2015,
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2.2.19

meaning that the standards can be met with elemental values which were also
set for new buildings in the previous 2010 standards, enabling the potential
reuse of sub-assemblies manufactured since 1 October 2010. Older
manufactured products would require refurbishment to uplift them to current
fabric standards.

We consider this strikes the appropriate balance between reuse of better
performing modules and sub-assemblies and the need for refurbishment of older
stock to be more aligned with current expected levels of building performance for
both new and existing buildings. Whilst also supporting provision of small buildings
at short notice in distress situations (e.g. due to an emergency).

The detail of this proposal is set out within Annex 6.C of &Consultation proposals -
Section 6 (Energy) Non-domestic 6 .

Question 181

Do you consider this amended provision provides an appropriate balance
between:

1 therequirement to improve building energy performance in new
buildings;

1 enabling the reuse of better performing modular elements; and
1 enabling use of small units for short term use at short notice?
Yes R
No A

Please provide a summary of the reason for your view.

General comments on proposal for new buildings

Question 191

We welcome any other comments you wish to make on the proposed
changes to the setting of performance targets for new buildings or the
application of other amended provisions within Section 6 (energy) which
apply to the delivery of new buildings.

Where practical, please with a reference to any particular issue in the
context of the Domestic or Non-domestic Handbook (or both if applicable)
and cite any standard or revised guidance clause relevant to the topic.
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Part 31 Energy, all buildings

3.1 Introduction

This section of the consultation introduces proposed changes to provisions which
apply to new buildings and to new work to existing buildings. These are the
provisions sought when demonstrating compliance with Standards 6.2 to 6.8 and
6.10 within section 6 (Energy).

This includes proposals for improved minimum standards for building fabric and a
simplification of how these are applied across new and existing buildings.

Revisions to minimum standards for installed building services are identified,
noting that, as with the 2015 review, these are aligned with changes proposed
elsewhere in the UK to support consistency of application and in recognition of a
UK-wide.

The review of standards for energy efficiency in the context of our wider agenda to
improve compliance with building regulations is also set out, seeking to increase
assurance of process from the design, specification and commissioning of
buildings and reduce the potential effect these processes can have on as-built
performance compared to design intent.

Note that provisions for energy performance certificates under standard 6.9 are
not amended as part of this consultation. Guidance in support of EPC provision
for new buildings under building regulations will be updated as part of publication
of the revised Technical Handbooks in late 2021 to reflect the exit of the UK from
the European Union and note any further review activity arising from
implementation of our draft Heat in Buildings Strategy.

3.2 Proposals

321 I ntroduction of the term 6Major Renovatior

At present, Building Regulations apply where building work is undertaken and
relate to the extents of that work. This relates to both physical work to create a
building or alter an existing building and to conversion of a building (specific
changes in the occupation or use of a building that cause the regulations to apply).

We are proposing to introduce the term 0 me
provide a further means of defining a level of work to an existing building that is

considered significant enough to trigger certain other activity. Be that a

requirement for assessment or to seek specific additional works, which may not be

part of action already intended by the building owner.

The premise of such a trigger is that the undertaking of significant construction
work provide the opportunity to make other beneficial changes to the building at a
lower cost than would be encountered if such works were done separately.
Making such improvements more economically viable.

A similar principle is already applied for non-domestic buildings where specific
6consequenti al i mprovement sé are sought ir
where work to an existing building includes the provision of new fixed building
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3.2.2

services or alters or extends the capacity of existing fixed building services. The
opportunity should be taken to review and improve the performance of fixed
building systems. The approach taken is set out in Annex 6.D to the current
standards.

At present, O6major renovationé is already
administrations, adopting one of the two definitions provided in the recast EU
Energy Performance of Buildings Directive, 2010/31/EU as amended by 2018/844.

Omajor renovationd6 means the renovation

(a) the total cost of the renovation relating to the building envelope or the
technical building systems is higher than 25 % of the value of the building,
excluding the value of the land upon which the building is situated; or

(b) more than 25 % of the surface of the building envelope undergoes
renovation;

We propose thaorthenoermami @m&d become a def |
Building Regulations, adopting the same definition as elsewhere in the UK to
support simplicity of understanding and consistency in application. As follows:

Omaj or renovationd means tWwheremerathbanat i on
25 % of the surface of the building envelope undergoes renovation.

Initially, we propose to introduce this to support action, as detailed within Section 7
of this consultation, on the provision of electric vehicle charging infrastructure or
facilities (see section 7.5.3). Any broader application of the term as a trigger for
works would be the subject of separate consultation.

Question 201

Do you agree withthepr oposed introduction of the te
as defined above as an additional means of identifying when aspects of
building regulations shall be applied to an existing building?

Yes

s & B

No

Please provide a summary of the reason for your view.

Revision of minimum performance for building fabric i Domestic

Section 2.2.13 discusses proposals to retain the current elemental approach to
setting limits on the performance of building fabric for new homes. It sets out
proposed maximum area-weighted U-values for elements of fabric for the two
levels of overall energy improvement proposed.

As reviews of standards continue to increase the level of fabric specification
sought from work to existing buildings, it becomes more challenging to set or
justify more than one set of such elemental standards. The intent is therefore to
set a simple and robust set of elemental standards for all work to buildings 1
extensions, alterations and conversions.
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3.2.3

We propose to apply the same recommended maximum area-weighted U-values
to all work to existing dwellings, as set out in the table below.

Table 6: Proposed maximum area-weighted average U-values - new work to
domestic buildings

Element Current Option 1 - Option 2-
(2015) Improved Advanced
Wall 0.22 0.17 0.16
Roof 0.15 0.12 0.11
Floor 0.18 0.15 0.13
Rooflights * 1.6 1.9 1.7
Party Wall 0.2 0.0 0.0
Junctions n/a n/a n/a
Infiltration n/a n/a n/a

1 U-value for rooflights is calculated on the horizontal plane

This is set out in clause 6.2.1 and 6.2.6-8

(Energy) Domestic .

As noted in Section 2.2.13, these values are currently being achieved in more than
constructi
The

50% of

6advancedo) .

new

& bdnsutiation proposals - Section 6

on

val ues

2015, for extensions to poorer performing dwellings.

Question 211

(for
prop

Oi mprovedd) &

osed for

Do you support the improvement in maximum U-values for elements of
building fabric for Domestic buildings, as set out above?

Yes

e & B ]

No

Please provide a summary of the reason for your view.

We would also welcome your views on the proposed simplification achieved
by setting of a single set of values for all building work to new and existing

buildings.

Revision of minimum performance for building fabric i Non-domestic

For many non-domestic buildings, it is noted that energy demand for space
heating forms a smaller part of overall energy demand than in dwellings. And that
the level and disposition of that demand across energy uses will vary across

building type.
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As reviews of standards continue to increase the level of fabric specification
sought from work to existing buildings, it becomes more challenging to set or
justify more than one set of such elemental standards. The intent is therefore to
set a simple and robust set of elemental standards for all work to buildings 1
extensions, alterations and conversions.

Accordingly, we propose a review and improvement to maximum fabric values for
work to non-domestic buildings as set out below:

Table 7: Proposed maximum area-weighted average U-values - new work to non-
domestic buildings

Element Current Optic_)n 1 Opt_ion 2
(2015) (Medium) (High)
Walls 0.25 0.23 0.18
Floors 0.20 0.18 0.13
Roofs 0.15 0.18 0.15
Windows / roof windows 1.6 1.6 1.2
Rooflights * 1.6 2.1 1.9
Junctions n/a TBC TBC

1 U-value for rooflights is calculated on the horizontal plane

This information is set out in clause 6.2.1 & 6.2.7-9 o fCondultation proposals -
Section 6 (Energy) Non-domesticd

Whilst there is less useful data to inform the definition of backstop values for non-
domestic building fabric, it is noted that the values presented above can be

achieved using common construction practice currentlyinuse. The o0 Medi u mo
option values represent a small improvement on current values cited for
extensions, noting that the backstxadp for
slightly to reflect the revised notional building specification for this option. The wall

value is the same as currently specified as a backstop for shell buildings where

there is an expectation that fabric elements will be emphasised, to simplify

subsequent fit-out.

Shell buildings

Note also that we no longer propose to set more challenging maximum U-values

for shell buildings in guidance to standard 6.2. Revi si on of gui dance
fittout 6 buil di ngs (clauseesr.8)svitl iasteddaaintbrcebthe heed to

for a considered specification at shell stage to optimise opportunities for

compliance at fit out stage.

Question 2217

Do you support the improvement in maximum U-values for elements of
building fabric for Domestic buildings, as set out above?

Yes

s & B ]

No

Please provide a summary of the reason for your view.
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We would also welcome your views on the proposed simplification achieved
by setting of a single set of values for all building work to new and existing
buildings.

3.2.4 Conversions and extensions
Conversions

There are specific changes in the use or occupation of a building which constitutes
a conversion as defined in schedule 2 to regulation 4 of the Building (Scotland
Regulations 2004. A conversion also occurs where a previously unoccupied part
of a dwelling becomes habitable, such as extending into the attic space. Where
work is defined as a conversion, current standards are applied to it, either in full, or
to the extent reasonably practicable. The latter applies to standard 6.2 (building
fabric).

It should be noted that the standard and guidance for conversions also apply
where a defined conversion does not occur but heating is introduced to a building
that was previously un-heated.

Standard 6.1 does not apply to conversions and the primary means of reducing
heat demand in conversion remains the performance of the building fabric,
supplemented by effective services and controls installed therein to meet that
demand most effectively.

We propose that work to introduce heating to a building or part of a building and
conversions are subject to the same limiting U-values for building fabric as noted

in Table 6 and 7 in Section 3.2.2 and 3.2.3, subject to the application of an
assessmentofwhat i s O0reasonably practicabl ebd.

For situations where standards can be met
this for a conversion or where avoidance of technical risk from improvement is an

issue, we will seek to reinforce the need for robust assessment to determine the

optimal level of specification for a given situation. A more evidence-led

assessment to optimise improvement also aligns with the intent set out within our

draft Heat in Buildings Strategy and the Building Standards Compliance Plan

approach (see section 3.2.11) being developed for implementation.

Extensions

Standard 6.1 applies only to larger extensions to non-domestic buildings. Outwith
this case, the primary driver for reducing energy demand and emissions in
extensions is the performance recommended for new building fabric and, where
applicable, installed building services.

The guidance on extensions under standard 6.2 indicates elemental area weighted
average U-values that the extension should be built to. The weighted average U-
value approach allows areas of the same building element to have a poorer
average performance that the other parts of the element, however, this will require
to be compensated for by improved average performance for the other parts of the
element. As part of this, the maximum area of openings is defined to assist in
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3.25

limiting heat loss, though this can be varied if compensated for by improvement to
the performance of elements.

We propose that work to extend a building shall be subject to the same limiting U-
values for building fabric as noted in Table 6 and 7 in Section 3.2.2 and 3.2.3

For domestic extensions, this will remove the current approach where more
challenging U-values are applied to extensions of poorer performing buildings.
Again noting that, as reviews of standards continue to increase the level of fabric
specification sought from work to existing buildings, it becomes more challenging
to set or justify more than one set of such elemental standards.

Shell buildings

As noted in section 3.2.3, we will no longer set different maximum U-values for
shell buildings.

All of the above proposals are set out in guidance to Standard 6.2 within
d&onsultation proposals - Section 6 (Energy) Domestic6 aQ@odsultation
proposals - Section 6 (Energy) Non-domestic.

Question 231

Do you support the standardisation of values and approach for conversions,
extensions and shell buildings, as set out above and in sections 3.2.2 and
3.2.37

Yes R
No A

Please provide a summary of the reason for your view.

Presentation of information on building services

Consultation proposals are presented as highlighted changes within the current

document format introduced for the 2015 review of energy standards. This is the
Domestic and Non-domestic building Services Compliance Guides, two volumes
which are separate but have the same status as the main Technical Handbooks.

We are aware that, as part of rationalising and improving the presentation of
information, to support both designers and verifiers, proposals have been made in
other UK administrations to re-integrate information back into the appropriate
section of the relevant technical document, together with removal of any
information that is not directly relevant to the delivered specification sought (e.g.
optional good practice advice).

We would welcome your views on the future format of guidance on building
services. We have identified three options:

1 Retain the current format and separate documents for building services (as
presented in the consultation)

1 Retain the current format but include the guides as a single section within
Section 6 of each Technical Handbook
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3.2.6

1 Re-integrate the current guidance into guidance under each relevant functions
standard (e.g. 6.3 t0 6.8)

Question 241

If you have a view on the preferred format for presentation of information on
compliance of building services, what would be your preference?

Retain current separate Compliance Guides
Move Compliance Guides into Section 6 as an Annex

Re-integrate into guidance to the relevant standard

o S b S | S ]

Other (please specify in summary box below)

Please provide a summary of the reason for your view.

Changes to minimum standards for building services i Domestic

As is the case with the 2015 and previous guidance on minimum standard for fixed
building services, provisions set for Scotland are proposed to reflect those set
elsewhere in the UK.

This recognises that products are developed and made available at a UK level and
the solutions deliverable by combining individual components should reflect a
consistent standard for those components across the UK administrations,
supporting consistency of understanding and implementation of solutions where
practicable.

The compliance guides, which applies to both new and existing buildings, provides
guidance on the following aspects of building services addressed under standards
6.3 10 6.8:

1 System efficiencies
1 Controls

1 Limiting heat loss
1 Commissioning

To a large extent much of the proposed guidance on services developed for
review elsewhere in the UK remains unchanged for the aspects relating to
controls, commissioning and written information. However, the following changes
are flagged, in summary, for the awareness of consultees. Further information,
with al/l changes i n hi ghCdnglatioe @opdsasxt |,
Domestic Building Services Compliance Guide6 .
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Table 8: Summary of key changes to minimum standards for fixed building

services:

System/element

2015 Guidance

Proposed Guidance

Gas Central Heating
Boiler

88% SEDBUK 2009

92%ErP?

Oil Central Heating | 88% SEDBUK 2009 91% ErpP?
Boiler (Regular)

MVHR (heat 70% 73%
recovery efficiency)

Warm water and hot | Air-to-air <12kw, SCoP of | No change

water heat pumps

D or better

Space heating (new
dwellings), SCoP of 2.5 or
better

Space heating (existing
dwellings), SCoP of 2.2 or
better

Space heating (new
dwellings), SCoP of 3.0 or
better

Space heating (existing
dwellings), SCoP of 3.0 or
better

Domestic hot water, SCoP | No change
of 2.0 or better
Air / water cooled air | SEER 2.4/2.5 SEER 4.0

conditioners

Internal Lighting

Luminous efficacy greater
than 45 lamp lumens
[circuit watt for 3 out of 4
fittings

All fittings to have efficacy
more than 75 lamp
lumens/circuit watt

External lighting

Either:

Lamp capacity < 100 lamp
watts per fitting, and auto
control to switch off where
area unoccupied and all
lamps switch of in daylight

Or:

Lamp efficacy >45
lumens/circuit watt, and

All lamps switch off in
daylight

Where lamp efficacy <75
lumens/circuit watt, auto
control to switch off where
area unoccupied

Auto controls to switch off
in daylight

1 The Eco-design Regulation 2009/125/EC introduced a new standardised calculation method to

determine the seasonal efficiency of heating appliances. In 2015 this metric was adopted in the UK

replacing the UK-specific SEDBUK rating other than within SAP calculations.

The following additional changes are noted:

1 Replacement of fixed building services i in addition to meeting the

recommended performance and specification provisions set out for a particular

system, proposal that replacement of a heat generator that involves a change

in fuels should not result in an increase in building emissions or an increase in

overall energy demand at the building - see section 1.8 of the Guide.
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3.2.7

9 Self-regulating devices i see Section 3.2.10 of this document.

1 Insulation of pipes and ducts i simplified guidance on insulation requirements,
citing example and referring to BS 5422 for other cases - see section 2 (Table
5) of the Guide.

1 Heat losses from storage vessels i proposed guidance to be updated with a
table that confirms the maximum daily heat loss for hot water cylinders - see
section 2 (Table 2) of the Guide.

1 Continuous supply input and extract ventilation T proposal that ventilation
systems that provide supply and extract ventilation should be fitted with a heat
recovery system, summer bypass and variable speed control - see section 8 of
the Guide.

1 Improving system efficiency on replacement of heat source 1 proposal to call
for additional energy efficiency measures to be introduced when a gas
combination boiler is replaced - see section 2 (Table 4) of the Guide.

1 Commissioning of installed systems 7 proposal to call for the extent of
services that will be commissioned to be confirmed at design stage with
confirmation of commissioning provided on completion of the building - see
Section 1 (2.0) of the guide and section 6.1.5 and 6.1.6 of this document.

1 System sizing i proposal for guidance to call for space heating, domestic hot
water and cooling systems to be sized appropriately. In addition space
heating systems to be sized to allow it to operate effectively at a low
distribution temperature (55 °C or lower).

1 New section on Building Automation and Control Systems (BACS) 1 new
guidance introduced for BACS where installed in new or existing dwellings -
see Section 13 of the guide.

1 New section on On-site electricity generation i new guidance introduced for
on-site electricity generating systems.
Question 251

Do you support the continued alignment of minimum provisions for fixed
building services at a UK level within the Domestic Building Services
Compliance Guide?

Yes R
No N

Please provide a summary of the reason for your view.

Are there any issues you wish to raise in relation to the amended or
retained specifications set out within the draft Guide?

Changes to minimum standards for building services i Non-domestic
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As is the case with Domestic buildings, the majority of the guidance supporting
building standards 6.3 through to 6.8 is contained within the current Non-domestic
Building Services Compliance Guide (NDBSCG). For the amendments to the
energy standards in 2010 and 2015 the guidance provided aligned with the
approach to services adopted throughout the rest of the UK. We intend to
replicate this approach for the new standards.

The compliance guides, which applies to both new and existing buildings, provides
guidance on the following aspects of building services:

1 System efficiencies

1 Controls

1 Limiting heat loss

1 Commissioning (though mostly addressed within standard 6.7)

To a large extent much of the proposed guidance on services remains unchanged
for the aspects relating to controls, commissioning and written information.
However, the following changes are flagged, in summary, for the awareness of
consultees. Further information, with all changes in highlighted text, is provided
wi t Kansultation proposals - Non-domestic Building Services Compliance
Guided .

1 General i expanded text on heating system design and sizing; reference to
low temperature distribution systems (<55 °C).

1 Heating efficiency (Section 1.7) - summary of recommended minimum energy
efficiency standards - boiler seasonal efficiency values improved for most fuel

types.

1 Remo v all of the facility to define 6effect
via Oheati ng e%et Sectiore3r2.8 gf this doeudhént. s 6 .

1 Replacement of fixed building services i in addition to meeting the
recommended performance and specification provisions set out for a particular
system, proposal that replacement of a heat generator should also not result in
an increase in building emissions or an increase in overall energy demand at
the building.

1 Self-regulating devices i see Section 3.2.10 of this document.

1 Domestic hot water systems in new and existing buildings (Section 8.4) T heat
source seasonal efficiency values defined/improved for most fuel types
(typically 91%).

1 Comfort cooling in new and existing buildings (Section 9.4) i improved SEER
values cited, additional system classes added (water-to-water). Further advice
on VRF systems.

1 Air distribution systems in new and existing buildings (Section 10.4) i
improved SFP for a number of system options; additional advice on controls;
expanded advice on air leakage to include summary advice on leakage limits
from DW/143(144) and clarity on test procedures.
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1 Proposal that ventilation systems that provide supply and extract ventilation
should be fitted with a heat recovery system, where technically feasible.

