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This document has been collated to support the development of planning policy in the
West of England. It is a summary of the local energy planning policy landscape in 2021
and collates recent evidence commissioned in support of net zero Local Plan polices in
the region.

Where relevant, policy recommendations have been provided based on the
conclusions of these studies.

This report has been prepared and is issued by the South West Energy Hub. Reliance on any recommendations
provided by the  South West Energy Hub shall be taken entirely at the readers own risk.
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1. Summary

In 2006, UK Government introduced the Code for Sustainable Homes,
announcing that by 2016 all new development would be net zero carbon.
Today, approaching two decades since developments such as BedZED
demonstrated this possibility at scale, both policies h ave been scrapped
leaving the industry in a  legislative limbo , reliant on building standards now
10 years old and a supply chain ill fit for the future.

In 2019, Government set out its intentions for a Future Homes Standard (FHS)
and Future Building Standard (FBS) to resolve this - a flagship programme

that will level up construction practice across the country. Whilst both are
welcomed, they are not witho ut challenges. They will not come into force
until 2025 at the earliest , are limited in scope to reduce the performance

gap (and therefor e protect against high fuel bills) and will not in themselves
meet net zero construction by 2030. 1

In the South West, less than 1% of new buildings since 2018 have achieved

best practice energy ratings .21 f t he region is to meet
policies, these buildings will face retrofit costs of between £15,000 and

£25,000 each 3, a cost that could be avoided if net zero policy is brought in
earlier. Taking action now will also save a skills cliff edge leading up the
FHS/FBS implementation , instead position ing the region as a leader in low
carbon goods and services

The cost of this? Building better can deliver  operationally net zero buildings
for an average uplift of  2-4%. This is equivalent to around two to four

months of house price inflation  “in return for comfortable, future proofed
housing with opportunities for energy bill savings. Thislow cost has drive n the
market start to deliver inthe absence of policy °, however policy is needed

to set a consistent retirement across  all development.

The goal at a local level isto seta  set of requirements that deliver net zero
whist existing in harmony with the m  any changes afoot in the market and in
national policy. Crucially, local policies across England  must dovetail if they
are to drive the industry forward ; a challenging task in a rapidly changing
market.

This report review s the state of the market today ( Autumn 2021) and
extensive local policy re search that has been undertaken in recentyears . It
provides a suite of policy considerations to ensure a practical transition to

net zero. A |l recommendations have been developed to co -exist alongside
recent industry guidance, other local plans across England and the
FHSFBS

Modelling

Operational
Energy

Policy Guidance

District Heating

Whole Life Carbon

Existing Buildings

Offsetting

Monitoring

Al Provide clear targets that can be accurately modelled and monitored. For ma
beyond Building Regulations compliance modelling.

A2 Ensure modelling approaches dovetail with national reporting

jor developments this should go

requirements (Building Regulations/ FHS/FBS).

A3 Where local plans come into force ahead of the FHS/FBS, or where the FHS/FBS does not deliver net zero

development, implement policy that reflects a four

-principle approach of no fossil fuels, energy use tar

gets (space

heating & EUI) and onsite renewable generation to match residual energy demands.

B1 Implement policy that sets clear pathway towards agreed net zero levels of performance by 2030, referencing the

CCC recommendation for 15

B2 Undertake local viability testing to assess appropriate
stepping stone targets are required, provide com

B3 Where EUI targets cannot be all
performance gaps are
accreditation schemes

encompassing (such as for non
considerable (e.g. direct electrically heated buildings)
and frameworks suited to these typologies

B4 Where BREEAM is used as a policytool foroper ati onal
as post -occupancy exemplar credits to reduce performance gaps

C1 New development should  meet energy efficiency and space heating

energy,

-20kWh/m 2 limits for space heating and cooling by 2025 at the latest.

EUltargets for the year of policy implementation. Where
mitment to the date and target level for true net zero compliance.

-residential typologies) or where the risk of

require compliance with ~ recognised

target mini mum 0Ot

targets regardless of DHN connection.

C2 Developments should make all reasonable efforts to meet net zero onsite emissions prior to connecting to a DHN.

C3 Where net zero EUI cannot be met onsite, consider an exemption

demonstrable net zero transition plan prior to 2030.
DIRequire a WLC assessment to be carri
minor developments), r eporting against LETI A++ to G benchmarks.

D2 Consider the introduce a backstop kgCO  2e/m 2 target covering upfront
out how and when future targets will increase in scope.

for DHN connections where there is

a clear and

ed out wusing acRi €EB0r E

emissions for major developments, setting

D3 Use data gathered through WLC assessments to inform industry wide development of more robust planning targets

E1 Consider policy appetite to increase fabric requirements above and beyond the proposed interim update to Part L.

E2 Assess how current polic y uplift s for existing buildings compare to the proposed standards laid out in the FBS and EUI

and heat demand metr

E3If amending policy, consider alignme nt with the consequential improvements
Regulations, s eeking legal guidance on powers for delivering such me

ics being considered for new build. Ensure policy alignment with new metrics.

requirements of Welsh Building

asures through local plans.