1 Insulation of pipes and ducts in new and existing buildings (Section 11.3) 1
simplified guidance on insulation requirements, citing example and referring to
BS 5422 for other cases.

1 Lighting in new and existing buildings (Section 12.4) i advice on lighting
design and avoidance of over-illumination; revised average luminaire efficacy
(95 LL/cW proposed).

1 New section on Building Automation and Control Systems (BACS) i see
Section 3.2.11 of this document.

Question 267

Do you support the continued alignment of minimum provisions for fixed
building services at a UK level within the Non-domestic Building Services
Compliance Guide?

5

Yes N
No A

Please provide a summary of the reason for your view.

Are there any issues you wish to raise in relation to the amended
specifications set out within the draft Guide?

3.2.8 Removal of heating efficiency credits T Non-domestic

The current Non-Domestic Building Services Compliance Guide 2015 includes an
option where heat generators installed in existing buildings may have a reduced
seasonal efficiency provided this is compensated for through the addition of other
energy efficiency measures such as additional heating controls or other system
enhancements. These allowances are known as deating efficiency creditséand
are referenced in sections 2.7, 3.5, 4.5, 5.5 & 8.6 of the document.

We are proposing to no longer provide this alternative approach and instead focus

on the minimum efficiency of the heat generator. We consider that the level at

which standards are set for heat generators can be met in full due to

improvements in the energy efficiency of appliances over recent years and that

such a 6trade offd 1 s no ahyoftlgeptiongwhisht i fi ed.
are cited as relevant to achieving a 6crec
good practice.

We propose that there will be no published mechanism to assign heating efficiency
credits for installations to existing buildings from 2022. Accordingly, references to
this process are removed from the relevant se ¢ t i o0 @ossul@tfon phoposals -
Non-domestic Building Services Compliance Guided
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3.2.9

3.2.10

Question 271

Do you agree with the proposal that the option of installing a less efficient
heat generator and compensating for this using heating efficiency credits in
existing buildings should be withdrawn from the Non-domestic Building
Services Compliance Guide?

Yes

=2 2

No

Please provide a summary of the reason for your view.

Limiting distribution temperature for wet heating systems

It is already recognised that lower temperature heating systems offer the benefit of
improved efficiency in the operation of the heat generator, be this a combustion
appliance or a heat pump. Lower temperature distribution of heat within a building
also supports the delivery of heat from lower temperature external networks.

We consider that limiting distribution temperatures in wet central heating systems
to be an essential element in optimising the efficiency of future low and zero
carbon heat solutions, as proposed within the recent strategic consultation on a
2024 Heat Standard.

We propose that, where a wet heating system is being installed in a new building
or replaced in an existing building (including both heat generator and emitters) the
system should be designed and emitters sized to allow the space heating system
to operate effectively and meets the heating needs of the dwelling with a mean
water temperature of not more than 55 °C. Proposals are set out in relation to wet
heating systems within:

9 &onsultation proposals - Domestic Building Services Compliance Guideband

9 &onsultation proposals - Non-domestic Building Services Compliance Guideb .

Question 281

Do you agree with the proposal to limit distribution temperatures in wet
central heating systems to support effective implementation of low and zero
carbon heat solutions and optimise the efficiency of heat generation and
use?

Yes

No

s & B ]

Please provide a summary of the reason for your view.

Self-regulating devices

A self-regulating device is a device or system that automatically controls the output
of heating (or cooling) emitters to independently control the temperature in each
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room or zone. Such control is usually achieved by a thermostat fitted to the
emitter (e.g. thermostatic radiator valve) or within the room or zone (e.g. electronic
wall thermostat linked back to the device controlling the heat generator).

The 2018 amendment of the EU Energy Performance of Building Directive sought,
under Article 8(1), the presence of such devices to all emitters, where technically
and economically feasible, where a heat generator (e.g. boiler or heat pump) is
replaced.

At present, the provision of such control devices is sought for all emitters or
rooms/zones in new buildings and where a new heating system (including
emitters) or new emitters are installed in an existing building. However, there is no
requirement to install self-regulating devices where only the heat generator is
replaced. Though it is noted this frequently occurs as a good practice measure.

We propose to extend the provision of self-regulating devices to include
installation (where absent) at the point a heat generator is replaced. Detailed
proposals, including notes on feasibility and control at a room/zone level are set
out in:

1 Tables outlining the recommended minimum standards for control of heating
systems within &Consultation proposals - Domestic Building Services
Compliance Guideband

9 Tables outlining recommended minimum controls package for heating systems in
&onsultation proposals - Non-domestic Building Services Compliance Guideb .

We consider that the addition of such devices on replacement of a heat generator
is an appropriate intervention point, enabling a cost-effective means of further
improve the performance and controllability of a heating system.

Question 291

Do you agree with the proposed extension to the provision of self-regulating
devices to include when replacing a heat generator?

Yes

s & B ]

No

Please provide a summary of the reason for your view.

Do you have any comment on issues of technical feasibility or determining
when installation should be at a room/zone level?

3.2.11 Building Automation and Control Systems i Non-domestic

A Building Automation and Control System (BACS) is a centralised system used to
monitor and contr ol a buildingds envir onme
air conditioning, lighting and other systems). There is currently no requirement for

installing BACS in new buildings.

54


https://consult.gov.scot/local-government-and-communities/building-regulations-energy-standards-review/supporting_documents/Draft%20Guidance%20%20Domestic%20Building%20Services%20Compliance%20Guide.pdf
https://consult.gov.scot/local-government-and-communities/building-regulations-energy-standards-review/supporting_documents/Draft%20Guidance%20%20Domestic%20Building%20Services%20Compliance%20Guide.pdf
https://consult.gov.scot/local-government-and-communities/building-regulations-energy-standards-review/supporting_documents/Draft%20Guidance%20%20Nondomestic%20Building%20Services%20Compliance%20Guide.pdf

3.2.12

The 2018 amendment of the EU Energy Performance of Building Directive sought,
under Articles 14(4) and 15(4) the introduction of such systems in all existing
buildings by 2025. The Directive recognised that automated monitoring and control
systems offered an effective alternative to inspection of building systems and can
be very effective in assisting building operators reduce energy use and costs.
Analysis undertaken by the UK Government in response to the Directive also
suggests that BACS are a cost-effective way of saving energy in buildings.

We propose that new non-domestic buildings that have a heating system or
systems for combined space heating and ventilation (with or without air-
conditioning) with an effective rated output over 290 kW, should be equipped with
a BACS.

The details of the specification of these systems are set out in section 14 of
&onsultation proposals - Non-domestic Building Services Compliance Guideb .
This proposes the specification of BACS
provides a high level of control, with the cited UK analysis suggesting it is cost-
effective.

Question 307

Do you agree with the proposed introduction of a requirement for building
automation control systems, of the type specified, in larger non-domestic
buildings with systems with an effective rated output over 290kW

Yes R
No A

Please provide a summary of the reason for your view.

General comments

Question 311

We welcome any other comments you wish to make on the above topics and
broader changes to the setting of minimum standards for all buildings.

Where practical, please with a reference to any particular issue in the
context of the Domestic or Non-domestic Handbook (or both if applicable)
and cite any standard or revised guidance clause relevant to the topic.

55

‘N


https://consult.gov.scot/local-government-and-communities/building-regulations-energy-standards-review/supporting_documents/Draft%20Guidance%20%20Nondomestic%20Building%20Services%20Compliance%20Guide.pdf

4.1

41.1

Part 417 Ventilation

Introduction

Following the commissioning of research into the impact of previous 2015
ventilation amendments to ventilation standards for new homes earlier this year, it
is the intent to undertake a fuller review of ventilation provision for both domestic
and non-domestic buildings from 2022.

Accordingly, changes proposed at this time are focussed on domestic ventilation
and limited to those which are considered to be directly relevant to the introduction
of improved energy standards or (in response to published research?®) can better
address the delivery of expected levels of ventilation and good indoor air quality:

1 The expectation of further trends on reducing infiltration rates and increasing

application of mechanical extract or supply/extract systems in lieu of natural
ventilation.

1 Reinforcement of the need for ventilation design to be properly considered and

evidenced, systems designed and performance verified and recorded, post-
commissioning.

1 For dwellings, action to support proposals to require assessment and response

to overheating risk in new residential buildings.

Background

At present provision for building ventilation to address air quality for occupants is
addressed through standard 3.14 and associated guidance in the Domestic and
Non-domestic Technical Handbooks. Further guidance on domestic ventilation is
provided in a companion Domestic Ventilation Guide.

Guidance on the energy performance of ventilation systems is addressed under
standard 6.6 and supporting guidance within the Building Service Compliance
Guides. Updating of these provisions form part of the review of building services
for Section 6 (energy).

For dwellings, a means of providing ventilation is required, by natural
(background and intermittent extract) or mechanical (continuous extract) means.

As a basic provision, the following is identified:

1 A manually openable ventilator and background ventilation is sought in every
apartment.

1 Intermittent mechanical extract (or passive extract) and background ventilation
in each apartment and in kitchen/utility rooms and sanitary accommodation.

25 such work includes: The effect that increasing air-tightness may have on air quality within dwellings (BRE,

2012); Research Project To Investigate Occupier Influence On Indoor Air Quality In Dwellings
(MEARU/ABC/ASSIST/ESRU, 2014); Abi | ity of decentral i sed me ehhoaunsiecoa l
ventilation systems in new-build dwellings (MEARU/JGA/ABC/ESRU, 2018); and Ventilation and Indoor Air

Quality in New Homes (AECOM Ltd, 2019).
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4.1.2

This simple prescriptive approach is deemed adequate to maintain indoor air
quality in a typical dwelling where a reasonable ventilation component from fabric
infiltration is present (equating to a building infiltration rate of not less than 5
m3/(h.m?)@50 Pa). At present, guidance is not provided to explain the basis for
the provision of ventilation to achieve specified levels of air change.

For infiltration rates lower than this, the need for a continuous mechanical system
Is identified. Options identified in guidance are:

1 mechanical extract ventilation (MEV) and decentralised mechanical extract
ventilation (AMEV) if design air infiltration rate is not less than 3
m3/(h.m?)@50Pa.

1 balanced supply and extract mechanical ventilation systems, with or without
heat recovery, for very low infiltration dwellings (below 3 m3/(h.m?)@50Pa).

Guidance identifies provision of a means of monitoring and reporting on air quality,
using CO: levels as an indicator (sought in one apartment used for sleeping).

The companion Domestic Ventilation Guide expands on the basic guidance in the
Technical Handbooks to assist designers in choosing an appropriate solution for a
given dwelling. It also provides detailed guidance on the component elements of a
given solution that are needed to support effective ventilation. Guidance on the
commissioning, testing and reporting of mechanical elements of systems is also
provided.

It i s noted that current guidance for
dwel | i ng &lorsgseeddaconsider the dwelling layout and
location/exposure identified in the design of the system.

For non-domestic buildings, again a means of providing ventilation to occupied
spaces is required, by natural (background and intermittent extract) or mechanical
(continuous extract) means. Where applying natural ventilation to buildings with
infiltration no lower than 5 m3/(h.m2)@50Pa, a manually openable ventilator and
background (trickle) ventilation is sought in every room. Background ventilation
area is subject to infiltration rate limits. Mechanical extract ventilation is sought in
toilets/wet areas. Alternative provision by use of BS 5925, or CIBSE Guide A or
AM10. Options for the design of mechanical ventilation systems are identified,
referencing BS 5720 and CIBSE Guide B2.

Issues to address:

A review of data on recent dwelling completions confirms that new homes are
being constructed with lower levels of fabric infiltration. Out of just over 5,000 test
undertaken last year, 7% of homes had a tested infiltration rate below 3
m3/(h.m2)@50Pa, 58% were between 3 and 5 m3/(h.m2)@50Pa and 35% at 5
m3/(h.m2)@50Pa or above, with the majority within 1 m3 of that value.

This indicates that the area of focus of this review should be on properties in the
range of 3 to 5 m3, as a rate easily achieved via current construction. Noting that it
should be anticipated that a move to improved fabric values, particularly for walls,
will result in further reductions in infiltration due to increased layering and
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4.2

42.1

consistency of the insulation envelope and an increase in properties with
infiltration rates below 3 m3/(h.m2)@50Pa.

The following areas of change are proposed as part of this consultation and are
discussed in more detail in the next section:

Clarification in guidance of the overall level of ventilation sought in new
dwellings to reflect normal occupancy and use.

Review of provision and citation of function of openable windows as purge
ventilation.

Greater clarity on design choices for dwellings where infiltration rates between 5
mé and 3 m3 and below 3 m?3 are proposed.

Revisionofadvi ce on dMEV systems to rasfl ect
opposed to current provisions which recognise ventilation of individual rooms.

Views on the application of mechanical supply and extract systems, including
the presence of heat recovery.

Relocation of guidance from Domestic Ventilation Guide into the Domestic
Technical Handbook.

Emphasis on commissioning and providing information is provided for air flow
rate testing and, linking to commissioning of ventilation systems for energy
efficiency under standard 6.6.

Proposals

General revision expansion of core guidance on ventilation provision

We propose to reconfigure how guidance on ventilation is presented for new
buildings to emphasise the need to consider solutions in the context of low or very
low infiltration buildings. This will emphasise that there are three options available
to designers i an approach that will work with any dwelling, regardless of the
design intent for infiltration and two approaches that will generally only be viable
above a specific infiltration threshold.

Solutions based upon the presence of continuous mechanical extract must be
designed to suit the building and its environment, regardless of the approach taken
to both extract (centralised/decentralised) or air supply (background ventilators or
balanced supply).

Table 91 Ventilation solutions for design infiltration levels.

Ventilation type Suitable for infiltration rate:

Natural ventilation (with intermittent O5 m3/(h.m2)@50Pa
mechanical extract)

Continuous mechanical extract O mB3¥/(h.m)@50Pa
ventilation
Continuous mechanical supply & Any

extract ventilation
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4.2.2

To aid understanding of objectives and to inform system design, guidance will also
more clearly explain, in concise terms, what level of ventilation is sought to provide
adequate indoor air quality in dwellings. Including information on minimum supply
rates that are to be achieved in dwellings with continuous extract, which are also
deemed to be achieved by the prescriptive specification offered for naturally
ventilated dwellings (infiltration rate not less than 5 m3/(h.m?)@50Pa) which
formed 39% of recent dwelling completions, based upon test data.

The proposed supply rates follow the recent review, elsewhere in the UK, of the
assignment of whole dwelling ventilation rates based upon both floor area and the
number of apartments (habitable rooms). This makes a standard assumption on
occupancy and assumes a base supply rate of 13 litres per second plus an
additional 6 litres per second for each additional apartment. Subject also to the
supply rate being not less than 0.3 litres per second per square metre of the
dwelling internal floor area.

It is also proposed to remove detailed information on passive stack ventilation, as
a little used solution, whilst still noting it as an alternative to the use of intermittent
mechanical extract.

These changes aCoesulatiod ppoposatsa $tandbrdis.bd 6
(Ventilation) Domestico .

Question 321

Do you support the proposed revisions to the presentation of guidance on
ventilation and the incorporation of
Technical Handbooks?

Yes R

No A

Please provide a summary of the reason for your view.

Revision of guidance on purge ventilation

Current guidance sets a minimum recommended opening area for rooms within a
dwelling, including for apartments. Provision is set at 1/30™ of the floor area of the
room. The purpose of this provision, to enable intermittent increase in ventilation to
remove pollutants created by occasional activities, or indeed, assist in ventilation
to reduce overheating, is not explained further.

Designers working in other UK administrations will be aware that provisions are
already made within Approved Document F on this topic. To assist in greater
understanding of the role of ventilation elements and to underpin proposed work
on summertime overheating risk, it is proposed to align provisions in Scotland with
this established practice.

Guidance wi |l explain the function of
ventilation provision and as a prescriptive solution deemed to support a nominal
ventilation level of 4 air changes per hour. We propose to align the basic provision
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of openable ventilators from 1/30™" to 1/20"" of the floor area of the room served to
align with practice elsewhere in the UK, noting how the degree of opening of
ventilators has on effective purge ventilation.

Note: the role of purge ventilation in reducing heat gain in summer is also
discussed under section 5.2.4.
Question 3317

Do you agree with the revision of guidance to clarify the function of purge
ventilation and increase provision to align with that applied elsewhere in the

UK?
Yes R
No A

Please provide a summary of the reason for your view.

4.2.3 Clarification on ventilation solutions in low infiltration new dwellings

As improvements to energy standards have led to greater levels of air tightness in
buildings to reduce space heating demand, a consequence is that the ventilation
provision in modern homes now has to more commonly be designed to reflect
lower levels of fortuitous ventilation through the building envelope.

Low infiltration is defined as a design intent of not less than 3 m3/(h.m?)@ 50Pa
and less than 5 m3/(h.m2)@50 Pa which is realised on construction. The majority
of recent dwelling completions with airtightness tests (58%) are within this
category.

In current building regulations guidance, airtight buildings (below 5 m3/(h.m2)@50
Pa) should be provided with a continuous mechanical ventilation solution. The
revised 2015 domestic handbook guidance included the option of decentralised or
centralised Mechanical Extract Ventilation (AMEV) for dwellings with an air-
tightness of between 3 and 5 m3/(h.m?)@50 Pa.

Following on from this change in guidance, we engaged with the Mackintosh
Environmental Architecture Research Unit (MEARU) to carry out research into the
effectiveness of dMBEN etbo vaecntt ialsatéNiolgso lien ne

The research, published in 20182%¢, highlighted that there were a number of
variables that affected performance of the dMEV system. These included the
nature of the trickle vents, the window coverings, the path between the room and
the dMEV (including the door opening or wndercutd and the arrangement of the
home) and the installation and performance of the system. Essentially homes with
shorter, more open paths for air movement performed better, but rooms which
relied on more remote dMEV systems frequently had poor ventilation. Whilst there
are some situations where a dMEV system can assist with the ventilation provision

%Ability of decentralised me ehhoaunsiecda v evnetnitlialtabimicho ns ytsot
dwellings (MEARU/JGA/ABC/ESRU, 2018)
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of modern airtight homes, the ability to act as a whole house system is limited,
particularly in larger more complex layouts, and where ventilation loads are high.

As such, such solutions as a whole requires the same level of care in design as a

centralised mechanical extract system, taking into account the house layout, paths

for air movement (includi thgnatbreofther cut soé6 ar
mechanical system, and consideration of remote rooms. The system will only be

effective in operation where these are optimised.

On that basis, it is proposed, for design infiltrations rates of not less than 3
m3/(h.m?2)@50 Pa, to be presented on the basis of a whole dwelling continuous
mechanical extract system which may operate via a central fan or through a
number of separate room extract fans. The solution - continuous mechanical
extract ventilation - must be applied and controlled to the dwelling as a whole.

Such a system must be designed to deliver the required air supply in habitable
rooms, taking into account the location of extract terminals and the sizing of
background ventilators. This has to be demonstrated on commissioning of the
completed system. In both cases, the rate of extract at each terminal and other
relevant elements will need to be reviewed to support the effective draw of air
though the dwelling.

Question 341

Do you support reference to a single option for continuous mechanical
extract ventilation which can have centralised or decentralised fans, with the
same design parameters being applied to the system in each case?

Yes R
No A

Please provide a summary of the reason for your view.

If you have any further views on the use of continuous mechanical extract to
deliver effective ventilation in both low infiltration (3-5 m?) or higher
infiltration (5 m3+) buildings, we would also welcome your comments.

4.2.4 Background ventilators in continuous mechanical extract solutions

Current guidance gives no information on the sizing of background ventilators in
continuous mechanical ventilation solutions. This has led to designers citing
CIBSE guidance which in turn references information published within English
building regulations. Such solutions, principally for whole dwelling decentralised
mechanical extract ventilation, are now common.