F1 Offsetting is not compatible with Climate Emergency declarations and should not be permitted where possible.

F2 Operational emissions should only be offset for a generation shortfall; energy
renewables maximised. Offs etting should not be allowed for greenfield sites.

F3 Offsetting should be d evelopment linked, prioritising site
embodied) emissions.

-wide compliance

F4 Quantified savings from a heat network may be considered

F5The term éhet-z er o0 0

use targets should be met and onsite

then reducing supply chain (i.e.

Payments into funds or power purchase agreements should not be encourag ed.
for offsetting where the principles in F2 remain met
behasandiated only with developments whose offsetting extends to whole life emissions.

G1 Implement a process for requiring, reviewing and monitoring energy demands through Planning Energy Statements

and alignment with a post occupancy reporting scheme.

G2 Avoid policies that cannot easily be measured in the real world, or sole reliance on met

within the timeframe of new policy (e.g. Building Regulations).

hod ologies that will change



2. National Policy

Heating and powering buildings currently accounts for
40% of t htd entl¢gysaget BAlthough the
demand from new development inisolation isas a small
proportion on this, the influence of the construction
sector and its supply chains s significant , linked to
almost half of all UK emissions. It is therefore the most
important catalyst for the wider industry. 7

The UK is a signatory to the 2015 Paris Agreement, a

legally binding international treaty which commits the

UK and other signatories to limit global warming to well

below 2 °C, preferably to 1.5°C. In 2019, the UK
Government committed to bring all greenhouse gas

emissions to net zero by 2050 , with some sectors,

including construction, taking the lead well before this

as part of t hecalkKmbsdogegings.t em of

Although c limate resilience and adaptation and are
equally important to such  commitments, andtoco -
benefits if healthy, resilient communities should not be
underestimated, this paper refers solely to climate
mitigation i.e. the reduction o f emissions.

Building Regulations

Nationally, energy performance in new buildings is
principally regulated by the requirements of Part L and

Part F of the Building Regulations. This is made up of  the
following Approved Documents:

1 L1A/B: Conservation of fuel and power in new
dwellings / existing dwellings .

1 L2A/B: Conservation of fuel and power in new
buildings other than dwellings  / existing buildings
other than dwellings

i FOo Ventilation

The Part L documents were published in 2010 and
updated in  2013. Despite these amendments, many of
the requirements of these regulations  are now widely
considered outdated and out of step with current good
practice (see section 5).

The Future Homes Standard (FHS)

In October 2019 the government launched the FHS
consultaton t o be introduced i

mew2 025

build homes to be future -proofed with low carbon

heating and world -leading levels of energy efficiency 0 .
The consultation also considered the potential for

interim changes to  Part L for new homes and Part Fin
order to increase the energy efficiency requirements for

new homes befo re 2025. The following are key
commitments made in response to the consultation:

2022 interim uplift: An interim uplift to Part L will come
into force in  June 2022 subject to the second Part L
consultation . It will be regulated for in Dec ember 2021.

This will only apply to new homes

An average home will  produce 31% less CO 2than
current standards

9 Fabric Energy Efficiency Standard will be one of four

performance metrics to ensure a fabric first approach

)l
)l

9 Gas boilers direct electric heating can still be
installed.
1 The transitional period will be one year  and

transitional arrangements will apply to individual
homes rather than an entire development
1 No target for unregulated energy

2025 uplift: The technical specification for the FHSwill be
consu lted on in 2023 , legislat ed for in 2024 and

implement ed in 2025. They will target that:

1 New homes will not be built with fossil fuel heating (a
performance based standard will be used to deliver
this commitment, rather than banning technologies)

1 No further energy efficiency retrofit work will be
necessary to enable homes to become zero
as the electricity grid continues to decarbonise

1 Measures will be put in place to reduce the
performance gap

1 An average home will produce at least 75% lower
CO 2 than one built to current  standards.

1 A draft notional building specification has been

published - this not final and will be subject to further

technical work and  consultation .

A full technical spec . will be consulted on in 2023

Existing homes will be subject to higher standards  with

a O0significant i mprovementd

extensions . Replacements and repairs will also have

to be more energy efficient.

No policy around embodied carbon
and require ©6

-carbon

= =4

The Future Buildings Standard (FBS)

The Future Buildings Standard consultation ran from
January to April this year (2021). It builds on the FHSby
setting out energy and ventilation standards for non -
residential buildings and existing homes as well as
includ ing proposals to mitigate against overheating in
residential buildings. Key considerations of the FBS
consultation include:

2022 interim upl ift for non-residential buildings :

T The Governmentods preferred
efficiency standards for new non  -residential buildings
in 2021 which is intended to deliver a 27% reduction in
carbon emissions on average per building compared
to the e xisting Part L standard.

1 Improvements to the non -residential energy
modelling methodologies

1 Improvements to standards when work is carried out
in existing non -residential buildings

T An expectation that the proposed increase in carbon
and primary energy targ ets in the 2021 standard will
drive a large proportion of developers to phase out
fossiltfuels now, ahead of the introduction of the
Future Buildings Standard.