We therefore propose to introduce guidance on background ventilator sizing to
support such systems and the solution proposed reflects research undertaken for
review elsewhere in the UK, including the sizing of ventilators to avoid excessive
air movement rates. This proposes that the minimum equivalent area of
background ventilators in each habitable room should be not less than 5000 mm2.
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Question 3517

Do you support introduction of proposed guidance on default minimum size
of background ventilator for continuous mechanical extract systems?

Yes

No

=2 2

Please provide a summary of the reason for your view and on any specific
concerns which may arise from the proposed level of background ventilation
or its application in the design of systems.

4.2.5 Ventilation solutions in very low infiltration new dwellings

Very low infiltration is defined as a design intent of less than 3 m3/(h.m?)@50Pa
which is realised on construction. A small proportion (7%) of recent dwelling
completions with airtightness tests are within this category.

Current guidance does not offer a usefully clear recommendation on the use of

continuous mechanical extract ventilation (MEV) in such situations. Guidance

wi t hi n s ec Donmestic\Oe notfi Itahtei oon Gui ded r ecommen
suitable for very low infiltration dwellings. This is based upon concerns over the

efficacy of background ventilation in dwellings which can be designed and

delivered with potentially very little infiltrative ventilation component.

This leaves the advised solution for ventilation systems for very low infiltration
buildings as continuous mechanical supply and extract ventilation, with or
without heat recovery.

We are interested in your views on the continued prescription on the need for
continuous mechanical supply and extract in very low infiltration dwellings (less
than 3 m3/(h.m2)@50Pa) and whether solutions without a mechanical supply
component can be as effective.

Whilst not directly material to the provision of ventilation, we are also keen to hear
you views on whether the presence of heat recovery should be prescribed for all
packaged supply/extract systems in new homes, where the declared design
infiltration rate will being significant benefit in reducing overall ventilate heat loss.

Question 361

Should continuous mechanical extract systems be considered a viable
solution in very low infiltration dwellings and, if so, under what
circumstances?

Yes

s & B ]

No

Please provide a summary of the reason for your view.
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4.2.6

4.2.7

We would also like to hear your views on whether heat recovery should be
mandated for packaged supply/extract systems

Incorporation of secondary guidance into the Handbook

The fragmentation of guidance on ventilation, particularly in respect of supporting
advice for domestic installations has been noted by commentators. We intend to
present a revised version of the current @omestic ventilation guidedas an Annex to
section 3 of the Domestic Technical Handbook.

These changes aCoesultatiod ppoposatsa $temabrdi3.b4 6
(Ventilation) Domestico .

In bringing the Domestic Ventilation Guide into Section 3 (environment as an
annex), this review therefore emphasises:

9 Design of ventilation that assesses the dwelling layout and components of the
system and accounting for other key issues such as extract outlet positions
and exposure/prevailing winds.

1 Reinforcing the need for pass vents between rooms, fire protected where
required, ideally at higher levels.

1 Consistent application of cited standards for commissioning, testing in use and
reporting to demonstrate the system functions as intended.

1 Reinforcing advisory standards for noise from installed fans.

1 Better design of occupant interfaces of mechanical systems, in particular boost
modes as an occupant control element.

1 Better advice and information for occupants about the ventilation system, its
optimal use, and requirements for maintenance.
Question 371

Do you support the incorporating of this additional guidance into the
Technical Handbooks?

Yes R
No N

We would be grateful for comment on the content of the proposed Annex
and whether there are elements absent from guidance or which would be
better presented within guidance to standard 3.14 itself.

Emphasis on design, commissioning and testing

Sections 6 to 8 of the proposed domestic ventilation annex set out the expected
action to test and commission installed ventilation equipment. A summary note on
expected action is also set out in clause 3.14.7, making reference to the new
Annex text.
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4.2.8

This includes verifying that the installed components are as specified, installation
is complete and components are operational; controls are accessible and clearly
marked; each mechanical supply or extract unit or terminal is tested for airflow at
both normal and boost operation and results recorded; for supply/extract system,
system balancing of airflow to achieve intended rates in each room.

These changes aCoesulfatiod ppoposatsa $temabrdi3.b4 6
(Ventilation) Domestico .

It is proposed that reporting on such matters will be further collated as part of the
Compliance Plan approach which will be consulted on later this summer. The
intent being that this information is presented to the verifier. One output from this
approach is a summary document, passed on to the building owner/occupier, that
presents evidence of compliance with the requirements set by building regulations.

It is noted that advice is provided on limiting noise from mechanical ventilation
systems but that this is not prescribed as a compliance test. It is expected that this
will inform design and specification decisions.

Question 381

Are there other elements of the commissioning of ventilation systems that
you consider are both practical to implement and useful in providing
additional assurance of performance in practice?

Yes R
No A

If yes, please provide a summary of the topics which should also be
considered.

Domestic and Non-domestic ventilation i intent and further review

As noted in section 4.1, a further review of standards and guidance on ventilation
in buildings is programmed to commence later this year, with the intent to develop
proposal for consultation in 2022/23. Topics identified for this review include:

1 Subject to current research, review of CO2 monitoring provisions introduced in
2015.

1 Advice on ventilation assessment and installations as part of planned building
retrofit.

1 Guidance on minimising ingress of external pollutants.

1 Guidance on the wider design and installation to minimise noise from
mechanical ventilation systems.

1 Consideration of guidance, post-COVID, on evolving good practice on
enhanced ventilation provision and use of air recirculation in non-domestic
buildings.
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4.2.9

Question 3917

We welcome your thoughts on these or broader topics which would merit
consideration as part of the planned review. Please set out your thoughts
below, including citation of relevant supporting evidence, where relevant.

General comments

Question 4017

We welcome any other comments you wish to make on proposed changes to
ventilation standards for domestic buildings.

Where practical, please with a reference to any particular issue in the
context of the Domestic or Non-domestic Handbook (or both if applicable)
and cite any standard or revised guidance clause relevant to the topic.
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Part 51 Overheating risk in new dwellings and
other new residential buildings

5.1 Introduction

5.1.1 Background

Overheating in homes occurs when conditions in excess of those acceptable for
human thermal comfort or those that may adversely affect human health occur in
the internal building environment. Overheating in buildings has been highlighted
as a key concern for the health and welfare of people across the UK.

Whilst overheating risk may generally be considered an issue principally for
southern regions of the UK, previous research carried out by the Mackintosh
Environmental Architecture Research Unit, Glasgow School of Art et al assessed
26 new homes in 2013?7 and found overheating instances in over half of the
homes (based on the Passivhaus approach to determining overheating criteria).

Within the Climate Change Committees (CCC)
f u t 4 referénce is made to there being around 40 heat related deaths per year

in Scotland which is projected to potentially rise to between 70 7 280 deaths. The

CCC recommend that the Scottish Government, along with the rest of the UK,

introduce a new standard that requires the overheating risk to be assessed for

new housing and ensure that passive cooling measures are installed at build stage

where a risk of overheating is identified.

There is no direct requirement within schedule 5 of the Building (Scotland)
Regulations 2004 for buildings to be designed and constructed to avoid the risks of
overheating. Standard 6.6 of the energy standards of the building regulations
aims to reduce the need for buildings to have active cooling/ventilation systems
installed to address periods of high internal temperatures. However, this is set in
the context of minimising energy use within the building as opposed to protecting
the occupants from the health risks associated with overheating which occurs in
buildings.

Standard 6.6 calls for dwellings with little or no cross ventilation, or a high
proportion of glazing, to be assessed for high internal temperatures using the
calculation methodology within Appendix P of SAP 2012. Where the results
confirm that the likelihood of a high internal temperature in hot weather is slight,
not significant or medium then this should avoid the occupier installing a
mechanical cooling or air conditioning system at a later date. However, this
provides only a simplified check of whether the home will have an overheating
problem. The SAP methodology does not predict the severity of the overheating
risk and the effectiveness of remedial solutions. Furthermore, the whole house /
volume approach fails to identify individual rooms at higher risk from overheating.
Therefore, it is considered a more robust assessment is needed.

27 summary published at https://core.ac.uk/download/pdf/148017305.pdf
28 https://www.theccc.org.uk/publication/uk-housing-fit-for-the-future/
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5.1.2

Recent research to support proposals

Over-heating research commissioned in 2019 to support review of standards for
new homes and residential buildings in England?® demonstrated that during warm
years, overheating will occur in most new homes in most locations in England,
particularly in London. As a consequence of the research a new mandatory
requirement has been consulted upon which, if implemented, will require all new
homes and residential buildings, to meet a new overheating requirement. The
requirement can be met by a simplified method or by demonstrating that the
overheating risk has been mitigated through dynamic thermal analysis following
the CIBSE TM59 (2017) methodology. The simplified method identifies options for
solutions which mitigate solar heat gains plus adequate purge ventilation to
disperse the heat.

Similar research, looking at a subset of dwelling conditions, was carried out for the
parallel review in Wales with prevalence of overheating found to occur in flats. As
a consequence, similar provisions are being proposed for inclusion in the Welsh
building regulations, that will apply to flats and houses that cannot be cross
ventilated.

To understand the potential risk of overheating in Scotland the same risk
assessment was carried out for 5 of the typologies that were found to be prone to
a range of overheating in the English and Welsh research. This research paper is
published at https://www.gov.scot/ISBN/978-1-80201-193-7.

Table 10 - Dwelling typologies modelled for overheating risk.

. : Ventilation | Heating | Construction
Ref. | Dwelling Form | Size | Aspect Strategy System | Type
1. Apartment/ 2b4p | Single Natu.rall Individual | Mid-rise
Flat ventilation
1b. | APAMTENY | 64 | Single | MEV Individual | Mid-rise
2. Apartment/ 2b4p | Dual Natu.rall Individual | Mid-rise
Flat ventilation
2b. | APAMMENY | ohap |Dual | MEV Individual | Mid-rise
3, | Semi-detached 3b5p | Triple Natural Individual | Timber frame
house ventilation
The models were based on timber fr ame

specification (Option 2) proposed by this consultation. The floor plans, elevations,
fabric specification and building geometry of the dwellings modelled are noted in
the research paper.

CIBSE TM59 sets two compliance criteria for dwellings, both of which need to be
met to demonstrate an acceptable risk of overheating:

9 Criterion A applies to living rooms, kitchens and bedrooms. It requires that the
internal temperature does not exceed a defined comfort temperature by 1°C or

29 https://www.gov.uk/government/publications/research-into-overheating-in-new-homes
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5.2

5.2.1

more for more than 3% of occupied hours over the summer period (1 May to
30 September).

1 Criterion B applies to bedrooms only and requires that the internal temperature
between 10 pm and 7 am shall not exceed 26°C for more than 1% of annual
hours.

To assess the risk of overheating over the lifetime of new homes, the analysis of
internal temperatures should be based on predicted future weather data. The
CIBSE TM59 methodology requires the assessment to be carried out using DSY1
weather data (Design Summer Year) for the 2020s. DSY1 (Design Summer Year
1) is intended to represent a moderately warm summer intended to represent 2011
to 2040. CIBSE has published DSY1 weather data for two Scottish locations;
Glasgow and Edinburgh. A sample simulation of a dwelling established that the
Glasgow weather file resulted in a higher overheating risk. Further analysis of
weather data for other locations in Scotland found that mitigation measures
proposed for Glasgow should be suitable for controlling the risk of overheating for
at least most other locations in Scotland.

The overheating risk has been assessed
assumes that the dwellings have a normal level of expectation of being occupied
by vulnerable and fragile persons.

Outcome

The results show the semi-detached house and the two single-aspect flats all
passed both Criteria A and B of CIBSE TM59. Both dual-aspect flat typologies
passed Criteria B of CIBSE TM59 (bedrooms), but both living rooms failed Criteria
A albeit to a limited extent.

For the sample dwellings used in the analysis, the greater glazed area of the dual-
aspect flat increased the solar gains to the extent that the net effect was to
increase the risk of overheating compared to single-aspect flats. It is noted from
experience that, depending on the design and location, dual-aspect flats can be at
lower risk of overheating than single-aspect flats because the dual-aspect provides
the potential to benefit from cross-ventilation (where wind drives greater ventilation
rates through the dwelling).

Further analysis explored the impact of providing poorer performing glazing (both
U-value and G-value) and being based on Category | occupancy where there is a
high level of expectation the dwelling will be occupied by vulnerable and fragile
persons. This identified a moderate increase in risk but no further failure.

Proposals

Scope of application

We propose that any new provision to assess and mitigate against the risk of
summertime overheating should apply to all new dwellings, subject to the

application of a set of trigger criterion (see section 5.2.2) that determine the need

to consider the design and specification of the dwelling further to mitigate such

risk. Detail of propose d new pr ovi s i oGossultatipneprogosats - o u t
Addressing Overheating Risk in New Dwellingsé .
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5.2.2

We would also propose that the same assessment be applied to non-domestic
residential buildings where the built form and occupancy is similar to dwellings
(e.g. self-contained student flats accessed off a common area).

We would seek views on the broader application of such an assessment to
residential buildings where such self-contained living units are not provided and
the building offers a managed living environment (e.g. buildings providing
residential care for vulnerable persons).

Question 4117

Do you agree with the proposed introduction of a requirement to assess and
mitigate summertime overheating risk in new homes and new non-domestic
buildings offering similar accommodation?

Yes

s & S ]

No

Please provide a summary of the reason for your view.

If you consider that proposals should be extended to non-domestic

buildings which provide other forms of residential accommodation (which

are no-toonosai hed r esi dentamayourwirewstos suth we
provisions, including if the same or an alternate approach to assessment is
recommended?

Application of criteria for assessment

The limited analysis presented in the referenced 2021 research suggests that,
whilst risk may be low in Scotland compared to other parts of the UK, overheating
can still occur and reasonable steps can and should be taken to assess and
mitigate such risk.

Whilst analysis has identified that the greatest risk of overheating is found in flats
and buildings with less scope for cross-ventilation, we propose that initial
assessment should be undertaken on every new dwelling to identify relevant
characteristics and also assist in embedding awareness of the issue of
overheating risk. This will provide opportunities to avoid not only peak overheating
but also improve summer comfort in new dwellings by understanding risk and how
it can be mitigated by design choices and passive solutions.

Action to mitigate summer overheating risk must be considered against the
desirability of good levels of daylight to new homes and the benefits derived from
useful solar gain outwith the summer months in reducing space heating demand.
Proposals are drafted with this intent in mind.

For the purpose of risk assessment, we propose that geographical location of a
development in Scotland is not be considered a material factor.

Where any trigger elements are present, it is expected that either mitigating
measures are put in place or that further modelling is undertaken to identify
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5.2.3

whether overheating risk, as defined in the context of TM 59 is present. Trigger
elements proposed relate to:

1 Extents of glazing on building elevations oriented between east, south and
west (impact of solar heat gain).

1 Number and adjacency of external elevations (impact of cross-ventilation on
heat removal).

This enables either a simple elemental process without any additional modelling
or, should the developer choose to, the flexibility of demonstrating compliance
through the use of dynamic thermal modelling.

Det ai | of proposed newCopsulietien poposalss ar e
Addressing Overheating Risk in New Dwellingso .

Question 4217

Do you agree with the proposal that an initial assessment of dwelling
characteristics should be undertaken to help inform design choices and the
delivery of new homes which provide better thermal comfort in the summer
months?

Yes R
No A

Please provide a summary of the reason for your view.

We would also seek the views of respondents on other sources of good
practice guidance which have been implemented by developers and the
outcome (no reports of significant summertime overheating) evidenced
through feedback from residents.

Options for mitigation
As noted above, two approaches to demonstrating compliance are proposed:
A. Simple elemental approach.

Where triggered by building characteristics, measures are implemented which limit
unwanted solar gain in summer months and provide the means of removing heat
build-up from the building. This is discussed in section 5.2.4.

B. Dynamic thermal analysis

The dynamic thermal analysis method uses CIBSE TM59 @esign methodology for
the assessment of overheating risk in homesoé(noted in section 5.1.2) to
demonstrate that any risk of overheating, assessed against the criteria defined by
the methodology, are addressed. This approach uses the dwelling location,
detailed information on the building form and specification and prescribed
occupancy scenario to calculate the risk of overheating. It allows for greater
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flexibility in the selection of risk mitigation measures to meet the overheating
criteria, while prioritising passive measures.

Those undertaking such modelling should be able to demonstrate competence in
the application of the methodology, the underlying principles of overheating and in
building construction.

The purpose of the proposed process is to address overheating risk through
design choices, specification and passive measures. Active measures such as air-
conditioning should only be proposed where it can be demonstrated that design
changes and passive measures fail to adequately mitigate overheating risk or are
impractical for the development location. This would require the applicant to
demonstrate the options investigated were found, through modelling, to be
insufficient.

Question 437

Are there circumstances where you consider specific characteristics of a
dwelling should trigger a need for TM59 assessment rather than application
of a simple elemental approach?

Yes

=1 32

No

Please provide a summary of the reason for your view.

5.2.4 Scope of simple mitigating measures proposed

Detail of proposed new provisions for the simple assessment option are set out in
&onsultation proposals - Addressing Overheating Risk in New Dwellingso . These
are:

A. Limiting solar gain through glazed openings.

Assessment should be undertaken on all building elevations which are oriented
between east (90°), through south (180°) to west (270°).

Except single aspect dwellings or those with adjacent aspect, both oriented
outwith the described orientation, this will require the assessment of at least two
elevations.

It is proposed assessment will be at room level rather than be based upon the total
areas of glazing and the dwelling. This provides greater assurance of thermal
comfort in individual apartments and other habitable spaces. Assessment should
consider the area of glazed opening based upon the room or space each opening
serves.

1 Action: If the area of glazed opening is greater than 25% of the area of the
room or space served, then provide shading or revise glazing g-value to
reduce solar gain in proportion to the increase in glazing area above 25%. Itis
proposed that this should be based upon the assumption of equivalence with
an unshaded 25% opening with a g-value of 0.6
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5.25

It is not the intent of assessment to preclude larger areas of glazing, simply to
recognise that increased areas of glazing which can contribute to excess solar
gain in summer months. Solutions should mitigate such gain, either through a
revised glazing specification (lower g-value) or by the fitting of shading such as
louvres or shutters. Specification of glazing should, where practicable, seek to
retain a high light transmittance value to minimise adverse impact on daylighting.

B. Ventilation to assist in cooling.

Assessment should be undertaken on all dwellings based upon their number of
exposed facades which incorporate openings which provide ventilation to
apartments or other habitable spaces.

1 Action: Where a building has only one elevation with ventilation openings
(single aspect) or two adjacent elevations with ventilation openings, the
minimum area of ventilation openings in apartments should be increased
from 1/20" (5%)i as proposed in Section 4.2.2 of this document - to 1/10%
(10%) of the floor area in each room or space.

1 Action: Where a building has two or more elevations, including two parallel
elevations, with ventilation openings, no further action is required to support
ventilation for heat removal. This will be addressed by provision of ventilation
openings which provide the level of air change sought under standard 3.14 (4
air changes per hour),

Question 441

Recognising the level of risk identified in the published research paper, do
you agree with the above proposals as a suitable means of mitigating
summertime overheating in new homes through prescriptive actions?

Yes

No

e & B ]

Please provide a summary of the reason for your view.

Practicality of solutions

Where measures are implemented to mitigate overheating risk, they should be
achievable in use. This will commonly require consideration of the environment
within which the building sits.

This is particularly relevant to the use of ventilation to reduce levels of overheating.
Issues arising from both noise from the immediate environment and air pollution
should be considered. Such matters are usually material considerations in the
granting of planning permission for development and any proposed mitigation
measures should be compatible with issues already identified at the development
(for example location of a facade adjacent to a busy road). Such issues are likely
to influence other aspects of project design, including the ventilation strategy.
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5.2.6

Similarly, where issues such as security are a concern and it is not considered
practical to simply open windows to assist in cooling, further assessment of
overheating risk or alternative solutions may need to be considered.

Where conflicting objectives are identified, this may make the case for dynamic
thermal analysis more relevant as a means of demonstrating risk is assessed and
managed.

Similarly any mitigation should not require occupants to circumvent measures
intended to deliver a safe environment in respect of issues such as the risk of a fall
from height through openings.

It is proposed that an assessment and statement on how these matters are
considered as part of mitigating any identified overheating risk will be sought as
part of the building warrant application. This should reference any relevant
conditions set under the Planning regime for the development. As is the case with
information on building services under the current standard 6.8, such information
should be included within written information provided to the building occupant to
assist in understanding how the issue of summer overheating is addressed at the
building. Det ai | of proposed ne wCopsultatiwn psoposars s
- Addressing Overheating Risk in New Dwellingsoé .

Question 451

Do you consider that such an approach will provide adequate assurance that
ventilation measures provided to mitigate summer overheating can be used
safely and conveniently in practice?

Yes R
No A

Please provide a summary of the reason for your view.

General comments

Question 461

We welcome any other comments you wish to make on these proposal to
introduce provisions to mitigate the risk of summer overheating new homes
and new residential buildings.
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Part 6 T Improving and Demonstrating Compliance

6.1 Introduction

6.1.1 Background

There is already a significant body of research into the gap between designed and
as-built energy performance of buildings. Improving performance and compliance
was identified as one of five themes by the UK Committee on Climate Change in
their 2019 report on UK housing®.

There are a number of factors which can ir
design intent and energy consumption in use.

1 Itisrecognised that overall building performance, as illustrated by the SAP or
SBEM calculation, is based upon a standardised set of assertions on building
operation and use. Developing a greater understanding of how calculated and
actual performance can be referenced and compared is noted as a topic for
future discussion and development.

1 Occupant behaviour is also a significant variable. Not one which can readily be
addressed through regulation but through education and the provision of the
means to understand and use our buildings more effectively, including clear
information on the building and its systems and smart or simple and intuitive
controls for building services.

T Unconsidered design or poor implemBsntati c
generally recognised to be a major factor in issues with building performance.
This is a an aspect of the equation which can be addressed, to a degree,
through building standard processes through an improved and more evidenced
compliance regime. But it is also reliant upon wider application of good practice
across the construction sector.

Issues can arise from poorly considered specification or detailing, product
substitution, poor installation or failures in commissioning and also the provision of
inadequate information to end users. At best, this results in increased energy use;
at worst, risk of building elements degrading or creation of a less healthy internal
environment.

There is a recognised need to develop and implement proposals which provide
greater assurance that that energy efficiency requirements specified through
standards and guidance are properly considered at design stage and, on
construction, delivered in practice.

The focus of this review is on simple steps which can be taken to increase
assurance that the design intent for a building is delivered effectively. Though
evidence of design risk assessment and robust quality assurance, supported by
performance testing, the intent is to remove common deficiencies in the design or
construction process as major contributors to adverse performance.

As part of this review and ongoing development of the Compliance Plan approach
(see section 6.1.2 and 6.1.3 below), we seek to identify the extent to which

30 https://www.theccc.org.uk/publication/uk-housing-fit-for-the-future/
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prescription within building regulations can support a more consistent and better
outcome from an energy use perspective and provide more assurance on both
design and construction processes. This paper discusses two components that
contribute to that outcome:

1 The current development of the Compliance Plan approach to provide more
assurance on both process and outcome.

1 Specific issues which can be addressed within amended standards and
guidance to section 6 (energy).

6.1.2 Improving compliance with building regulations generally.

The Scottish building standards system is pre-emptive. Other than for limited

scope of works where a building warrant is not required (covered in schedule 3 to

regulation 5)32, it is designed to provide assurance that proposed building work

meets standards through verification of the proposed design and the subsequent

issue of a building warrant prior to works commencing; and oversight by the
verifier, to the extents requirewsuppgot ough
consideration of the completion certificate submitted by the applicant.

It is important to note that verifier inquiry does not provide a system to control work
onsite. That is a matter for contractual arrangements put in place by the person
ultimately responsible for the work (who has the duty to deliver a compliant
building) and the other parties engaged to design and construct the building.

The current building standards system places the requirement to comply with the
building regulations on the Relevant Person (normally the owner or developer).
The Procedural Handbook, which provides clarification on the processes
underpinning the Scottish building standards systems, clarifies that inspections
(and other checks) made by verifiers during construction and on completion are
intended to protect the public interest, specifically in relation to compliance with
building regulations and to discourage the avoidance of legislation.

In his report on Compliance and Enforcement (2018) Professor John Cole noted
that this responsibility would benefit from reinforcement through evidenced
process:

Al't must be made clear that it is the | e
buildings that will be occupied, used, worked in or visited by members of the

public to ensure that these buildings are compliant with the regulations. This
responsibility should include a requirement on the client and appointed agents

to the client to provide Building Standards services with the necessary

evidence to demonstrate compliance. 0

The proposed Compliance Plan approach seeks to define and implement an
appropriate and robust assurance regime to demonstrate that the duty imposed on
the Relevant Person is being managed robustly at both design and construction
stage. This will give greater, and better evidenced, assurance that the outcome of
works will be a compliant building. From the perspective of energy performance,

31 See here for the current regulation, commentary and schedule.
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this means greater assurance that the declared performance will be achieved in
practice.

6.1.3 The Building Standards Futures Board

The Scottish Government, through Building Standards Division (BSD), is
developing a national Compliance Plan approach to provide greater assurance
that compliance with building regulations is achieved from design to completion.

Following the tragic fire at Grenfell Tower in 2017 a Ministerial Working Group32
was set up to review building and fire safety regulatory frameworks. The Group
commissioned two review panels for building standards; Compliance and
Enforcement and Fire Safety that subsequently published their own
recommendations. As part of the Compliance and Enforcement review?3,
consideration was given to issues and findings from the independent inquiries into
the construction of both Edinburgh Schools (Cole Report) and the ®G Oneédleisure
complex in Dumfries. This included the importance of site inspections and
supervision and the role, responsibilities and competence of different persons
involved in building projects.

A publ i c cRuidsgStahdardsiCompliadce and Fire Safety i a

consultat i on on making Scotl|l and@&wasbariedodti ngs s a
between July and September 2018. The responses were supportive of change to

strengthen current building standards guidance to improve building quality,

compliance and enforcement. Eighty two percent of respondents agreed that a

& ompliance Plan6should be provided to demonstrate compliance with the building
regulations from concept to completion.

As a result, the Building Standards Futures Programme Board®® was set up to
provide guidance and direction on the development and implement of the
recommendations made by the Review Panels on Compliance and Enforcement
and Fire Safety.

The Boarddés remit is to strategically advi
aimed at improving the performance, expertise, resilience and sustainability of the

Scottish building standards framework and services across Scotland.

Recommendations are being taken forward through seven work streams which are
interlinked and collectively aim to drive transformation of the building standards

system in Scotland

This includes a current Working Group focussing on the development of a new,
extended and strengthened 6Compliance Pl ar
subject to the building regulations. The aim being to deliver greater assurance,

through evidenced process, that buildings are compliant during both the design

and construction stage.

32 https://www.gov.scot/groups/ministerial-working-group-building-and-fire-safety/

33 https://www.gov.scot/publications/building-standards-compliance-and-enforcement-review-panel-minutes-
index/

34 https://www.gov.scot/publications/building-standards-compliance-fire-safety-consultation-making-
scotlands-buildings-safer/

35 https://www.gov.scot/groups/building-standards-futures-board/

76



https://www.gov.scot/groups/ministerial-working-group-building-and-fire-safety/
https://www.gov.scot/publications/building-standards-compliance-and-enforcement-review-panel-minutes-index/
https://www.gov.scot/publications/building-standards-compliance-and-enforcement-review-panel-minutes-index/
https://www.gov.scot/publications/building-standards-compliance-fire-safety-consultation-making-scotlands-buildings-safer/
https://www.gov.scot/publications/building-standards-compliance-fire-safety-consultation-making-scotlands-buildings-safer/
https://www.gov.scot/groups/building-standards-futures-board/

6.1.4

The Compliance Plan Approach.

Following significant review and research into other quality assurance schemes,
including that implemented in support of the Construction, Design and
Management Regulations and initiatives to improve building regulations in other
administrations (including a study of recent work in Ireland), a Compliance Plan
Working Group was convened and held its first meeting on 28 October 2020.

The remit of the group was set out as follows:

1 To undertake a comprehensive and open discussion around the reality of why
non-compliance occurs, something which has been described as a systemic
issue within the construction industry.

1 To make recommendations for a system which would provide greater
assurance that the need, and legal responsibility, to comply has been
understood by building owners, designers, contractors and then supported by
verifiers from concept to completion.

1 To review the existing approach to compliance, identifying strengths and
weaknesses, to identify and recommend potential changes that could
strengthen the compliance system.

1 To consider the roles and responsibilities of those involved in the process,
including skills needed to undertake particular roles or new roles, including the
independence and reliability of oversight during construction.

1 To consider whether a strengthened approach to compliance should focus on
high risk projects and safety critical elements or whether the approach should
be tailored to apply to all. (note: the intent is the latter)

1 To develop and make recommendations for a potential new Compliance Plan
approach, including on the status needed within the building standards system
to deliver the most effective outcome.

1 To consider and recommend the best way of implementing a new Compliance
Plan to have maximum effect, including associated procedures and
enforcement.

1 To consider what should be done in Scotland to embed a stronger culture of
compliance throughout the construction industry?

To date, the main group has met three times. There are also three themes sub-
groups examining core aspects of the compliance process. These are noted
below.

Compliance and Enforcement

How the proposed new process and role would integrate into the current building
standards system, retaining but expanding the current Construction Compliance
and Notification Plan (CCNP) regime. It would also consider pre-application
discussions for high risk buildings and establish the required evidence and
documentation that will be collected and submitted to demonstrate compliance
with the building regulations. Both as part of a recommended process to support a
more informed approach to verification and also identify the potential to mandate
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specific actions through amendments to legislation where necessary. We
anticipate that some changes can be made without changes to legislation and will
be deliverable through updated guidance and established processes.

Considering resourcing from a verification perspective and the need to consider
enforcement and penalties arising from failure to implement due process when
demonstrating compliance.

Considering how related aspects of process may require to be amended to
supportanef f ecti ve O6gatewayd approach and vali
the design and construction process.

Quality of Applications

Work to support the development of best practice guidance for applicants to
improve the quality and consistency of information submitted in support of a
building warrant application. Action based upon clear knowledge and
understanding of the building standards system, the requirements for an
application and the responsibilities of a building owner/applicant, directly or via
their agent.

Consider the key attributes which make a quality building warrant application and
recurring quality issues with applications. A survey of verifiers in such matters was
commissioned recently and is being analysed to report to the group.

Reflect on the need for consistency in analysis and reporting from verifiers as well.
A consensus on the benefits of standardised national guidance on the level of
guality expected of a building warrant application, avoiding the need for guidance
by each verifier. Examples of topics under discussion include:

Reinforcing the responsibility and duty of owner/applicant.

Encourage the use of a professional should the applicant not have the
knowledge and understanding required, linking to Compliance Plan Manager.

Noting the role of Certification of Design to assist in the quality of applications.

Guidance to be appropriate for the lay person as well as the professional, not be
overly prescriptive. Investigate formats that promote informed action beyond
simple checkilists.

The Compliance Plan Manager Role

Creating the role of Compliance Plan Manager to oversee compliance with

building regulations from concept to completion on behalf of the Relevant Person

and be the verifier 6s poification ppotessc bhet act t o
Compliance Manger 6s role would be to suppc
responsibility for managing the actions of others which are needed to provide

assurance that work is completed in accordance with building regulations and all

agreed verification compliance requirements are met and documented.

Any new compliance system will need to re-establish full awareness of the role of
building standards and that of the Relevant Person. Setting out the requirements
of this role which may include the need to appoint a separate Compliance Plan
Manager to oversee the project on high risk building types, from concept to
completion.
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The proposal is to strengthen the building standards system for all users and

therefore we are considering similar provisions for lower risk building types.

Where the Relevant Person does not have the requisite skills, knowledge or

experience to undertake the role, they would need to declare at the outset who

woul d be acting as theiragehil y aut hori sed ¢

Action at early design stage

The current verification and construction process would benefit from being
O0bookendeddé by a more informed and evi denc
from a compliance risk perspective and the provision of key summary information

on the delivery of a compliant building on completion, in support of both the verifier

and the relevant person and subsequent users of the building.

Investigating action which can be prescribed prior to submission of a building
warrant. From the perspective of an informed and complete building warrant
application, action early on at the start of the design stage is needed, including
identifying how compliance has been approached. The Construction Design and
Management (CDM) Regulations requires that the @ rinciple Contractorécompletes
a 6Construction Phase Pland prior to work
workshops with designers confirmed that the majority of practices already carry
out building regulation compliance checks internally. However, this is not recorded
on a formal document that is submitted with the warrant package to the Local
Authority verifier. The consensus was that submitting this information would
reduce enquiries from LA verifiers and assist the verification process. Verifiers
have agreed that receiving a document like this with the warrant submission would
be highly beneficial.

On completion - construction compliance evidence documents

The collation of this documentation will improve the robustness of the completion
process by delivering evidence of compliance above and beyond that gathered by
the verifiers during their undertaking of reasonable inquiry.

The Cole Report on Compliance and Enforcement3® recognised that due to the
limited number and level of detailed inspections that can practically be undertaken
by Building Standards services, more onus must be placed on owners and
developers to provide specific and documented evidence of the build process to
show buildings having been constructed in compliance with the approved design
warrants.

Such evidence of competent process can, in summary, also provide greater
assurance and, if necessary, redress for those that subsequently take on
responsibility for a completed building or building works.

Current position and timetable

The intent is to develop proposals for consultation in late summer 2021. In parallel
with that process, Building Standards Division (BSD) is seeking to partner with
selected verifiers and developers to trial some of the key elements of the
Compliance Plan process to understand better how it can be integrated into the

36 https://www.gov.scot/publications/report-review-compliance-enforcement/

79



https://www.gov.scot/publications/report-review-compliance-enforcement/

current activity of designers, contractors and verifiers. At this point, a timetable for
potential implementation of the new regime has yet to be set out but it is
anticipated that following the required process of consultation, analysis and
finalisation, along with a lead in time for industry, this would likely result in an in-
force date in 2023/24.

Again, to restate that, whilst this workstream arose from a need to address the
most significant risks from non-compliance, those relating to life safety, it is
intended that the Compliance Plan Approach will be applied to all mandatory
requirements for buildings set under the building regulations and verified where a
building warrant application is required.

6.1.5 Improving compliance with energy standards - themes.

In late 2019, BSD commissioned a short research project to assist in
understanding the issues that arise in the delivery of low energy buildings and how
greater assurance of process could be delivered, focussing primarily on building
fabric issues. The output of the project was not intended to be a guide for
designers and contractors but to inform the later development of such a resource.

It is intended to now progress this agenda, extending scope to include the design,
installation and commissioning of building services, in the context of the

Compliance Plan approach. We are commissioning the development of a
0colmpance manual 6 to support effective del
(energy) in a format which would be compatible with the Compliance Plan

approach and supporting core guidance.

Question 471

Do you have any experience of successful design or construction quality
assurance regimes which you consider may be useful to consider in the
context of this O0Compl ifaeecton Enargy) nanual 6 Vv

Yes

s & B

No

If yes, please share any relevant information.

As this point in time, further detail on the timetable and format needed for such
information to support this approach is still in development. But we would
anticipate the following themes:

1 Informed design

The need for the party intending to commission building work to engage at an
early stage with consultants who can demonstrate (to the satisfaction of the
applicant) competence in the design and delivery of low energy buildings.
Applying the basic professional principle of not operating outwith the scope of
onesO6 competence.
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Risk assessment

The need to investigate and set out how compliance with the requirements of
section 6 (energy) will be achieved; identifying key risks arising from design or
specification choices, the approach taken and how they will be
managed/mitigated.

Avoidance of declaring design values without demonstrating an understanding
of how these will be achieved in practice.

To prepare a summary of this process in support of proposals submitted for
building warrant to aid interrogation of proposals by the verifier as part of the
Compliance Plan approach.

Calculation

Following action initiated by other UK administrations to review the benefits
that can be derived from improved compliance reporting output from
SAP/SBEM calculation software.

Communication

Advice on good practice to support clear cross referencing of calculated
values and source of data (U-values and psi values) with elements presented
in drawings and specification. Improving the clarity and presence of
statements in guidance that set out the expectation for the design and
construction and testing/commissioning of building elements.

Competence

In the context of an improved and better evidenced process, discussion on the
benefits of defining competence of actors involved in various aspects of the
energy design and construction process. Including, but not limited to, the
correct use of calculation software, determination of thermal performance,
design and specification of building systems and controls.

Commissioning

A more comprehensive and standardised approach to summarising the
commissioning and performance testing of installed building services.
Supported, at design or pre-construction stage, by a clear scheduling of
specified services and their declared performance to assist in validation, post-
commissioning.

Defining appropriate quality assurance of construction

Engaging with the verifier to develop and agree the inspection, reporting and
guality assurance regime which will be implemented on construction (where
the Compliance Plan will expand upon the current Construction Compliance
Notification Plan (CCNP).

Performance testing

A discussion on the range of diagnostic tools which may be beneficially
employed to verify the performance of particular aspects of construction,
during or at the end of the construction process.
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6.1.6

This might include action such as proactive use of additional airtightness
testing at an earlier point in the construction process or the use of
thermography to support/augment visual inspection of fabric installations.

I Use of data

For ease of validation - better and more consistent recording of the sources
cited for declaration of performance, reporting on commissioning and the
outcomes of testing; adopting facilities already in place by industry bodies
where available.

We consider it is important to emphasise that provisions introduced into guidance
should reference current good practice and are intended to reinforce the need for
this, not create new obligations. Noting that some expansion of provisions specific
to the building standards system, such as the wider regime for airtightness testing,
will attract some small additional on-costs.

It is not, therefore, expected that a more informed and evidenced approach to the
delivery of energy efficiency in buildings should result in significant additional
capital cost to development (compared to expected practice), beyond the need to
engage a coordinating individual to manage the process.

Question 481

Do you have any comments on the above themes and any other actions you
consider would be useful in supporting improved compliance with
requirements for energy and emission performance.

Yes R
No A

If yes, please provide a summary of your views.

Improving compliance with energy standards i topics of interest.

There are existing elements describe elsewhere in this consultation which are
emphasised to support improved outcomes, including enhanced airtightness
testing (section 2.2.14 and 2.2.15) and reinforcing the need for effective design
and commissioning of ventilation systems (section 4.2.7)

Specific further issues to consider and address are summarised below.
Evidence of compliance

1 Installation QAT not to be specified within Section 6 guidance but will form
part of the Compliance manual developed to support the proposed
Compliance Plan process. This would include (it is proposed) documentary
and pictorial evidence of installations at key stages to show the correct
application of construction practice. Suggestion that this body of evidence is
retained by the developer and a summary prepared and issued to both the
verifier and client on completion, to inform occupation and future maintenance
of the building.
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9 Verification of installed products and services against the declared building
warrant specification, including confirmation of specific products used where a
performance specification was approved; and recording of any changes in
specified products to confirm declared performance/function in not adversely
affected.