T Introduce primary energy as the principal
performance metric for new non  -residential buildings,
with the continued use of CO 2 as a secondary metric

2025 uplift for non-residential buildings :

9 A vision for the Future Buildings Standard that is
propose d to start to apply to new non -residential
buildings from 2025 onwards . There will be furth er
consultation on the full technical standard and
recognition that there may be different timelines for
implementation for different building types (i.e. this
will may not come in to force for all non -residential
buildings in 2025)

i Performance -based stand ards will continue to be
used rather than mandating or banning the use of
any technologies. However, to make sure that new
buildings are zero carbon readyi, it is highly unlikely a
new building will be able to meet the Future Buildings
Standard without low carbon heating and very high

O N jevel8 & enérdy dffickriky. d T or

2025 uplift for residential buildings:

1 Proposed i mprovements to standards when work is
carried out in existing homes

1 Reconsulting on the Fabric Energy Efficiency
Standard, as well as other standar ds for building
services in new homes and guidance on the
calibration of devices that carry out airtightness
testing

1 Introduction of overheating standards for new
residential buildings in 2021

o pft A praposedo requigementthat waem 8 whglg wet

heating system is replaced, including both the
heating appliance (e.g. a boiler) and the emitters
(e.g. radiators), that the new system is designed to
run at 55°C.

Why not wait?

While both standard swill reduce CO 2 emissions
associated with new buildings compar  ed to existing
regulations, there are a number of reasons that
LPAswho have declared a climate emergency

must take supplementary action.

9 Interim uplifts fall short of or are only comparable
to current best practice in the market and other
local authority current practice.

The technical specification o  f the standard are
only notional and may be changed.

The implementation timeline is liable to slip .
The current Part L modelling methodology leads
to a large performance gap that cannot be
monitored (there is a risk that en ergy bill smay be
high a s a consequence ).

A reliance on electricity grid decarbonisation
allocated this supply away from other harder to
treat se ctors

The FBS/FHS intend to cover the same scope as
Building Regulations excluding key areas such as
embodied energy

Options for addressing these issues without losing
the benefits of the FHS/FBS are explored in more
detail throughout this document



https://www.gov.uk/guidance/carbon-budgets

3. Legal background

Historically t here have been conflicting messages
surrounding the ability of Local Planning Authorities (LPAS)
to set energy and carbon targets beyond national
requirements , in part as messaging has changed in recent
years (see adjacent legal timeline).

relevant and up
key consideration in any pol
LPAs.

-to -date evidence. Viability is therefore a

icies being taken forward by Leal Timeline

Fo m 1% Some LAs go beyond requirements. A number
of LAs put into place local standards that are
above Building Regs but equivalent to Code for
Sustainable Homes (CfSH) Level 4. Some go
further.

2004 Planning and Compulsory Purchase Act sets out
a duty to include in plans policies to tackle

climate change.

bdB® ©78r& Cafhbn™bnfed §ZEH) future policy

announced by then PM Gordon Brown

The differences between national and local policy can be
traced back inpart tothe UK Gov er n marmdndeso U
carbon homes in 2015. This decision left a n unexpected

gap in policy, stagnating the market and supply chain

Some local polic ies already in draft (notably the 2016
London Plan) retained this commitment, i n Londesen®
enacting zero-carbon homes from 2016 and for all other
buildings from 2019.

Case study #1: Swale Borough Council
In May 2021 the housing secretary re jected Swale
Borough Council 6s attempts
carbon reduction conditions on plans for 675 homes
at Sittingbourne, Kent, ruling that the conditions were
not reasonabl e because they PhignyicPaRddEneG gy Act ealdws Local Plans to
and emerging national pol i c . include oreasonabl e
efficiency standards that exceed Building
Regulations.
egi me
2012 National Planning Policy Framework  (NPPF)
states that the planning
radical reductions in greenhouse gas em i SSi
Theaddcahestaatdocal planning
e me radopt proagtige siedegies & mitigate and
adapt to climate changebo

2018 Revised National Planning Policy Framework:
Any local requirements for the sustainability of
requir emenbtusidl dfionrg se nsehroguyl d r ef |l ect

policy for national technical standards.
This decision went again the advice of the Planning
Inspector, who arguedthat ot he pl anni ng
has a role to play and cannot leave climate change

to other regimes to deal with, particularly when those
regimes have not kept pace with the requirement to
takeurgent and material actio
urgency of the climate chan
material consideration that justified more stringent
conditions, he advised.

At the time of writing a policy  gap continues, with
Government stating in its response to the FHS consultation
that oOonew planning r ef ortensrolei
of LPAs in determining | ocal en
To provide some certainty in the immediate term , this
response has also signalled that it will not  amend the
Planning & Energy Act 2008 (see timeline) to restrict LPA

action.

2018 Government statement on NPPF revision: 0 T o
clarify, the Framework does notp  revent local
s y s t eamthostiesofranh ubingdheieexistimgeowers
onso under the Planning and Energy Act 2008 or
a ut h oothér tegistaton whire applichble to set higher
ambition. In particular, lo  cal authorities are not
restricted in their ability to require energy

efficiency standards above Building
Regulations.

Ma r  olrdlight of forthcoming ZCH standard  Written
Ministerial Statement (WMS) by Eric Pickles

sets out It sets out that Local Plans should not

At the highest level, t he Climate Change Act (2008) has a Crucially, this example is a case where  the authority

on Climate

legally binding requirementto  deliver net zero by 2050 ,
delivered in step with the U K @abon budgets . The
evidence for meeting the sixth carbon budget (which has
now been ratified by UK Government) suggest s thatin
ord er to me et this goal, all new development should

target next zero as soon as practically possible to avoid
additional emission and catalyse wider decarbonisation
required to hit 2050 targets. 8 This is the case regardless of
net zero target dates being cons idered locally (between
2030 and 2050).

As of writing, at least 17 ° local authorities have taken
forward local policies related to energy and carbon in
new developments that go beyond minimum national
requirements. There have been no legal challenges to
date.

What is undisputed is that the NPPF does expect
t o dps daces in ways that contribute to radical
reductions in greenhouse gas

evidence on deliverability, with policies underpinned by

planning

emissions", but places equal

looked to impose arequirement through guidance in
absence of an underlying LPA palicy. It demonstrates
the importance of core policies related to the

Climate Emergency. Where policies have been
viability tested, consulted on and sit within Local
Plans, there have been no such examples of similar
challenges.

set out technical standards or be expected to
set policies above Code for Sustainable Homes
Level 4, deemed equivalent to a 19%
improvement on the Part L 2 013 standard.

Z&H Sandard scrapped  (set to be brought into
law in 2016). As WMS was taken as a precursor
to ZCH, significant uncertainty on how it should
now be interpreted.

May OHbse of Lords attempts to reinstate ZCH
standard for all new homes through an
amendment to the Housing and Planning Bill.
Amendment defeated by four votes.
Government instead committed to a review of
energy standards in current Building

Regulations.

ORkAsed Planning Policy Guidance
Change clarifies that different rules apply to
residential and non -residential premises; with
CfSH Level 4 limit being reinstated.

6GdVernment publishes FHS r esponse - 86% of
consultation respondents oppose the
commencement to amend the Planning &
Energy Act and were in favour of retaining local
pl anning authoritieso
As such the government clarified that: 6To
provide some certainty _in the immediate term,

f

the Government will not amend the Planning &

Energy Act 2008, which means that local
planning authorities will retain powers to set
local enerqgy efficiency standards for new
homes. &

e



https://www.gov.uk/government/speeches/planning-update-march-2015

Building Regulations (Part L) require th at the energy and
carbon intensity of a buildingis  measured against a
National Calculation Model (NCM). This is most
commonly done using
tools for residential and non -residential buildings
respectively . This is the same methodology also used to
generate Energy Performance Certificates (EPCs ).

These tools generate a notional bui  Iding design with
standard features and compare  sthese to the building
design being considered. To pass, the Dwelling Emission
Rate (DER) must be less than the Target Emission Rate
(TER).

A Ubiquitous: well understood by the industry  and used
for all new developments in the country

A Limited to regulated emissions only, making buildings
less reliant on speculation o f fit-out and use

A Not overly onerous meaning it can be used early at
the design stage and by large and small volume
builder s alike

A Backed by UK Government  and currently under
review & will continue to be used in the Part L 2021
update and the 202 5 FHS.

A Ease of compliance checking owing to its simplicity

A Datasheets allow a range of metrics to be analysed
beyond DER/ TER

A Sets clear requirements through the notional building
methodology, supporting designers who are not low
carbon experts.

Unregulated energy is energy that cannot be easily
controlled at the design stage, typically reliant on
occupant behaviour. It incudes plug loads such as IT

equipment and fridges, but also lifts, external lighting
and cooking appliances. For some buildings such as
offices, unregulated energy can be up to 50% of a
building's energy demand.

A Large performance gap . Tools use metrics that do not
relate to how energy is measured in  real life. This can

UK GG&BEMr n me Bnc@irage 8 auiture gfifase reporting and does not

lead to best practice.

A Inaccura cies. SAP consistently underestimates
heating demand  (typically half that of real life ) and
overestimates unregulated power use (as appliance
efficienci es are outdated). !

A Post construction verification no  t possible as neither
unregulated energy or absolute performance are
measured .

A FEfficient designs lack reward . The notional building
has the same shape, orientation and, up to a point,
the same proportions of glazing as the actual building
(though not always the case for non  -residential
buildings). 1° Thiscan neutralise the impact of
improving thermal performance of a dwelling by
reducing heat loss area, the  number of junctions or by
optimizing glazing layout. These are essential
components of an energy efficient design . Removing
thisincentive allows inefficie nt designs to appear
6goadd

Improvement over Space heating

Part L demand
(%) (kWh/m2/yr)
SAP PHPP
High form factor ‘:‘\»_fj_:\"? 35% 26
-
S ——_
Medium form factor iy o 35%
\

Low form factor : 37% 13

Figure 1 lllustration of how similar SAP performance varies in real life 11

A Zero carbon building cannotbe modelled as
unregulated energy is not  fully included .