9 Full documentation of any changes made from the issued building warrant,
during construction including confirmation of products used where only a
performance specification was included at warrant stage. More effective use of
the Amendment to Warrant process to record such changes.

1 Submission of an as-built compliance calculation (SAP compliance check) to
reflect any changes made during construction, to confirm design intent is
achieved.

Building fabric, design stage

1 Emphasis at design stage on defining a deliverable approach to the continuity
of the insulation envelope. Air and vapour control layer (AVCL) i location and
continuity, penetrations and critical junctions.

1 Thermal Bridging at junctions i buildable details with deliverable sequencing.
Visual representation (e.g. wire frame) of all junctions and linear bridging with
dimensions, key to relate to schedule of values used, including source of data.

1 An understanding of achievable infiltration rates for a specified construction
and specification of ventilation accordingly.

Building fabric, construction stage

9 Fabric insulation T correct and complete installation, avoiding loose fitting of
insulation and gaps which will provide unwanted air pathways. Airtightness
testing at key stages i benefit of checking on completion of AVCL at first fix,
prior to sheathing? On larger projects, use of thermography on early
completions once heating is available to validate implemented QA regime?

1 Per section 2.2.14 and 2.2.15, mandate airtightness testing of each building
(review of EPC data indicates 1 in 3 dwellings tested), noting that partial
testing of large ND buildings may be the only practicable solution. Move to use
only testers registered with a supervising body who provides central
registration of all test certificates and QA of tester output.

Building services, design stage

1 The need for an informed approach to system design to suit building
characteristics; issues such as plant sizing and the interaction and control of
systems.

1 Ventilation - clarity on the expectation at design stage, system design
recognising need for testing and commissioning to confirm design intent.

1 Commissioning Plan forms part of building warrant application and is carried
into Construction Compliance Notification Plan / Compliance Plan.
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6.1.7

Building services, construction stage

1 Review of specification and how it will be implemented to identify any risks that
may impair operational performance (routes, sequencing, materials and
installation standards). Incorporation into overall construction quality
assurance plan.

1 Commissioning T must provide validation of the declared performance, for
both function (measurable output/effect) and energy consumption associated
with that function (efficiency). Inclusion of commissioning information within
Compliance Plan summary.

1 Review of documentation on installed systems provided to end user to confirm
clarity and completeness; to inform operation and maintenance.
Question 4917

Are there particular aspect so building design and construction which you
consider should be prioritised as part of the development of a detailed
compliance manual for section 6 (energy)?

Yes §
No §
No view R

If yes, please provide further details, including any evidence you are aware
of that supports such emphasis.

General comments

Question 501

We welcome any other comments you wish to make on these topic of
improving compliance of building work with the provisions within section 6
(energy) to better align designed and as-built performance.
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71

7.2

Part 71 Electric Vehicle Charging Infrastructure

Introduction

The Scottish Government is committed to the decarbonisation of transport and
with demand for Electric Vehicles (EVs) expected to grow rapidly, enabling people
to switch to zero emission vehicles, will require ready access to convenient and
reliable EV charging infrastructure.

This part of the consultation is seeking views on our preferred policy options
relating to the installation of EV charge points and enabling infrastructure (namely
accessible trunking, conduits or cable trays for electricity cabling) to facilitate the
future installation of EV charge points in the car parks of residential and non-
residential buildings.

Policy and strategic context

The transport sector is the largest emitter of greenhouse gases in Scotland,
accounting for 29% of all emissions in 2019%". Road transport accounted for 66%
of overall transport greenhouse gas emissions in that period, with cars accounting
for 38% of that total.

The Scottish Governmentds Climate Change
December, set out the pathwaytome et Scotl andds statutory
emission reduction targets by 2032, This includes an aim to phase out the need

for new petrol and diesel cars and vans by 2030.

Both the CCPu and the National Transport Strategy 2 recognise that, whilst there
is an ambition to significantly reduce car demand through support for public
transport and active travel, supporting the uptake of EVs will play an important part
in addressing the climate emergency?®°. In addition, EVs will improve air quality in
our towns and cities and play a key role as part of a sustainable transport system.
Therefore, our aim is to ensure a transformative shift to sustainable, zero emission
mobility in Scotland that delivers three outcomes:

1 People and places benefit fairly from the shift to sustainable, zero emission
mobility.
1 Scotland at the forefront of markets for zero emission mobility.

1 Scotland as a global destination for innovation and investment in sustainable,
zero emission mobility.

To incentivise early-stage uptake of EVs, we have invested over £45 million in
ChargePl ace Scotland, Scotlandbs | argest
has more than 1800 publicly available charge points throughout Scotland. This
investment means that there are more rapid EV charge points per 100,000 in

37 Scottish Greenhouse Gas statistics: 1990-2019 - gov.scot (WWWw.JoV.Scot)

38 Securing a green recovery on a path to net zero: climate change plan 2018i 2032 - update - gov.scot

(www.gov.scot)

39 National Transport Strategy 2
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Scotland than anywhere else in the UK (and in overall charge points Scotland is
second only to London).

We have also made available over £85 million through the Low Carbon Transport
Loan to help consumers and businesses meet the upfront cost of purchasing an
EV and, in 2020, this was extended to the second hand market. In addition,
funding has also been provided to almost 10,000 households and businesses
seeking to install charging infrastructure at home or work premises.

We are focused upon ensuring that all consumers and businesses benefit from
affordable, reliable and accessible charging infrastructure in Scotland. Through our
Strategic Partnership with the electricity Distribution Network Operators (DNOS),
for example, we have evidenced the benefits and efficiencies of a coordinated
approach to the planning and delivery of electricity infrastructure to enable EV
charging*!.

In addition, our work with Scottish Futures Trust aims to create the conditions to

enable more private sector financinganddel i very of Scotl andods p
infrastructure. Therefore, whilst the focus of this consultation is on the EV

infrastructure requirements for car parks of buildings, it complements a wider body

of work that is seeking to meet the future demand for EV charging.

We recognise that we cannot treat the electrification of the transport system in
isolation. The CCPu also sets out how we are committed to developing regulations
requiring new homes from 2024 to use zero direct emissions heating systems i
with similar requirements for new non-domestic buildings to be phased in from
2024 7 through a New Build Heat Standard. While it is envisaged that the
Standard will be technology neutral, there is a strong likelihood that the
electrification of heat will increase substantially through the use of technologies
such as heat pumps in new developments. The combination of electrification of
heat and EV charging has the potential to place additional demands on the
electricity requirements of buildings and on local electricity networks.

We continue to work with the DNOs, Transmission Operators and Ofgem to
ensure that the electricity system is ready to meet this additional demand and that
required investments align with our pathway to Net Zero.

7.3 Scotl andos npptakgaf EVS s i

Data from the Department for Transport (set out in the graphic below)
demonstrates that Scotland is experiencing a growth in uptake of Ultra Low
Emission Vehicles (ULEVS) that has risen steeply over the last few years#?. The
number of new registrations of ULEVSs rose to 10,990 in 2020, representing an
almost 117% increase in numbers compared to 20194,

40 Electric vehicle charging device statistics: April 2021 - GOV.UK (www.gov.uk)

41 Scottish and Southern Electricity Networks and SP Energy Networks

42 Defined by the Department for Transport as a vehicle reported to emit less than 75g of CO- from the
tailpipe for every kilometre driven; Department for Transport Vehicle Licensing Statistics 1 VEH0132
Licensed Ultra-Low Emission Vehicles by Local Authority: United Kingdom

43 Department for Transport Vehicle Licensing Statistics i VEH0172 Ultra-Low Emission Vehicles registered
for the first time by region: United Kingdom
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Figure 27 Ultra Low Emission Vehicles i Key Facts

Ultra Low Emission Vehicles - Key Facts ﬁ
By the end of 2020, the l'gﬁltlu;aggr of Ultra Low Emission Vehicles, Scotland,
total number of Ultra
Low Emission Yehicles in e All Ultra low emission 26,183
Scotland was 26,189. vehickes
This is a 62% increase Battery Electric Vehicles
from 2019.

e Plug-in Hybrid Electric
Vehicles

The number of Battery

Electric Vehicles and Plug-In
Electric Vehicles increased 10,640
by 97% and 36% over the
same period, respectively.

Source: Department for Transport 201104 2020 04

Total number new Ultra Low Emission Vehicles registrations,
Scotland, 2010 to 2020.

In 2020, 10,990 new Ultra 4,445
Low Emission Vehicles

were licensed in (
Scotland.

Source: Department for Transport

2010 Q1 202004

Over the next 5 to 10 years, we will see technology advances (particularly in

battery efficiency and range) and the likely corresponding reductions in battery

costs will rapidly drive increased ownership of ULEVs. In addition, major

investment by the automotive sector to bring a wide choice of EVs to market (with

a number of manufacturers committed to producing only fully electric new vehicles

by 2030), alongside both our and the UK Gc
new petrol and diesel vehicles, will also be significant drivers to this change.

Therefore, this expected rapid growth must be matched with corresponding growth

in the availability of comprehensive and convenient EV charging infrastructure.
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7.4 EV charging infrastructure i meeting future demand

Figure 31 Electric Vehicle Charging Infrastructure 1 Key Facts

ElectricVehicle Charging Infrastructure — Key Facts '*t

Proportion of charging public points in Scotland, 2021.

There are around Scotland
2,400 public Electric

10.3%
Vehicle charging points ~
in Scotland.

This is more than 10% of

the UK total.
Rest of UK
Source: hitps://www.zap- 89.7%
map.com/ e
. Number of workplace and domestic EV charge points funded by
The Scottish Scottish Government, 2013 to 2021
Government has

funded nearly 10,000

workplace and Workplace EH 1,113
domestic Electric

Vehicle charge points

to date.

This represents more

than £12 million invested ‘ y\
in charging infrastructure Domestic ﬁ 8,849

7.4.1 Introduction

Avalilability and convenience of EV charging infrastructure is frequently cited as an
negative factor impacting an i fdTovi dual 0s
overcome this barrier, growth in EV uptake will need to be matched with growth in

reliable and convenient charging infrastructure that puts consumer needs first.

Overnight charging of an EV at home, for example, provides a convenient

opportunity for many households. Similarly, opportunities to charge at other

locations, including at workplace and leisure destinations, will be important for

44 As reported in Transport and Travel in Scotland 2019: Results from the Scottish Household Survey
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those without a dedicated driveway and to meet charging needs on longer
journeys.

7.4.2 Public EV charging infrastructure

Scotland currently benefits from having around 43 publicly available EV charge
points per 100,000 population and there are more rapid EV charge points per
100,000 in Scotland than anywhere else in the UK (and in overall charge points
Scotland is second only to London)*. This is reflective of our commitment to invest
in EV charging infrastructure ahead of need, in order to support and encourage
uptake.

It is challenging to make an accurate assessment of the amount of charging
infrastructure that will be required in the future as this will be subject to a number
of variables, including advancement in battery and charging technologies. The
Committee on Climate Change has estimated that there will need to be an overall
investment of £280 million in Scotland (up to 2030) in public EV charging
infrastructure, in addition to investment in EV charge points in homes and at
workplaces*®. Therefore, there is still much to do to ensure that Scotland will meet
the future demands of a mass EV market, and the legislative measures that we
are proposing in this consultation are important to our overall approach to
addressing this.

7.4.3 Households with off-street parking 1 a proxy for EV charging opportunities

Data from the Scottish House Condition Survey indicates that approximately 56%

of dwellings (i.e. a unit of occupied residential accommodation) in Scotland have

access to dedicated parking other than on-street (Figure 3)*’. This varies across
Scotland with availability much lower in urban areas (e.g. Glasgow at 34%) than in

some rural areas (e.g. Orkney Islands at 80%). There is therefore a significant
proportion of Scotl andds popu-istedtpakingat h a't
home, and will therefore have to rely upon accessing an EV charge point at their
workplace and/or at other public, semi-public or private locations.

45 Electric vehicle charging device statistics: April 2021 - GOV.UK (www.gov.uk)

46 Reducing Emissions in Scotland (December 2019) i Climate Change Committee 8" Annual Progress
Report to Scottish Parliament

47 Scottish House Condition Survey averaged from 2016, 2017 and 2019 data.
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Figure 4 Proportion of dwellings by local authority with dedicated parking provision other
than on-street.
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7.5 Requirements for EV charging infrastructure in car parks of
buildings

7.5.1 Introduction

Deployment of EV charge points, including the infrastructure to facilitate their ease

of installation at a future date, in car parks of buildings presents a significant
opportunity to support the transition towards a mass market of EVs over the next
decade.

If requirements for installing EV charge points and ducting infrastructure (namely
accessible trunking, conduits or cable trays) are targeted at car parks of buildings
when they are built, or when major renovations are taking place, then there will

almost certainly be significant cost (and convenience) benefits compared to retrofit

options. Whilst installing infrastructure will come at a cost, it also has the potential

to deliver significant economic .benef]i
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7.5.2

For requirements relating to new buildings or buildings undergoing major
renovation, the intention is to introduce legislative provisions through the Building
(Scotland) Regulations 2004. In addition, we plan to introduce requirements in the
car parks of certain non-residential buildings where no construction work is
planned through powers available in the UK Withdrawal from the EU (Continuity)

(Scotland) Act 2021.

Directive 2018/844 and keeping pace with the EU

In July 2018, the revised EU Energy Performance of Buildings Directive (EU
directive 2018/844) came into force. This amended EU Directive 2010/31 requires
member states to transpose new obligations in relation to the energy performance
of buildings into national law, recognising the crucial role of the building sector in
meeting environmental goals.

Whilst the UK has formally left the EU, Scottish Ministers have stated that it is in

Scotl and©®bs

nati onal i

nterests to al.

policy. Our approach to the options that we are consulting upon is therefore
framed within the context of EU Directive 2010/31, as amended by EU Directive
2018/844. This Directive sets out a number of requirements for the installation of
EV charge points and ducting infrastructure in residential and non-residential

buildings (Table 11).

Table 11. EV infrastructure requirements of Directive 2010/31 as amended by

Directive 2018/844

gn wi t

Scope

Category

Requirement

New buildings and
buildings
undergoing major
renovation

Non-residential
buildings*® with more
than 10 parking
spaces

Ensure the installation of at least 1
recharging point

Ensure the installation of ducting
infrastructure for at least 1 in 5
parking spaces

Residential buildings
with more than 10
parking spaces

Ensure the installation of ducting
infrastructure for every parking
space

Existing buildings

Non-residential all
buildings with more
than 20 parking
spaces

Lay down requirements for the
installation of a minimum
number of recharging points i
applicable from 2025

7.5.3 Preferred options and scope of coverage

48 This section uses the terminology applied by Directive 2018/844 rather than that what is used within

Scottish
residential buildingsand <@dmoone st i c

buil ding

regul ati ons
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Asummary

of the Scottish Gover nme mabées

12 below. A further explanation of how these would be applied is provided in

Section 7.9.

Table 12: Summary of Scottish Government preferred options for EV charge
points and enabling infrastructure in buildings.

Building Type

Scottish Government preferred options

New residential
buildings

Residential
buildings
undergoing
major
renovation

New non-
residential
buildings

Non-residential
buildings
undergoing
major
renovation

Existing non-
residential
buildings

All dwellings with a parking space to have at least one EV
charge point socket with minimum 7kW output power rating.

Exemption to requirement to install EV charge point if
additional cost of electricity grid connection exceeds £2,000.

If exemption applies ducting infrastructure to be installed in
each car parking space.

For buildings with more than 10 car parking spaces, ducting to
be installed in each residential car parking space to support
the future installation of an EV charge point.

EV charge points sockets to be installed, with minimum 7kwW
output power rating, in as many residential car parking spaces
as the electrical capacity of the building post-renovation
allows.

Exemption applies if the cost of installing recharging and
ducting infrastructure exceeds 7% of total major renovation
cost.

For buildings with more than 10 non-residential car parking
spaces, 1 in every 2 non-residential parking spaces to have
ducting installed and 1 in every 10 non-residential parking
spaces to provide an EV charge point socket with minimum
7kW output power rating.

For buildings with more than 10 non-residential car parking
spaces, 1 in every 2 non-residential parking spaces to have
ducting installed and 1 in every 10 non-residential parking
spaces to provide an EV charge point socket with minimum
7KW output power rating.

Exemption applies if the cost of installing recharging and
ducting infrastructure exceeds 7% of total major renovation
cost.

By 1 January 2025, for buildings with more than 20 non-
residential car parking spaces, 1 in every 2 non-residential
parking space to have ducting installed and 1 in every 10 non-
residential parking space to provide an EV charge point socket
with minimum 7kW output power rating.

For both residential and non-residential buildings we are seeking to apply
requirements where:
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1 The car park is located inside the building and, for major renovations,
renovation measures include the car park or the electrical infrastructure of the
building; or

1 The car park is physically adjacent to the building, on land under the same
ownership and, for major renovations, renovation measures include the car
park or the electrical infrastructure of the car park.

Application within the scope of Scottish building regulations

The requirements for new buildings, and those undergoing major renovation, will
apply to all car parking spaces associated with buildings to which the Building
(Scotland) Regulations 2004 apply. There are some limited building types that are
exempt from the building regulations, such as a building where explosives are
manufactured or stored. Those exemptions, defined in regulation 3 and schedule
1 of the building regulations, will be out of scope of the new requirements*°.

As outlined above, the requirements for EV charge points and/or enabling

infrastructure will also apply where an existing building undergoes a major
renovation. The introduction of this as
(following the definitions previously set out in the Energy Performance of Buildings
Directive®) is proposed in section 3.2.1 of this consultation under question 20.

Scottish building regulations apply aterm -6 ¢ o n v e-tosaispeaifiéd range of
actions which change the way in which a building is used or categorised, and
which triggers the application of current standards to the building as a
consequence of the proposed change. We propose that the conversion of a
building, as defined by regulation 4 and schedule 2 of building regulations would
trigger the application of EV provisions, subject to the same conditions in respect
of the extent of works as a major renovation.>!

7.5.4 EV charge point minimum standard

EV charging can happen at different speeds depending upon the type of vehicle,
usage pattern of the location and the type of charge point. Table 13 summarises
key charging types, where they are normally found and an indicative charging
time, and Table 14 provides a further description of charge point definitions.

Table 13. Summary of key charging types.

49 See section 0.3 - Building standards technical handbook 2020: domestic - gov.scot (Www.gov.scot)

50 Directive (EU) 2018/844 of the European Parliament and of the Council of 30 May 2018 amending
Directive 2010/31/EU on the energy performance of buildings and Directive 2012/27/EU on energy efficiency
(Text with EEA relevance) (legislation.gov.uk)

51 See section 0.4 - Building standards technical handbook 2020: domestic - gov.scot (Www.gov.scot)
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Charge Example

point Current | Connector | Mode Typical location charging

Power time

3.6kW | AC Type 1/ Mode 3 Hom_es, on-stn_aet . c. 11 hours
Type 2 locations, destinations

7KW | AC Type 1/ Mode 3 | Hlomes, on-street 1. o 2 1ours
Type 2 locations, destinations

22kwW AC Type 1/ Mode 3 | Destinations c. 2 hours
Type 2
CCs/ Motorway Services

S0kwW bC CHAdeMO Mode 4 Areas / destinations < 1 hour
CCs/ Motorway Services :

150kW+| DC CHAdeMO Mode 4 Areas / destinations < 30 minutes

Table 14. EV charge point definitions

EV charge point definitions

Current: Charging can be AC, where alternating current (AC) is supplied to the
vehicle and vehicle converts the current to direct current (DC) to charge the
battery. Or the charging current can be DC, where the alternating current is
converted to DC within the charge point before it is supplied to the vehicle.