A Carbon emissions are inaccurate  as the in -built
electricity factors are outdated, reflecting a grid
where power is supplied by far more coal than today.
This underestimates the benefits of heat pumps versus
gas boilers.

A commonly used software package is the Passivhaus
Tr ust 0 #s PAddivhBus has a focus on low energy

buildings it is designed to model such buildings,
regardless of a requirement or not for ~ target ing
Passivhaus or AECB accreditation. It is more involved
that SAP but less involved than full dynamic simulation
modelling (DSM).

PHPP isgenerally regarded as more accurate when
considering low energy building desig  n%12, This
comparison has been assessed in detail as part of
review of Cor ndraftiDPD énergympdaicyl 19 s
the impact of which is highlighted below.

60
s
€
S . -60%
z
o
o
@]
é,E-‘ 20 - g
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: 2 5
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oo
PHPP SAP

Figure 2 SAP vs. PHPP modelling comparison for the same building

Whist it is not for LPAs to mandate the use of a particular
third party software, it may be appropriate to require the
validation of SAP until the point at which it is updated.

Not addressing this issue of SAP modelling could allow
developers to avoid improving real life performance

through a reporting loophole . Conversely, requiring
minor developments to  use third party modelling

software may not be time or cost effective.

Work is ongoing to assess how these issues can be
addressed through
allowances and tools to map different software outputs
against each other.

For non -residential buildings it is also true th at real world
energy consumption is not well correlated with Part L

modelling . Summing the outputs from a non -residential
Part L model (i.e. regulated energy + equipment energy

suppl ememm@ ary gui dance,

+ server energy ) would not fully cover compliance gap
elements, before addressing the performance gap
elements highlighted in Figure 2.

The large variance between non  -residential building
types means that it is harder to  apply rules or to ols to
existing methodologies that could be a one size fits all.
Standardised driving conditions such as setpoints, hours

of occupancy and occupancy density will always differ

and be hard to predict fully at the p lanning stage . Whist
an important metric fo  r the industry as a whole, t his
makes total energy use , or Energy Use Intensity (EUI) (see
section 5) a hard target to enforce or viability test

through policy

Regardless of outcome, it important that any primary
policy is designed to real life requirements and efforts
made to improve modelling, rather than the other way
round. Where inaccurate modelling can have a severe
impact on resident bills (such as the modelling of direct
electric heating), policy should take a firm er line

Some policy considerations for measurable targets

beyond Building Regulations are set out in section 6,1
and Error! Reference source not found.

6t op



5. LETI Net Zero XPager

Following diverging views on best metrics to drive net -
zero design, six industry bodies 4 across the built
environment came together in 2019 to establish an

agreed approach that would be resilient to changes in
national polic y. This work culminated ina 1 -Page
summary published by LETI 15 (adjacent) that has since
become a common  goalpost across the industry. Itis
reflected in other prominent design guides including the
UKGBC New Homes Policy Playbook and the RIBA2030
Climate Challenge . The building fabric target has also
been reflected in the Committee on Climate Change
Evidence that underpins the UK¢

Moving away from carbon.
accurately is becoming hard
increasingly supplied by renewables . Thiscaus es the
time of day and weather conditions to have a large
bearing on emission levels, lead ing to complex carbon
calculations that can riskmasking poor underlying
design principles. The LEThpproach instead focuses on
best practice energy demands limits that are applicable
in any net zero ready building.  As carbon is not assessed
this also means the L ETI principles can be followed
alongside Part L and the Future Homes Standard without
conflic t; these metrics do calculate carbon use.

Predicting carbon emissions
asgrid e lectric ity becomes

Unintended consequences.  The LETI approach is
dependent on all principl  es being followed as they are
interrelated. Implementing an EUI target without a

space heating target would risk high fuel bills,
implementin g both targets without an onsite fossil fuel
ban would allow gas to be used to meet the other
targets. Itis also reliant on software which can model
real life consumption accurately,

Policy Considerations

A3 Where local plans come into force ahead of the
FHS/FBS, or where the FHS/FBS does not deliver net
zero, implement policyt o reflects a four -principle
approach of no fossil fuels, energy use targets (space
heating & EUI) and onsite renewable generation to
match residual energy demand.

Net Zero Operational Carbon

Ten key requirements for new buildings

By 2030 oll new bulldings must operate at net zero 1o meet our climate change targets. This means that by 2025 ol new

This figure is reproduced from www.leti.london/one

buildings will need to be deasigned o meet these targets. This page sets out the approach to operational carbon that
will be necessary to deliver zero carbon buildings. For more information about any of these requirements and how to
meet them, please refer to the: UKGBC - Net Zero Carbon Buidings Framework; BBP - Design for Performance initiative;
RIBA - 2030 Climate Challenge: GHA - Net Zero Housing Project Map: CIBSE - Cimate Action Plan; and, LETI - Cimate

Emergency Design Guide.

Low energy use

@ Total Energy Use Intensity (EUl) - Energy use
measured at the meter should be equal to or
less than:

* 35 kWh/m?/yr (GIA) for residential

For non-domestic buildings @ minimum

DEC B (40) ratfing should be achieved and/or
an EUl equal or less than:

* &5 kWh/m?/yr (GIA) for schools

* 70 kWh/m?/yr (NLA) or 55 kWh/m?/yr (GIA) |~
for commercial offices _g
O

: Net Zero
@ Building fabric is very important therefore 9 m OpéfdflOﬂO'
space heating demand should be less than ‘F_
15 kWh/m?/yr for all building types. g Ve Cdrbon
‘Oc .
Measurement and verification —— 4
Annual energy use and renewable energy

Nole | - Energy use intwraly (BUI) forgeh

O ~
z S
(3 ® S
generation on-site must be reported and < % o
independently verfied in-use each year Q, O Q
for the first 5 years. This can be done on OJ‘ <& ™ % 00
g X o] SN 2)
an cggregated and anonymised basis for /ja 2
residential buildings. L
Sl B\
2 (\ ‘2 /
// ’Y\/ \"
Reducing construction impacts
Embodied carbon should be assessed, Notes:
reduced and verified post-consiruction.”
Developed with the et ok & '
&sc BBPIEHa, (g RIBAM
Homes :
PARTNERSHIP Alllance Architecturecom CIBSE

-pager

Low carbon energy supply

o Heating and hot water should not be
generated using fossil fuels.

The avercge annual carbon content of
the heat supplied (gCO./kWh) should
be reported.

maximised.

Energy demand response and storage
measures should be incorporated

and the building annual peak energy
demand should be reported.

o On-site renewable electricity should be

Zero carbon balance

o A carbon balance calculation (on an
annual basis) should be undericken
and it should be demonsirated that the
building achieves a net zero carbon
balance.

@ Any energy use not met by on-sife
renewables should be met by an
investment into addifional renewable
energy capacity off-site OR a minimum
15 year renewabie energy power
purchase agreement (PPA). A green
tariff is not robust enough and does not
provide ‘additional’' renewables.

Nobe 2 - Commercial oifices

Note 3 - Whole e carbon

le coxtor

Note 4 - Adopialon lo climale change



https://www.ukgbc.org/ukgbc-work/new-homes-policy-playbook/
https://www.architecture.com/about/policy/climate-action/2030-climate-challenge
https://www.architecture.com/about/policy/climate-action/2030-climate-challenge
https://www.architecture.com/about/policy/climate-action/2030-climate-challenge
https://b80d7a04-1c28-45e2-b904-e0715cface93.filesusr.com/ugd/252d09_d2401094168a4ee5af86b147b61df50e.pdf

6.

Following the discussion points in section 5 and
subsequent LETI guidance, much  LPA evidence since
2019 has focussed on implementing policy that follows
four overarching principles.

Operational energy targets : residential buildings

Another interim target has been suggested by the

UKGBC, thisis 70 kWh/m2/yr,.as a ©O6str et ch
2030 (but with no date given).  Ongoing work is being
undertaken to assess thig; until this is completed it is
considered too loose a target, derived in part from a top

No use of fossil fuels for heating down assessment of historic rather than new buildings.
A kWh/m 2 limit for operation energy use (EU)

OFor context, the 1990's semi | live in has an EUI of around
60kWh/m2/yr. It has no floor insulation, 20mm PIR in the
walls, 300mm of wool in the loft, cheap double glazing

and an airtightness of 10m 3/m 2/hr. It is heated by an air -
air heat pump and has direct electric water heating. If

this can achieve 60kWh, thenw e can clearly do much

better than 70kWh in new builds 6

A kWh/m 2 limit for space heating demand
Maximised onsite renewable generation

For net zero building s the onsite renewable generation
must match the energy use intensity (EUI ) on balance
over the year.

Timelines. Whilst there is broad agreement on aligned Cornwall resident
targets by 2030, there is divergence on the rate at which

these should be implemented. This is made more
complicated for  authorities who must act now for a
policy that will remain valid infve year sa t i

Residential space heating target . Industry agreement
over a residential space heating  is sooner than for EUI,
this reflects the Committee on Climate Change position
targeting a maxi mum heat demand of  15-20 kWh/m2/y
by 2025 at the latest .16 In Cornwall , where policy will pre
date this, an interim target of 30kWh/m2/yr. has been set

me

Resdential EUI target. Figure 3 highlights this impact of
this divergence for residential EUI targets. Most relevant

to the WoE authoritiesis Cor nwal | Counci | 8 s to@llow asaboh transition.
Emergency DPD, which is currently under consultation
and will come into force in 2022.  The Non -residential targets . The LETI targets for non-
found that an EUI of 40kWh/m  2/yr. was a residential energy use have been put forward for
cost viable transition point towards broad industry consideration in  Lincolnshire and Cambridgeshire local
agreement by 2030. plans. In Cornwall, where non -residential development is
far less prevalent than residential, there was insu  fficient
110 ® RIBA best practice . . . ..
RIBA sorisfoct time to test the viability of such a policy  in time for the
SATISIACTO .
RIBA mir v DPD draft . Instead, a requirement for BREEAM Excellent