Connector: The type of connector varies from vehicle to vehicle and charge point
type also depends on whether they are for low (AC) or high (DC) power use. The
CHAdeMO and CCS connectors are both DC, and the Type 1 and Type 2
chargers are AC. On the vehicle side, European models usually have a CCS
connection, whereas Asian models usually have a CHAdeMO connection.

Mode: BS EN 61851-1 standard defines the different modes for EV charging.
Mode 3 and 4 are specialised systems for EV charging running from a dedicated
circuit. Mode 1 and 2 use non-specialised infrastructure (e.g. a domestic socket).
Mode 1 provides no residual-current device (RCD) protection and is not
considered safe, whilst Mode 2 provides RCD protection but charging will often be
limited by vehicle protocols to charging at 1.4kW to 2.3kW.

For the purposes of establishing requirements for car parking spaces associated
with residential and non-residential buildings, our preferred option is for Mode 3
AC charging, with a power output of 7kW at each connector socket, as the
minimum standard for the EV charge point sockets and ducting infrastructure for
cabling.

Whilst car parking spaces associated with buildings serve a diverse range of
functions, we consider 7kW charging to provide a sufficient charging power for the
majority of needs. This would not preclude building owners from installing EV
charge points with higher power outputs if they wished to do so. Charging powers
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below 7kW (e.g. 3.6kW) are likely to become more obsolete as battery technology
evolves.

Table 15 highlights a range of different makes and models of EVs and the length
of time taken to recharge their batteries to an 80% state of charge using an EV
charge point with a 7kW output power rating. This demonstrates that for most of
those vehicles, over 25 miles of range can be added per hour.

Table 15. Summary of EV make and model and battery recharging times from 0%
to 80% State of Charge using a 7kW EV charge point®?

Make / model Real world Kwh Charging Miles
electric range | added time added per
(est.) (miles) (hours) hours

Jaguar | PACE EV 400

S 90kWh 400 PS Auto 2177 2 10.3 215

Kia Soul EV 64kW First

Ed. Auto 266 51 7.3 29.2

Nissan Leaf 40kwh

Acenta Auto 160 32 4.6 27.8

Tesla Model 3 Standard 241 48 6.9 28.0

Range Plus

Renault Zoe ZE 50 Play

R110 SOKW Auto 233 42 59 315

7.5.5 New residential buildings

For new residential buildings (and buildings undergoing conversion) our preferred
option is to require each dwelling to have access to at least one EV charge point
socket. This will require the number of available EV charge point sockets in the
car park of a building to either match the number of dwellings or the number of
parking spaces, whichever is the lesser. This option is intended to provide each
dwelling with access to a charge point socket, although the ability to achieve this
will ultimately be determined and/or constrained by the number of car parking
spaces associated with the building in question.

Draft impact assessment data published by the UK Government in 2019
highlighted that the cost of installing EV charge points at the time of construction of
a building is significantly lower than the costs associated with retrofitting at a later
date. Table 16, for example, shows unit costs of installing a 7kwW EV charge point
in a new residential building across different car parking type scenarios compared
to the cost of retrofitting, taking into account the costs of cabling, ducting, grid
connection, civil works and hardware costs. This provides a clear indication of the
cost benefits of installing EV charge points during the construction phase of a
building and its car parking compared to doing this retrospectively.

52 Data derived and adapted from Zap Map Home Charging Calculator: https://www.zap-
map.com/tools/home-charging-calculator/
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Table 16. Per-unit cost for full EV charge point provision in residential buildings

(based upon 100 EV charge points)>3

Cost - Cost - Cost - Cost -
Parking Type New New Retrofit | Retrofit

(Low) (High) (Low) (High)
Off-street private £615 £1,115 £982 £2,415
Multi-occupancy surface £975 £2,947 £2,230 £8,210
Multi-occupancy underground £812 £2,652 £1,640 £6,290
Multi-occupancy multi-storey £812 £2,652 £1,640 £6,290

Scottish Government Housing Statistic data showed that in 2018-19, 22,273 new
homes were supplied in Scotland®*. Of these, 21,292 new build homes were
completed, 316 were brought back into use through refurbishment and 665 were
supplied through conversion. Whilst the data does not provide information on car
parking provision, it provides a proxy for the potential annual number of new
residential buildings that could fall within scope of our policy option.

Our policy option also reflects the fact that, based on current ownership trends and
vehicle use, EV drivers are likely to have a strong preference for charging their
vehicles at home if possible. EV charging at home is also beneficial for managing
local electricity networks.

Whilst the need for home charging will continue, there will also be an increasing
need for wider charge point availability as more EVs are used as a main vehicle
for daily commutes and longer journeys necessitating charging at other locations.
In addition to this, those drivers who do not have access to a residential parking
space will require charge point availability in the wider public charging network (at
non-residential buildings for example).

We therefore believe that our policy will not only act as an incentive for people to
switch to an EV but, by implementing the requirements to install EV charge points

at the stage of a buildingds constructi
doing so. Furthermore, by installing EV charge points at the point of build, we

believe this could also avoid potential challenges experienced by residents of
multi-occupancy dwellings (e.qg. flats) who may find it difficult to obtain the

necessary permissions for retrofitting a charge point.

We are aware that in some situations the additional costs of connecting EV charge
points to the electricity grid may be high. To address this we are proposing to
apply an exemption to the EV charge point installation requirement in situations
where the additional cost of connecting each EV charge point to the electricity grid
is greater than £2,000. We believe this to be a sufficiently high threshold to enable
the deployment of EV charge points in the majority of circumstances but also a fair
cost so as not to inadvertently impact on the viability of a building development.
Should this exemption apply, there will still be the requirement to install ducting

53 UK government Draft Impact Assessment Residential Charging Infrastructure Provision 24 June 2019
54 https://www.gov.scot/publications/housing-statistics-scotland-2019-key-trends-summary/
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7.5.6

7.5.7

infrastructure in each car parking space as we believe this measure would
facilitate the future installation of charge points and associated cost.

Residential buildings undergoing major renovation

For residential buildings undergoing major renovation we intend to apply a
threshold whereupon requirements would apply if a car park has greater than 10
parking spaces. Moreover, the requirements will only apply to a major renovation
under particular circumstances as described in section 7.5.3.

Our preferred option is for ducting infrastructure to be installed in each car parking
space serving dwellings and for EV charge points to be installed up to the point
where they can be safely accommodated within the post renovation electricity
capacity of the building. We believe this option to be a fair and cost efficient
approach that takes advantage of the opportunity presented when major building
work is being undertaken. By doing so, we are of the view that this will simplify the
ease and convenience of installing EV charge points at a future date. The
requirements for the installation of EV charge points will also not preclude building
owners from going further in terms of installing more charge points and upgrading
the electricity capacity of the buildings if they chose.

New non-residential buildings and non-residential buildings undergoing
major renovation

For new non-residential buildings and non-residential buildings undergoing major
renovation, our preferred option is to require ducting infrastructure to be installed
in 1 in every 2 parking spaces and for 1 in every 10 parking spaces to provide an
EV charge point socket. These requirements will only apply to those building car
parks with more than 10 parking spaces.

Sc ot | an-dohesticrerenyy efficiency baselining report published in
December 2018, estimated there are 196,000 non-domestic heat controlled
premises in Scotland, excluding military and agricultural buildings®®. Figure 5
shows that of these, retail and financial premises followed by offices and
workplace premises made up the greatest proportion of these buildings.

55 https://www.gov.scot/publications/scotlands-non-domestic-energy-efficiency-baseline/
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Figure 5. Estimated number of non-domestic heat controlled premises in
Scotland.
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Although this data gives an insight into the amount of non-residential heat-
controlled building stock in Scotland, data on the number of new non-residential
buildings or those undergoing major renovation is limited.

Scottish House Condition Survey data indicates that up to 44% of households in
Scotland might not have adequate access to off-street parking. Giving those
households the confidence to switch to an EV will require a significant upscaling of
EV charging opportunities in public, at work and/or at other convenient locations.

As highlighted above, Scottish House Condition Survey data indicates that up to
44% of households in Scotland might not have adequate access to off-street
parking. To give those households the confidence to switch to an EV will require a
significant upscaling of EV charging opportunities in public, at work and/or at other
convenient locations.

We, therefore, consider that our policy option for new non-residential buildings and
new non-residential buildings undergoing major renovation is proportionate but
also reflective of the scale of action required to support a high volume uptake of
EVs. Similar to residential buildings described above, published data also
highlights the cost-benefit of installing ducting and EV charge point infrastructure
where construction works are being undertaken. Table 17, for example, taken
from the 2019 draft UK Government impact assessment, shows that the additional
unit cost of retrospectively installing an EV charge point in comparison to installing
at point of build could be significantly greater.
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Table 17. Per-unit cost for full EV charge point provision in non-residential
buildings (based upon 100 EV charge points)®®.

7.5.8

7.5.9

7.6

7.6.1

Parking Type Cost - Cost - Cost - Cost -
New New Retrofit Retrofit
(Low) (High) (Low) (High)
EV Charge point £1,182 £6,463 £1,640 £8,210

Existing non-residential buildings

In keeping with the approach set out above, our preferred options for existing non-
residential buildings seeks to require the installation of ducting infrastructure in 1 in
every 2 parking spaces and for 1 in every 10 parking spaces to provide an EV
charge point socket. A crucial difference to our approach for new non-residential
and major renovations, however, is that we only intend to apply these
requirements to existing non-residential buildings with more than 20 parking
spaces. In line with the timescales set out in the Directive 2018/844, we intend the
requirements for building owners to install ducting infrastructure and EV charge
points to apply from 1 January 2025.

Enforcement of requirements for car parks of existing non-residential
buildings

We are exploring options for enforcing the requirements associated with existing
non-residential buildings as set out in section 7.5.8, given that the Building
(Scotland) Regulations will not apply in this scenario. This might involve use of
powers available through the UK Withdrawal from the European Union (Continuity)
(Scotland) Act 2021 with enforcement being undertaken by a Scottish Public
Authority, so long as such a function is broadly consistent with the general objects
and purposes of the authority.

We are keen to gather feedback on how enforcement might be achieved
particularly in terms of what body or bodies may be best placed to undertake this
function. We are also keen to gather feedback on potential incentives and
penalties and how these might be applied fairly, taking into account potential
variation in the costs of infrastructure across different building car parks types and
geographies.

Exemptions

Introduction

In addition to our option to apply an exemption to the requirement to install EV charge
points in car parking spaces of new residential buildings, where the additional electricity
grid connection cost for each EV charge point exceeds £2,000 (section 7.5.5), we have
also considered the use of the exemptions inserted in 8 of Directive 2010/31/EU by

Directi

ve 2018/ 844. These exemptions al

options are summarised in Table 18.

56 UK government Impact Assessment Non-Residential Charging Infrastructure Provision 24 June 2019
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Table 18. Summary of Scottish Government preferred options in relation to the

application of exemptions from requirements.

Article Exemption Scottish Government

preferred options

Article 4 Buildings owned and occupied by No intention to apply.
SMEs.

Article 6(a) | Building permit applications or Not applicable as date
equivalent applications have been | of exemption has
submitted by 10 March 2021. passed.

Article 6(b) | If ducting infrastructure required No intention to apply.
would rely on micro-isolated
systems and if this would lead to
substantial problems for local
energy system operation and
endangering grid stability.

Article 6(c) | Cost of recharging and ducting Apply to both residential
infrastructure exceeds 7% of total | and non-residential
major renovation cost. buildings undergoing

major renovations.

Article 6(d) | A public building is already No intention to apply.
covered by comparable
requirements according to
transposition 2014/94/EU.

7.6.2 Buildings owned and occupied by Small and Medium Enterprises

As of March 2019, there were an estimated 356,550 private sector businesses
operating in Scotland of which the majority (99.3%) were Small and Medium
enterprises (SMEs)®’.

We are not proposing to exempt SMEs from requirements associated with non-
residential buildings. SMEs will realise both cost and convenience benefits of

installing ducting infrastructure and EV charge points at the time of construction or

during the major renovation of the building they own and occupy. We consider
that the cost of provision is justifiable in proportion to the cost of the triggering
building works, regardless of the organisation characteristics of the
owner/developer.

We are also of the view that if SMEs own and occupy existing buildings with more

than 20 car parking spaces, then car parks of this scale should be adequately
equipped with EV charge points and/or the enabling infrastructure to facilitate
convenient deployment of EV charging infrastructure in the future.

57 https://www.gov.scot/news/business-survey-2019/
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7.6.3 Micro-isolated systems

The Directive provides for an exemption where ducting infrastructure required
would rely upon micro-isolated systems or the buildings are situated in the
outermost regions within the meaning of Article 349 of the Treaty on the
Functioning of the European Union, if this would lead to substantial problems for
the operation of the local energy system and endanger the stability of the local
grid.

Whilst no partsof Scottand f al l within an O6outer most

Scotland that are not connected to the main GB electricity system, and which
could have an annual energy consumption of less than 500 GWh and be classed
as a micro-isolated system®8, These might include for example: Canna, Eigg, Fair
Isle, Foula, Knoydart, Muck, Rum and Shetland.

Our preferred option is not to seek to apply an exemption for buildings within
micro-isolated systems as we want to ensure that everyone benefits from the
transition to EVs and that no communities are left behind. We believe that it is
unlikely that for areas of Scotland that might fall into the category of having a
micro-isolated energy system that there would be buildings and car parking
development of the scale that would endanger the stability of the local electricity
grid. We are interested to hear further views on this.

7.6.4 Cost of ducting and EV charge points in major renovations

The Directive provides an exemption where the cost of installing EV charge points
and ducting infrastructure exceeds 7% of the total cost of the renovation. This
threshold is based upon the minimum requirements for ducting and EV charge
points that the Directive sets out for residential and non-residential buildings
undergoing major renovation.

We are sensitive to the cost impact that requirements for installing EV

i nfrastructure may have on the financi
Equally, however, we see the opportunities and benefits of installing EV charge
points whilst this work takes place.

Our intention would be to apply a 7% exemption, in terms of the cost of ducting
and EV charge point infrastructure, both for residential and non-residential
buildings undergoing major renovation. Where this exemption applies, we would
expect infrastructure to be installed up to the point that it can be accommodated
with the overall 7% cost threshold. We welcome views on this or an alternative
approach.

7.6.5 Public buildings already covered by comparable requirements

There are no comparable requirements currently in place for public buildings other
than those which may have been imposed as a result of conditions of planning.
Therefore, we do not intend to exempt public buildings from the requirements that
we aim to establish.

58 A micro-isolated system needs to have an annual energy consumption of less than 500 GWh in 1996 as
per paragraph 27 of Article 2 of EU Directive 2009/72
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7.7 Other Considerations

7.7.1 Accessibility

Scottish Planning Policy provides minimum provision standards for new
developments in relation to accessible parking®®. For retail, recreation and leisure
developments the minimum provision should be:

1 3 spaces or 6% (whichever is greater) in car parks with up to 200 spaces; or
1 4 spaces plus 4% in car parks with more than 200 spaces.

Employers also have a duty to consider the disabilities of their employees and
visitors to their premises. The minimum number of accessible parking spaces at
places of employment should be:

1 1 space per disabled employee plus 2 spaces or 5% whichever is greater in
car parks with up to 200 spaces; or

1 6 spaces plus 2% in car parks with more than 200 spaces

Scottish building regulations do not require car parking at new developments but,
where parking is provided, seek provision of accessible parking spaces and
associated means of access. For parking to blocks of flats®® and non-domestic
buildings®!, accessible spaces should be provided at a ratio of 1:20 or part thereof.

Therefore, to ensure that those using accessible parking spaces have sufficient
access to charge point sockets, we are considering proposing that at least 1
accessible parking space should have access to an EV charge point socket for
every 4 accessible parking spaces. If a car park has less than 4 accessible parking
spaces then at least one of those spaces should have access to an EV charge
point socket. These requirements would be additional to those laid out in section
7.5.3.

7.7.2 Safety within the Built Environment

As EVs are a relatively new and an evolving technology, increasing our
understanding of their safety within the built environment is important. For
example, given the different fuel/power sources between EVs and petrol/diesel
vehicles, do EVs, and the accompanying infrastructure, carry specific risks that
may require different measures to be considered in the safety design of buildings
(additional fire prevention measures for example).

We are building up our understanding and evidence-base to inform our overall
approach. Therefore we welcome responses that also address any potential safety
issues.

59 https://www.gov.scot/publications/scottish-planning-policy/pages/10/
60 See clause 4.1.1 at Building standards technical handbook 2020: domestic - gov.scot (Www.gov.scot)
61 See clause 4.1.1.at Building standards technical handbook 2020: non-domestic - gov.scot (Www.gov.Scot)
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7.8

EV consultation questions

Question 5117

What are your views on our policy goal to enable the installation of Electric
Vehicle (EV) charge points and ducting infrastructure (to facilitate the future
installation of EV charge points) for parking spaces in new residential and
non-residential buildings parking?

Question 5217
What are your views on our preferred options for:

Building . :

Type Scottish Government preferred options

New All dwellings with a parking space to have at least one EV charge

residential | point socket with minimum 7kW output power rating.

buildings Exemption to requirement to install EV charge point if additional
cost of electricity grid connection exceeds £2,000.
If exemption applies ducting infrastructure to be installed in each
car parking space.

Residential | For buildings with more than 10 car parking spaces, ducting to be

buildings installed in each residential car parking space to support the future

undergoing | installation of an EV charge point.

major i EV charge points sockets to be installed, with minimum 7kW output

renovation power rating, in as many residential car parking spaces as the
electrical capacity of the building post-renovation allows.
Exemption applies if the cost of installing recharging and ducting
infrastructure exceeds 7% of total major renovation cost.

New non- | For buildings with more than 10 non-residential car parking spaces,

residential | 1 in every 2 non-residential parking spaces to have ducting

buildings installed and 1 in every 10 non-residential parking spaces to
provide an EV charge point socket with minimum 7kW output
power rating.

Non- For buildings with more than 10 non-residential car parking spaces,

residential | 1 in every 2 non-residential parking spaces to have ducting

buildings installed and 1 in every 10 non-residential parking spaces to

undergoing | provide an EV charge point socket with minimum 7kW output

major power rating.

renovation Exemption applies if the cost of installing recharging and ducting
infrastructure exceeds 7% of total major renovation cost.

Existing By 1 January 2025, for buildings with more than 20 non-residential

non- car parking spaces, 1 in every 2 non-residential parking space to

residential | have ducting installed and 1 in every 10 non-residential parking

buildings space to provide an EV charge point socket with minimum 7kW
output power rating.
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Question 537

Do you agree with the Scottish Governments preferred options for the
exemptions as set out in section 7.6.17?

Exemption Scottish Government
preferred options

Buildings owned and occupied by SMEs. No intention to apply.

If ducting infrastructure required would rely on | No intention to apply.
micro-isolated systems and if this would lead to
substantial problems for local energy system
operation and endangering grid stability.

Cost of recharging and ducting infrastructure Apply to both residential and
exceeds 7% of total major renovation cost. non-residential buildings
undergoing major renovations.

A public building is already covered by No intention to apply.
comparable requirements according to
transposition 2014/94/EU.

If you disagree, please explain why?

Question 541

What are your views on how our preferred option relating to existing non-
residential buildings with car parks with more than 20 spaces could be
properly monitored and enforced, given that the Building (Scotland)
Regulations will not apply?

Question 551

What are your views on the proposed provision for charge points for
accessible parking spaces? Do you have examples of current best practice
for the provision of charge points for accessible parking spaces?

Question 567

Do you have any other views that you wish to provide on the EV section of
the consultation (e.g. the minimum standard of EV charge point or safety
within the built environment)?
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7.9 Flow charts of policy proposals.