. minimum
E 70 ® Cornwall was set.
E UKGBC stretch requirements
-
z Cost assessment
E The costs of meeting a range of targets has been
g’ asses®d by consultants Currie Brow n in support of
= 50 research for the Cornwall Council DPD. The
. P specifications f or each example building typology are

o o (o) set out in the accompanying report 1, The assessment is

30 limited to residential buildings and the following target
2020 inferim 2025 2030

level comparisons :
A Part L 2013/21/ 25: typical levels of performance
required for the énotional building &in current

Figure 3 Comparison of industry EUI targets

regulations and draft noti onal building specification
t ar gowvidgd mthe FHS conspltation.

A Part L2025 +PV: as above, with maximised roof
mounted solar (Part L 2025 in itself does not require
solar PV).

A UKGRBC 2025: UKGBC stretch target (70 KWh/m2/yr.
EUI and15-20 kWh/m2/yr. space heating ).

A Cornwall Council DPD : current draft policy
requirements in Cornwall 17 and B&NES.18

A | ETitarget levels set out in section 5.

A summary of cost uplifts associated with improved
building performance is given below (see reference for £
figures). These costs are presented relative to Part L 2021
minimum requirements as the minimum requirements in

2013 are considered an outdated baseline. For context,
a cost uplift of 2 -3% can be considered equiv  alent to
several months ho use price inflation.

Table 1 Indicative energy policy cost uplifts (Corn wall Example) 1

: 2 | 3
= e} P . o =
Qo © v B L g9 = !
2alg9l s |39l g |8
Eol ol 2 © o = 3=
@ a4 S =
PL2013 -5.0% | -5.5% | -5.5% | -4.5% | -1.7% | -1.3%
PL2021 baseline
PL2025 -2.4% | -2.0% | -2.4% | -2.0% | 0.4% | 0.4%
PL2025+ PV 1 03% | 1.3% | 0.1% | 0.1% | 2.1% | 1.6%
UKGBC 2025 | 3.4% | 6.3% | 55% | 3.5% | 4.3% | 3.7%
CC DPD 0.8% | 22% | 1.2% | 0.5% | 2.2% | 2.2%
LETI 27% | 51% | 4.1% | 3.2% | 3.7% | 3.0%
Not net zero compliant (gas boilers / poor fabric )
Ef Towards net zero compliance
Net zero compliant

It is important to note that these costs are calculated for
indicative buildings in Cornwall 8 building designs and
baseline costs will vary by region.

CASE STUDY 2 The 2021 London Plan

At 542 pages excluding supplementary guidance,
the London Plan is the most in  -depth spatial
development strategy published in the UK. It
contains a number of policies controlling energy
and carbon limits for major developments across
the city alongside det ailed Energy Planning
Guidance.

The London Plan approach is based on a
ratcheted % improvements over building
regulations and pre dates recent

LETI/UGBC/CCC/CIBSE/RIBA work on alternative
approaches. This approach avoids the pitfalls
noted in this document by a series of additional
requi rements and guidance includ ing a
requirement to use carbon factors
Building Regulations andin -u s e
requirements.

60Be

A call off contract between the GLA and

consultants AECOM (supported by the BRE) is used

to support and review maj
compliance.

or devilment policy

Further guidance on best practice design
continuously developing. At the time of writing a
consortium of three local authorities have published
overarching toolkit
here. The toolkit can be accessed through
link: Net Zero Carbon Toolkit

Policy Considerations

B1 Implement policy that sets clear pathway
agreed net zero levels of performance by 2030,
referencing the CCC recommendation for 15
20kWh/m 2 limits for space heating by 2025 at the
latest.

that differ from
Seend

reflective of the evidence collated
the following

for housing is

an

towards


https://www.cornwall.gov.uk/planning-and-building-control/planning-policy/adopted-plans/climate-emergency-development-plan-document/
https://www.cornwall.gov.uk/planning-and-building-control/planning-policy/adopted-plans/climate-emergency-development-plan-document/
https://www.westoxon.gov.uk/media/2ddb125k/net-zero-carbon-toolkit.pdf

Whilst an energy metric for no  n-residential buildings
hold sthe same appeal as for residential, it ~ has much
more variance on a case by case basis and is highly
dependent on building design and fit-out after a
development has passed through the planning system.
Non -residential building types vary  from hotels to leisure
centres, cinemas to data centres. A one size fits all
approach ata planning stage is therefore very
challenging (see section 4).