7.9.1 New Residential Buildings

) . . Major Renovation
New Residential Buildings » | (see major renovation

flowchart)

. " No
Car parking space within No
the curtilage of the building? Action

1 Yes

Additional cost of connecting
residential charge point to electricity
grid greater than £2,000?

No Yes

rd
[ Install charge points for the \ \K \

total number of residential

dwellings or the number of

residential parking spaces
allocated to the building,

whichever is lesser.
\_ J N J

Ducting to be installed in each
residential car parking space.
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7.9.2 Residential Buildings (major renovation)

Residential Buildings
Undergoing Major Renovation

Building with greater than 10

residential parking spaces No No
within the building or within the > Action
curtilage of the building?
Clill’ pt))ar:fjing spaces within g&rs%aeﬂgzgviﬁﬁze; e
the building: Renovation . -
measures i%clude the car curtilage of the building:
. Renovation measures
ark or the electrical :
No No ri)nfrastructure of tlhe mcludg thg B2l NS @ 2 No Ath
Action ¢ building < > electrical infrastructure of , ction

K j Yes Kthe car park /
Yes\ / Yes

Cost of ducting equal or below 7% of
total renovation cost?

No
1 - \ Infrastructure to be installed up

to the point that it can be

accommodated within the
Ducting to be installed in each parking space and charge points, up to overall 7% cost threshold.

the 7% cost envelope, to be installed in as many spaces as the post-

renovation electricity capacity of the building will allow.
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7.9.3 New Non-Residential Buildings

Major Renovation
(see Major renovation
flowchart)

New Non-Residential Buildings | cy

New non-residential building
No with more than 10 non-
No residential car parking spaces
Action < within the curtilage of the
building?

Yes

Ducting to be installed in 1
in every 2 non-residential
parking spaces and
charge point to be
installed in 1 in every 10

parking spaces /

N
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7.9.4 Non-Residential Buildings (major renovation)

Non-Residential Buildings
Undergoing Major Renovation

Building with greater than 10
non-residential parking spaces No NoO
within the building or within the >
curtilage of the building?

/ Car parking spaces \

outside but within the
curtilage of the building:
Renovation measures

o | N | e ndhisimer e |
Action | @ building. < >

\ / Ves \ the car park. J

Yes\ /Yes

Cost of ducting equal or below 7% of
total renovation cost?

Action

Car parking spaces within
the building: Renovation
measures include the car
park or the electrical
No
m— | Action

No
Infrastructure to be installed up
Yes l to the point that it can be

accommodated within the
overall 7% cost threshold.

Ducting to be installed in 1 in every 2 non-residential parking spaces

and charge point socket in 1 in every 10 non-residential parking
spaces.
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7.9.5 Existing Non-Residential Buildings

Existing Non-Residential
Buildings

Building with greater than 20

non-residential parking spaces No No
within the building or within the >
curtilage of the building?

Action

Yes

/By 1 January 2025, \

ducting to be installed in 1
in every 2 non-residential
parking spaces and
charge points in 1 in every
10 non-residential parking

spaces
N )
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Annex AT Partial Business and Regulatory Impact
Assessment

1.0 Title of Proposal

Amendments to the Building (Scotland) Regulations 2004 and Technical
Handbook Guidance to introduce proposed changes to energy standards and
associated topics, including review of domestic ventilation and overheating risk.

Note: the current consultation also seeks views on the provision of electric vehicle
charging points and infrastructure in buildings as a separate future
implementation.

2.0 Purpose and Intended Effect
2.1 Objective

Buildings have significant implications for health, safety, the environment and our
communities. Through the appropriate application of minimum building standards,

set by regulations and supported by published guidance, the design and
construction of Scotlandés built environme
people in and around our buildings.

The aim of these proposals is to investigate the potential for amendment of energy
standards set by building regulations to co
Climate Change Programme®2. This would be achieved through the introduction of

revised standards and guidance to reduce greenhouse gas emissions and improve

energy performance of new buildings and new building work, where such work is

subject to building regulations.

In achieving the above, the following objectives are identified:

1 To deliver levels of performance in new buildings and from new building work
to existing buildings which results in buildings which have lower greenhouse
gas emissions and are more economical to operate due to a reduced energy
demand for heating, hot water, lighting, ventilation and other fixed services.

1 To encourage the development and uptake of low carbon construction
solutions, including improved building fabric insulation, efficient building
services with effective controls and effective use of on-site generation of heat
and power from renewable sources. All of these solutions will further the
delivery of buildings with lower emissions and energy demand.

1 To address risks associated with the delivery of better insulated new buildings
and new homes in particular.

2.2 Background
Scottish building regulations®® are made under The Building (Scotland) Act 200354,

62 https://www.gov.scot/policies/climate-change/
63 https://www.gov.scot/policies/building-standards/
64 https://www.legislation.gov.uk/asp/2003/8/contents
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They set national mandatory building standards for the health, safety, welfare and
convenience of persons in and around buildings, furthering the conservation of fuel
and power and the achievement of sustainable development. These building
standards are supported by guidance contained in the Building Standards
Technical Handbooks®. The building regulations apply to new buildings and to
buildings being converted, altered or extended.

Building Standards are expressed in functional terms and do not dictate the

methods that should be used to meet requirements. The choice of how to comply

with the standards lies with building owners and for this purpose Scottish Ministers

i ssue O0Technical Handbooksd containing pr e
requirements of the Building Standards may be met. The guidance may be relied

upon in any proceedings as tending to negative liability for an alleged

contravention of the Building Regulations. This does not however preclude the use

of alternative approaches provided the designer can satisfy the local authority

Verifier that the aim of the Building Regulations is being fulfilled.

The Building (Scotland) Regulations 2004 (as amended)® set minimum energy
standards applicable to the construction of new buildings and where building work
is carried out to existing buildings. Regulation 3 identifies the range of buildings to
which the regulations do not apply. Where regulations apply, regulation 5 identifies
both the need to comply with current standards and also where a building warrant
is required before commencing work. Regulation 9 sets out the functional
standards applicable to construction, including standards 6.1 to 6.10 which
address the energy performance of buildings, with standard 6.1 also setting
carbon dioxide emissions targets for new buildings.

Over recent years, staged improvements in energy standards within building
regulations have been introduced in 2007, 2010 and, most recently, in 2015.
Improvement to standards are delivered through amendment of the functional
standards and technical guidance on energy within the Building (Scotland)
Regulations 2004 and Section 6 (energy) of the supporting Technical Handbooks.

Following the 2007 changes to energy standards, Scottish Ministers appointed an

expert panel to review the way forward if buildings are to continue to contribute

positively to Scottish and UK targets to reduce greenhouse gas emissions and

respond to the risk posed by Climate Change. The recommendations of this expert

panel were published in December 2007 as The Sullivan Reporti 6 A Low Car bo
Buil ding Standards Strategy for Scotl ando

This report made a range of recommendations to reduce carbon dioxide (COy)
emissions from new and existing buildings. A key recommendation was the staged
improvement of energy standards for new buildings, where the following proposals
are made:

9 for 2010, a reduction in CO» emissions, from 2007 levels, of 30% for domestic
buildings and 50% for non-domestic buildings;

65 https://www.gov.scot/policies/building-standards/monitoring-improving-building-requlations/
66 https://www.legislation.gov.uk/ssi/2004/406/contents
87https://www.gov.scot/publications/a-low-carbon-strategy-scotland-sullivan-report/
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9 for 2013, a reduction in CO2 emissions, from 2007 levels, of 60% for domestic
buildings and 75% for non-domestic buildings;

1 delivery, in 2016/17 of net zero carbon buildings (emissions from heating, hot
water, lighting and ventilation), if practicable; and

1 the aspiration of total life zero carbon buildings by 2030.
The original report was reviewed and updated in 20132,

Following investigation into the recommendations of The Sullivan Report for 2010
and 2013 building standards, challenging new targets for limiting emissions were
introduced in October 2010 and October 2015. These delivered a 30% reduction in
emissions for both new domestic and non-domestic buildings in 2010, and a 45%
reduction for new domestic buildings and 60% reduction in non-domestic
buildings.

When compared to buildings constructed to 1990 standards, the baseline year for
CO:2 emissions reporting, collective revisions to energy standards to date have
delivered an aggregate reduction in building emissions of around 75% for new
dwellings and 80% for new non-domestic buildings.

2.3 Rationale for Government Intervention

The Scottish Government is committed to reducing greenhouse gas emissions.
The Climate Change (Scotland) Act 2009%° introduced the most ambitious climate
change legislation anywhere in the world. The Scottish Government has
committed to stop contributing to climate change within a generation. The Climate
Change (Emission Reduction Targets) (Scotland) Act 201970 includes a legally
binding target of net zero greenhouse gas emissions by 2045 and interim targets
to reduce emissions by 75% by 2030 and 90% by 2040.

Our recently published Climate Change Plan 2018-2032 Update* includes the
commitment to investigate the potential for further, significant improvement on
2015 energy standards and also how building regulations can support other
carbon and energy policy outcomes, including our decarbonisation of heat agenda.

The Update also sets out more detail on the 2019-20 Programme for
Government’? commitment to introduce a New Build Zero Emissions from Heat
Standard, to commence from 2024. A scoping consultation”® on this topic was
launched in December 2020 and closed on 3 March. Review of building
regulations at this time will support the intended action in 2024 by further reducing
heat demand in new buildings and introducing provisions aligned with the future
wider scale adoption of low or zero emissions heat solutions.

68 https://www.gov.scot/publications/low-carbon-building-standards-strategy-scotland-sullivan-report-2013-
update/

69 http://www.opsi.gov.uk/legislation/scotland/acts2009/pdf/asp 20090012 en.pdf

70 https://www.legislation.gov.uk/asp/2019/15/contents

1 https://www.gov.scot/publications/securing-green-recovery-path-net-zero-update-climate-change-plan-
20182032/

72 https://www.gov.scot/publications/protecting-scotlands-future-governments-programme-scotland-2019-20/
73 https://consult.gov.scot/energy-and-climate-change-directorate/new-build-heat-standard/
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Ministers set out a clear, long term vision and policy direction for heat in buildings
in the draft Heat in Buildings Strategy’. A consultation was published on 5
February 2021 and sets out actions and proposals for transforming our buildings
and the systems that supply their heat, ensuring all buildings reach zero emissions

by 2045.
Scotl andds ¢ ommi tzenegreéenhduse gas enassidns by 2045
means a fundamental transformation of our economy. The daAbaionant, O

Mission for a fairer, greener Scotland8® was published on 23 March 2021. The
Report provides practical advice to Scottish Government Ministers, through 24
recommendations, on how to deliver on a Just Transition to a net zero future.

Scottish Ministers have expressed a desir e
of devolved responsibility, where this is practicable. The Energy Performance of

Buildings Directive (2010/31/EU)’® (EPBD) commits member states to review the

energy performance requirements for buildings at intervals not exceeding 5 years.

The 2018 amendment to EPBD (2018/844/EU)’ introduced new requirements on

Member States, some of which are still to be introduced in Scotland and are

discussed within this consultation document.

2.4 Building Regulations

As noted in section 2.2, Scottish building regulations address the health, safety
and welfare of persons in and around buildings and further both the conservation
of fuel and power and the achievement of sustainable development. Building
regulations set minimum standards for new buildings and where existing buildings
are altered, extended or converted. Whilst buildings can be designed and built to
higher standards, in the majority of cases, the mandatory minimum standards set
through building regulations are adopted. Accordingly, it is important that these
minimum standards are robust enough to address both the needs of Scotland's
people and to support the wider policy objective of addressing Climate Change.

Experience has shown that voluntary O0best
upon to deliver greenhouse gas emissions reductions in the development of

buildings except in situations where market forces either do not apply, or are

moderated by additional conditions of development. For Government to reduce
greenhouse gas emissions from the use of new buildings and from new building

work, national energy standards have to be set at a sufficiently demanding level.

Scottish Ministers have therefore committed to periodic review of these standards.

2.5 The Risks to be addressed

The action proposed within this review is the reduction of energy demand and
greenhouse gas emissions from new building and new building work, to assist with
the mitigation of Climate Change. Accordingly, the effect of building-related
greenhouse gas emissions on Climate Change is the primary risk identified.

7 https://consult.gov.scot/energy-and-climate-change-directorate/heat-in-buildings-strateqy/

5 https://www.gov.scot/publications/transition-commission-national-mission-fairer-qreener-scotland/
78 https://www.legislation.gov.uk/eudr/2010/31/contents

T https://www.legislation.gov.uk/eudr/2018/844/contents
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The reduction of emissions from new development continues to be an essential
element in the development of the Scottish and UK Governments' Climate Change
Programme. Failure to achieve improvements to energy standards for new
buildings will have an adverse effect on these programmes.

In addressing this primary risk, there are subsidiary risks that must also be
considered. Minimum energy standards applicable to new buildings should still:

1 be proposed with an understanding of the potential cost of improvement to the
delivery and operation of buildings;

1 remain technically feasible;

1 offer flexibility in the ways which standards can be achieved, to allow best
value;

1 ensure proposals do not conflict with or duplicate other regulatory
requirements; and

1 be implemented with consideration of wider societal issues related to the
occupation and use of buildings.

3.0 Consultation
3.1 Development Phase

Before making or amending the building regulations, Scottish Ministers are
required, under section 1(2) of the Building (Scotland) Act 2003’2, t o consul t
persons as appear to them to be representative ofth e i nt er est s concer

Prior to public consultation on proposed changes to regulations, this duty is
discharged through the development of proposals by a Departmental Working
Group, comprising of officials and representatives of industry, together with
communication with other parts of Government and bodies representing
organisations of the construction industry. This is intended to provide assurance
that proposals are proofed against the considerations identified in item 2.4 above.

In 2020, Scottish Ministers approved a Departmental Working Group to consider
amendments to building regulations in respect of energy’®. Along with government
officials the Working Group included members from local authority verifiers,
designers, building services engineers, building physicists, energy modellers,
academia and private sector organisations representing the commercial and
domestic sector, manufacturing industry and those with a direct interest in energy
conservation.

Over five meetings between January and May 2021, this group shaped the
development of proposals for consultation and discussion with Scottish firms and
other stakeholders.

3.2 Within Government

Building Standards Division has a network of stakeholder organisations with an
interest in building regulations. Government organisations and departments with a

8 https://www.legislation.gov.uk/asp/2003/8/contents
9 https://www.gov.scot/publications/building-standards-energy-review-2021/
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3.3

3.4

policy interest in proposals are contacted in respect of these proposals and
consultation documents made available to these bodies.

This includes direct contact and discussion with the following Divisions and
Agencies during the development phase. This ensures that the implications of
options on other policy areas is clearly understood and that proposals are
developed with an awareness of similar work elsewhere within the UK.

1 SG Planning and Architecture Division;
SG Directorate for Housing and Social Justice;

SG Directorate for Energy and Climate Change;

1
1
9 SG Innovation, Investment and Industries Division;
9 Historic Environment Scotland;

1

Climate Change and Sustainable Buildings, Department for Communities and
Local Government;

1 Properties Division, Department of Finance, Northern Ireland; and

1 Building Regulations, Ministry for Housing Communities and Local
Government.

Business consultation

Whilst changes to building regulations affect any party who chooses to build a new
building or carry out new building work to an existing building, such changes have
the most significant impact on parties involved in the delivery of such building work
- designers, developers, contractors and manufacturers of building products.

From July 2021, discussions will take place with between 6-12 businesses that
might be affected by the proposals set out in Options 2 and 3 (which would impose
regulatory change).

It is considered essential that this is undertaken only once proposals are published
for consultation, to enable full discussion on the technical and financial
implications of proposed changes on Scottish firms. In addition, a series of
stakeholder events with industry will be undertaken to reach a wider selection of
affected and interested parties.

Public consultation

This Partial Impact Assessment forms part of a package issued for public
consultation. Consultation seeks general comment on detailed proposals which
include the option of amending building standards and guidance within section 6
(energy) of the Building Standards Technical Handbooks, to reduce energy
demand and associated emissions from use of buildings.

I n June 2018 the current review of energy
Evidenced consul t arhis consultatiensoughuviewsifremh e d .
stakeholders on the impact the 2015 energy standards in designing and

constructing buildings to meet the Scottish building regulations. The consultation

also sought views on practical opportunities to further improve the energy
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performance of buildings. The consultation and published responses can be
viewed at https://consult.gov.scot/local-government-and-communities/building-
standards-enerqy/

The full current consultation package outlining changes to energy standards in
building regulations is published on the Scottish Government website at
https://consult.gov.scot/building-standards/building-regulations. The consultation
period will run from July to October 2021. Requests for printed copies of
consultation papers, issued without charge, may be made direct to the Building
Standards Division of the Scottish Government.

Options
Option Development

The main subject of this consultation is change to requirements for the energy
performance of new buildings and new building works, as set out in the mandatory
standards and guidance in Scottish building regulations.

A series of further changes are also proposed and these are set out under item 4.9

Research was commissioned to assess and identify potential improvements in
energy and emissions performance for new domestic and non-domestic buildings
and to evaluate the costs of improvement measures®. This was to inform the
setting of targets within the next set of energy standards and introduce Primary
Energy as a new metric for target setting whilst also maintaining the current
emissions target.

Domestic Buildings

Cost and energy models were developed based on seven building sub-types
derived from an analysis of an extract of the Energy Performance Certificate
(EPC) database for new domestic buildings. Just under 54,000 EPC records were
included in the analysis®.

In the current guidance a specification for the notional building is provided for each
of the 5 main space heating system fuels; where the fuel for the actual building is
the same as the notional building. The proposals for the next revision to energy
standards simplify as well as tighten the requirements developing options for the
revised notional building based on two fuel types; natural gas and electric (heat

pump).

Following the identification of baseline levels of performance, options for the
specification of a revised notional building were investigated, looking at delivering
emission reductions and two potential levels of improvement, based upon a good
and very good notional specification, drawing from available information on current
construction solutions.

Options were developed on the basis of a range of achievable elemental
specifications to deliver initial abatement, augmented, where necessary with the

80 publications listed at https://www.gov.scot/publications/building-standards-energy-review-2021/
81 Scottish domestic EPC is published at https://statistics.gov.scot/data/domestic-energy-performance-
certificates
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addition of low carbon equipment, in the proxy form of photovoltaic panels, as a
means to usefully offset energy demand and further reduce emissions. Two
notional building specifications were identified and consultation proposals are
being taken forward using the two identified specification options. These
specification options, when aggregated to a national profile as assessed at
delivering a 32% and 57% reduction in initial annual greenhouse gas emission
respectively.

Non-domestic Buildings

Cost and energy models were developed for a range of archetypes comprising of
seven building types, three heating fuels and three heating/ventilation strategies
resulting in 12 sample buildings derived from an analysis of the EPC database for
new non-domestic buildings®. These examples buildings are based upon the
range of models used elsewhere in the UK for evaluation of energy standards
within building regulations.

In current guidance, there are two specification categories for the notional building,
determined by the zone conditioning strategy for the actual building; heated and
naturally ventilated or heated ventilated/cooled. The heating fuel(s) for the
notional building is based on the heating fuel(s) specified for the actual building.
The proposals for the next revision to energy standards simplify as well as tighten
the requirements developing options for the revised notional building based on two
fuel types; natural gas and electric (heat pump) but no variation in specification in
relation to the conditioning strategy.

Following the identification of baseline levels of performance, options for the
specification of a revised notional building were investigated. Options were
developed on the basis of a range of achievable elemental specifications to deliver
initial abatement, augmented, where necessary with the addition of low carbon
equipment (in the form of photovoltaic panels) as a means to offset energy
demand and further reduce emissions. Three notional building specifications were
identified and consultation proposals are being taken forward for the better two.
These specification options, when aggregated to a national profile are assessed at
delivering a 16% and 25% reduction in initial annual greenhouse gas emission
respectively. The lower option investigated was discounted as it resulted in a low
level of further abatement (<10%).

In considering the risk to be addressed (see item 2.5), three options are identified:
Option 17 Do nothing.

Option 27 Reduce energy demand and associated greenhouse gas emissions

through building regulations, with revised performance measures for new

buil dings. Within this option, an Oi mpr oV e
considered.

82 Scottish non-domestic EPC is published at https://statistics.gov.scot/data/non-domestic-energy-
performance-certificates
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4.2

4.3

Option 37 Reduce energy demand and associated greenhouse gas emissions
through building regulations, with revised performance measures for new
buildings. Within this option,an 6 a d v a n cangé 6f méagure$ is considered.

Sectors and groups affected

Sectors and groups affected can be categorised as:

T

Persons procuring or occupying new buildings or building work, who may need
to bear any additional costs associated with delivering buildings which have
improved energy performance. Whilst this relates to a specific activity, the
group who may be affected at one time or another can be considered to be the
majority of the population.

Developers who, in addition to the above, would have to review existing
building specification, construction detailing and, potentially, methods of
working. This might include, where relevant, seeking amended Scottish type
approvals® for standard constructions, possibly sooner than otherwise
intended.

Building materials and component manufacturers, who may need to review
and introduce changes to products and literature to address revised
performance standards.

Those involved with the energy aspects of building design and construction,
who would have to familiarise themselves with any revised standards and
methodologies.

Building services contractors, who may need to invest to increase the capacity
for commissioning and testing of buildings and engineering services.

Local authority verifiers, who may need to arrange training of staff on changes
to energy standards and guidance, to ensure these can be verified at design
submission and during construction where necessary.

Benefits

Benefits arising from policy objective

A reduction in energy demand and associated greenhouse gas emissions from
new buildings and new building work:

T

supports t he agenda® tacklmElimatedGhange and reduces the
adverse effect of greenhouse gas emissions on the environment;

as a sector where improvements are relatively straightforward to implement
and to measure, provides a significant and positive contribution to Government
targets set for the reduction in greenhouse gas emissions;

reduces use of finite natural resources and promotes development and
adoption of systems that incorporate renewable energy sources; and

reduces energy costs arising from the operation of new buildings.

83 The Scottish Type Approval System (STAS) operated by Local Authority Building Standards Scotland
(LABSS, www.sabsm.co.uk) allows approved building types to be used throughout Scotland.
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As is the case with current building regulations, improvements will also result in an
increased benefit where buildings are altered, extended or converted and also
where existing building elements and equipment are replaced, where this must be
to current standards. It is considered that the costs and benefits arising from such
work will be proportionate to those for new buildings.

Reducing Greenhouse Gas Emissions

Todayodos new buil dings are tomorr oewds
buildings per annum may account for a change in less than 1% of the entire stock,
but by the year 2050, buildings built from this point onwards will account for a
substantial percentage of our total building stock. It is therefore vital that new
buildings continue to make a contribution to further reductions in energy demand
and emissions. The Scotti s h dGomtmennometrzéerddemissions by
2045 means that future energy performance improvements to buildings, new and
existing, will remain a strong review agenda.

Reduced use of resources

Reducing emissions and energy demand in buildings are only two measures
amongst many that can be considered to contribute to the delivery of more
sustainable communities. Where persons elect to carry out new building work, the
outcome ought to place reasonable limits on emissions and energy demand when
the building is in use to ensure that resources are used effectively. Adoption of
renewable heat solutions and effective use of renewable generation on site can
further assist in limiting use of resources. As energy standards are improved, the
need to consider and implement such solutions is strengthened.

Other than in the case of conversion of buildings (where the use of a building is
changed), current standards for construction are applied only to new building work
and not to the remainder of a building. Separate measures to improve the
performance of existing buildings, outwith the building standards system, are
presently under development in response to sections 63 and 64 of the Climate
Change (Scotland) Act 200984,

Reduced fuel bills

It is recognised that gains from reduced heating costs and attendant potential
welfare savings can be relatively small given that current building standards
already place significant limits on energy demand. However, gains are possible in
many building types, dependent upon energy load profile, where good practice is
adopted. Savings from reduced energy demand are identified, in summary within
section 5.

However, it is noted that savings in energy costs made through improvement do
not, in most cases, offset the additional cost of construction and maintenance of
these buildings.

84 https://www.legislation.gov.uk/asp/2009/12/contents
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4.4

4.5

Option 17 Do nothing

As noted under item 2.3, the Scottish Government is committed to the delivery of
net-zero greenhouse gas emissions by 2045, with intermediate targets of at least
75% by 2030 and 90% by 2040. Whilst building regulations have reduced
emissions from new buildings by approximately 75% since 1990, doing nothing
offers no further contribution towards meeting national targets for emissions
reduction. Accordingly, no benefits are identified which relate to the intended
objective.

Doing nothing would result in new buildings which continue to produce emissions
at current levels, creating a greater challenge for the future. This option would not
support delivery of climate change targets and may lead to buildings requiring
expensive work at a later date to improve their energy performance. Given the
Scottish Government commitment to reducing greenhouse gas emissions, a
potential reputational risk may also arise if this option was adopted.

Option 27 Reduce energy demand and associated greenhouse gas
emissions through building regulations, with revised performance measures
for new buildings. Within this option,an 6i mpr ov e dadngeetl i u mo
measures is considered.

Options 2 offers meaningful benefit in respect of the objective of this review i to
reduce CO emissions and energy demand arising from new buildings and new
building work whilst also introducing limited measures to improve existing building
performance.

Research was undertaken on the basis of delivering a reduction in emissions
against a 2015 baseline. These were:

91 Domestic 32%
1 Non-domestic 16%

Benefits in adopting the improved range of measures proposed in Option 2, to
reducing energy and emissions include:

1 An established delivery method - setting standards within Scottish building
regulations to limit emissions and energy demand has proved to be an
equitable and robust way of improving the energy performance of new
buildings. All new buildings which are to be heated (or cooled) or new building
work within existing buildings will attract application of revised minimum
standards.

9 For both domestic and non-domestic buildings the proposals simplify as well
as tighten the requirements for new buildings set via the Notional Building
approach. Therefore, the proposed range of improvement applies across all
building types regardless of servicing strategy, floor area and activity type.

1 Certainty that reductions can be achieved - this approach is that, in addressing
the performance of buildings, building regulations offer an established and
proven delivery method which offers certainty that all new building work to new
and existing buildings will result in improved performance, requiring that all
new building work delivers reduced emissions with an associated reduction in
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4.7

energy demand. This allows a quantitative assessment of improvement,
which will assist the Government in meeting its targets for carbon emission
reductions.

1 Delivering the most cost-effective solutions - where subject to building
regulations and a mandatory need to address improved building performance,
those persons commissioning building work have the incentive to meet the
regulations in the most cost effective manner possible. This is supported and
encouraged by the use of functional standards and supporting guidance within
building regulations, which allows flexibility in solutions and value engineering.

Option 37 Reduce energy demand and associated greenhouse gas
emissions through building regulations, with revised performance measures
for new buildings. Within this option,an 6 a d v a n craryé df meabudes
is considered.

Options 3 offers significant benefit in respect of the objective of this review 1 to
reduce CO: emissions and energy demand arising from new buildings and new
building work whilst also introducing limited measures to improve existing building
performance.

Research was undertaken on the basis of delivering a reduction in emissions
against a 2015 baseline. These were:

91 Domestic 57%
1 Non-domestic 25%

Benefits in adopting the improved range of measures proposed in Option 3, to
reducing energy and emissions are the same as set out for Option 2. Noting that
increased specification does affect the cost/benefit reported for the implemented
change.

Emissions reduction

Based upon the range of emissions reductions identified in options 2 and 3, the
potential annual abatement associated with the occupation and use of new
buildings is assessed as follows:

Table 1 - New buildings 1 projected annual emissions abatement - Proposed
reduction.

Improved Advanced

New Dwellings
32% 57%

Annual abatement 7 kt CO2e 13 kt CO2e

Improved Advanced
16% 25%

New Non-domestic

Annual abatement 1.7 kt CO2¢ | 2.6 kt CO2
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1 Assessment based upon projected build of 18,207 new homes per annum and
projected non-domestic build of 672,000 m? per annum. Overall abatement is
directly proportional to level of development occurring.

1 Abatement is calculated as savings in CO2 (carbon dioxide equivalent). The
UK calculation methodologies reports using emissions factors which include
the impact of CH4 and N2O in addition to CO.. Annual abatement of life of
policy is lower due to projected changes in fuel emission factors.

The above figures are single year annual savings which will occur each year
following the construction of a new building based upon emissions factors
proposed for fuels within the UK energy assessment methodologies, SAP and
SBEM?S,

In assessing overall cost/benefit (see items 5.4. and 5.5), for both Domestic and
Non-domestic buildings the appraisal time period for estimating the impact of the
policy is 10 years and an assumed 60 years building life from the year of
construction, resulting in a total model period of 70 years.

4.8 Monetised Benefits

Potential savings achievable through implementation of options 2 and 3 are
categorised as direct savings to building users and costs to Government from not
taking action, as follows:

1 Direct savings to building users through reduction in energy demand and
reduced fuel costs.

1 Emissions reductions from reduced fuel consumption are valued using the
guidance provided by HM Treasury Green Book supplementary appraisal
guidance on valuing energy use and greenhouse gas (GHG) emissions

The annual value of reduced emissions or energy use is calculated over 70 year
period for both dwellings and non-domestic buildings, discounted at 3.5% for the
first 30 years and at 3% thereafter to represent net present value. A summary of
these benefits is given in the cost/benefit analysis table in items 5.4 and 5.5.

50 Costs

This section quantifies the costs of each of the options identified. The three
options identified are as follows:

5.1 Option1-6 Do not hingo.
This option presents no implementation costs

5.2 Option 27 Reduce energy demand and associated greenhouse gas
emissions through building regulations, with revised performance measures
for new buildings. Within this option,an 6 i mpr ov e ddngeeofli u mod
measures is considered.

See reporting for Option 3 in 5.3 below.

85 https://www.bregroup.com/sap/sap10/
86 https://www.uk-ncm.org.uk/
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5.3

Option 37 Reduce energy demand and associated greenhouse gas
emissions through building regulations, with revised performance measures
for new buildings. Within this option,an 6 a d v a n craré df meabudes
Is considered.

Cost for options 2 and 3 include capital construction costs, ongoing maintenance
costs and lifecycle replacements over their lifetime. Costing research which
informed this review and which forms part of the consultation package is published
online and can be found at:

i Domestic research

1 Non-domestic research

This research was commissioned to assess the additional costs arising from the
construction of buildings to improved energy standards, based upon the range of
percentage emissions reductions. These were:

1 Domestic 32% and 57%
 Non-domestic 16% and 25%

The following cost/benefit assessment is based upon the findings within these
reports. Costs identified are non-recurring construction costs, incurred where a
new building is created. Accordingly, emissions savings will accrue during the life
of the building with no further cost aside from those associated with building and
system maintenance.

Any assessment of additional capital cost must be necessarily broad and
approximate, resulting in a range. It is proposed that potential costs specific to
redesign of building to revised standards should be recognised but not quantified
as addition of these costs will not significantly affect the range identified. These
costs are minimised by the practice of only reviewing building standards at regular,
defined intervals and introducing all changes arising at the same time.

The potential for improved energy standards resulting in a small increase in
building footprint, particularly in housing development, is recognised. The cost of
construction is assessed within published research. However, any effect on site
layout and the potential reduction in the number of units that can be
accommodated is not quantified as this is dependent upon solutions employed.

Life cycle costing and payback periods

Research identifies that most of the improvement scenarios investigated have a
very long payback period in terms of annual energy cost savings and some, due to
the high capital costs or short replacement cycles, may not pay back the original
investment. However, reduction of running costs is only one consideration within
an overall policy objective and it should be recognised that, for Climate Change to
be addressed, actions that do not result in a direct financial benefit to building
users must be considered.

Capital costs

Thecapi t al cost estimates are based on
of Scotland prices may be different reflecting the availability and costs of materials
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5.4

and labour. The following adjustments on the base (central belt) costs were
considered reasonable to reflect the additional costs of working in more remote
parts of the country.

1 Central Belt (Glasgow, Edinburgh etc) i 100
Borders / Dumfries and Galloway - 103
Grampian (Aberdeen) - 103

Highland - 110

Orkney and Shetland - 125

M Western Islesi 130

1
1
1
1

New Domestic Buildings
National impact i annual capital cost.

Assessment is based upon an analysis of an extract of the Energy Performance
Certificate (EPC) database for new domestic buildings. A total of just under
55,000 EPC records were included in the analysis and for derivation of the
national build profile the most common sub-types were used as these allow
sufficient determination of the impact of any changes to Building Standards. A
projected build rate of 18,207 completed new dwellings per annum was projected
based on seven sub-types.

In order to allow compilation of the national impact assessment, it has been
necessary to extrapolate the data from this study to include dwelling types other
than those used as baseline dwellings. It should also be noted that by its nature,
the national impact assessment requires generalisations to be made, for example
regarding dwelling sizes and configurations, and that there will inevitably be a
margin of error with such an approach.

Table 2 - New domestic buildings 7 capital cost - national impact (single year build)

Emissions Annual cost i Annual cost T National annual

reduction private sector public sector cost i total
Option 1 - 32% £ 52.3M £ 30.8M £ 83.1M
Option 2 - 57% £ 88.0M £51.7M £ 139.7M

Notes: Assessment based upon projected build of 18,207 new homes per annum.
Based on SG data, the public sector accounted for 37% of the total number of new

dwellings completed in 2011-12. Whilst the proportion of each dwelling type

constructed by the public and private sector differs slightly, this percentage is used

above.
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Table 3 - lllustration of additional capital cost for proposed levels of improvement -
Percentage Uplift on 2015 Cost.

Dwelling Type 2015 Cost 32% 32% 57% 57%
(Gas) Gas ASHP | Gas | ASHP
Detached house £ 168,960 | 4% 3% 6% 5%
Semi-detached house £97,106 | 4% 3% 7% 6%
Mid-terrace house £ 88,662 | 4% 3% 7% 6%
Average flat £84,114| 3% 4% 5% 7%
Semi-detached house, ASHP £95,938| N/A 4% N/A 7%

This would indicate an average additional cost of approximately £4,560 per
dwelling for Option 1 and £7,670 for Option 2. Assessment of national impact was
carried out as part of the domestic research and the mitigation of these costs over
the policy period of 10 years is discussed below.

National impact i total cost/benefit across policy period.

Based on the build/fuel mix, capital and lifetime costs, benefits and transition
period applied, the national costs and benefits for Option 1 and Option2 6 wi t h
f o s s i (ho fuelswitthing assumed) cases compared with continuation of the
existing 2015 standards are shown in the Table below. The analysis is based on
the HM Treasury Green Book standards and the accompanying supplementary
guidance on the valuation of energy use. Relevant assumptions include:

1 Energy savings are valued at the variable rate in accordance with the
supplementary Green Book guidance. This is appropriate for social analysis
and assumes that the retail energy savings enjoyed by the consumer
occupying an energy efficient building does not fully reflect the social benefit.

1 The appraisal time period for estimating the impact of the policy is 10 years
with a consistent build rate and mix in each year equivalent to that forecast for
2021. We assume a 60 building life from the year of construction resulting in a
total model period of 70 years.

1 A discount rate of 3.5 per cent has been used for the first 30 years of building
life and 3 per cent for subsequent years.

1 Construction costs are in 2020 prices energy and carbon prices and costs are
in 2019 prices all results are presented in line with a 2021 policy
implementation year.
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Table 4 - Summary (cost)/benefit assessment, including fuel and lifecycle costs i

total over the appraisal period

New Dwellings (annual build) Optzi;;ol - Optsiz()rl/()Z -
Energy savings (EM) 417 483
Incremental costs (EM) (609) (1,171)
Total financial benefit/(cost) (EM) (192) (688)
Carbon savings - non-traded (EM) 153 346
Carbon savings - traded (EM) 36 31
Total carbon savings (EM) 189 377
Air quality savings (EM) 50 61
Net benefit/(cost) (EM) 46 (250)
Amount of gas saved (GWh) 9,647 24,122
Amount of electricity saved (GWh) 12,087 10,621
Amount of CO; saved - non-traded (MtCOze) 2 5
Amount of CO; saved - traded (MtCOze) 1 0
Cost effectiveness i non-traded (E/tCO2) 50 125
Cost effectiveness i traded (£/tCOy) (29) 594

Non-domestic buildings

National impact - capital cost.

Assessment is based upon analysis of an extract of the Energy Performance

Certificate (EPC) database for new non-domestic buildings. A total of 1,800 EPC
records were included in the analysis and for derivation of the national build profile
the most common sub-types were used as these allow sufficient determination of
the impact of any changes to Building Standards.

Table 5 - New non-domestic buildings i capital cost - national impact (single year
build)

Emissions National annual

reduction cost i total
Option 1 - 16% £ 34.1M
Option 2 - 25% £ 49.4M

Note: An estimated build rate of 672,100 m? per annum was projected based on
12 sub-types.
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Table 6 - Illustration of additional capital cost for proposed levels of improvement -

% Uplift on 2015 Cost.

i Opilon Opilon Opgon Opgon

Building Type (g;jnf:) Gas +| Heat | Gas +| Heat
PV |Pump| PV |Pump
Deep Office AC; Gas; AC 3,250 | 1% 2% 1% 2%
Deep Office AC; Elec; AC 3,266 | N/A N/A 1% 1%
Hospital; Gas; NV 4,185 | 1% 2% 2% 2%
Hotel; Gas; NV 2,603 | 2% 3% 3% 4%
Hotel; Gas; AC 2,789 | 1% 2% 2% 3%
Primary School; Biomass; NV 2,232 | 0% 1% 1% 2%
Primary School; Gas; MV 2511 | 2% 3% 3% 4%
Primary School; Gas; NV 2,325 | 3% 4% 4% 5%
Retail; Gas; AC 3,500 | 2% 3% 2% 3%
Retall; Elec; AC 3,500 | N/A N/A 2% 2%
Shallow Office NV; Gas; NV 2,325 | 2% 3% 3% 4%
Warehouse Distribution; Gas; NV 1,579 | 4% 5% 5% 7%

Note: Information taken from non-domestic research (see links in item 5.3)

The cost associated with uplift in standards varies across modelled building types.

This is noted as up to 5% for Option 1 and between 1% and 7% for Option 2.
Assessment of national impact was carried out as part of the non-domestic
research and the mitigation of these costs over the policy period of 10 years is

discussed below.

National impact i total cost/benefit across policy period.

To assess the costs and benefits over the complete policy period, the total new
build rate of 672,100 m2 per annum was assumed. Based on the build/fuel mix,
capital and lifetime costs, benefits and transition period applied, the national costs
and benefits for Option 1 and Option2 6 wi t h

f 0 s s ([nd fuefswiteHing

cases

assumed) compared with continuation of the existing 2015 standards are shown in
the Table below. The analysis is based on the HM Treasury Green Book

standards and the accompanying supplementary guidance on the valuation of
energy use. Relevant assumptions include:

1 Energy savings are valued at the variable rate in accordance with the

supplementary Green Book guidance. This is appropriate for social analysis

and assumes that the retail energy savings enjoyed by the consumer

occupying an energy efficient building does not fully reflect the social benefit.

9 The appraisal time period for estimating the impact of the policy is 10 years

with a consistent build rate and mix in each year equivalent to that forecast for
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