Despite large sector variance, s pace heating can be
less of a constraint for non -residential buildings and the
CCC 6 averarching target of 15-20kWh/m 2 may
therefore be appropriate for all building types as
suggested in section 5. As the cost of space heating and
EUI targets has not been split out in recent  non -
residential evidence reports 1°; more empirical data may
be required to justify this as a planning requirement.
Likewise, cooling (a larger us e in non -residential
buildings) may merit inclusion within a
mo re evidence required to justify this.

Both RIBA and LETket EUI recommendations for offices
(55kWh/ sgm) and s chools ( 65 kWh/ sgm) but
acknowledge that  such atarget is tricky for other
building typologies , instead recommending a Display
Energy Certificate (DEC) of B. DECs are generated at
the operational phase and based on metered energy
use: not a design stage tool  predictive DECs can be
generated at the design stage where required.

The Dutch Green Building Council (DGBC)  have
devel oped the O6Pari s
the targets should consider the use of the building.

1 Office 5 0 kWh/sgm/yr

1 Retail 80 kWh/sgm/yr

1 Education 65 kWh/sgm/yr

1 Care 90 kWh/sgm/yr

9 Industrial 50 kWh/sgm/yr

heating target  but

Proof o

Although not cover ing all building and not considered
for the UK, theses limits can nevertheless provide a useful
benchmark for developers and planners to meas  ure
against.

The performance gap  can be particularly acute for non -
residential buildings , especially at the planning stage.
Building fit -out can be speculative at this point with a

lack of controls over tenant requirements . Building
Regulation ( Part L) modelling is not intended  to model of
real -world energy use, exacerbating the issue. Using

these modelling tools to measure  EUI targets can be
inaccurate. 20

This combination of issues has led some policy makers to
look elsewhere for non -residential target s, either
reverting from energy metrics stepped improvements on
building regulations (see Case Study #2) or to other
performance accreditations schemes (example s
below) .

Design & Construction In Use

Regulated energy  Unregulated energy Total energy

Building Regs.(Part L)

NABERS UK (offices only)

Space heating & EUI targets

BREEAM Ene0l BREEAM innovation credits

Home Quality Mark

GLA 'Be Seen’ guidance

BSRIA Soft Landings

CIBSE TM54

Passivhaus

Display Energy Cetrificates

innov. credits

Performance gap

Modelling and energy performance targets
Framework of activities
Combination

CO.wi v o

Figure 4 'IJDesign stage energy deman  ds: accreditation schemes

Where policy approaches do diverge, this should not
undermine the importance of both meeting building
regulations and reporting space heatingand EUIl as a
common metric across local authorities , for the reasons
discussed previously. Whist asking developers to meet all
standards in Table 5 is to onerous, there is a large

amount of repe tition in the underlying energy modelling.
An example of how approaches can be combined to
protect the performance gap is given in section 13.

A one size fits all cost assessments of non -residential
buildings is not possible , however evidence is available
from many individually assessed buildings.  As part of the
FBSImpact Assessment, UK Government  has considered
two options for its Part L 2021 upd ate , the preferred of
which (Option 2 ) deliver san average 27% improvement
over Part L 2013 levels21, As with residential buildings,
these costs are now considered a new baseline d many
developers are already meeting these levels 22 which will
become mandator vy inthe shortterm .

Figure 5 Part L 2021 Option 2 - cost uplift over Part L 2013

Cost inc. | %increase
(E/m 2)
Office : deep plan, AC 24 0.68%
Office : shallow plan, nat . vent. 29 1.14%
Hotel 40 1.32%
Hospital 23 0.51%
School (incl . sports) 36 1.20%
Retail Warehouse 75 4.15%
Distribution Warehouse 51 2.82%

Recent w ork by WSP?° has assessed the cost uplift f rom
this baseline to net zero for two buildings. These were:

dOffice building: 3 -storey, mech . ventilated and cooled
dSchool: 2 -storey, naturally ventilated wit  h no cooling

In this study, offsite offsetting was permitted at a cost of
£95/1CO ». Alongside Part L 2021 (Option 2) fabric
standards , more stringent fabric standards were also
tested . A summary of this analysis is given below,
however it cannot be consid ered equivalent to
achieving net -zero operational energy as it did offset
unregulated emissions, nor did it target a minimum
energy use requirement .

Figure 6 Cost uplifts - towards net zero

Baseline
PL 2021 Higher
standards
Office EUI(kWh) 82 78
Cost uplift 0.9% 1.5%
School EUI(kWh) 57 55
Cost uplift 1.2% 2.8%

Beyond BREEAM, further d etails of these schemes
covered in Figure 4 are not discussed in this report .

Guidance on modelling real world performance at the
design stage is being published with increased

frequency and a lignment with external guidance can

be a u seful tool where core policy remain  slimited ini ts
ability to keep up with changes  in the market.

Examples and links to relevant guidance at the time
of writing include :

A CIBSE TM54(operational energy design)

A CIBSE TM5ZXoverheating design g  uidance)

A BREEAMGN32 (prediction & post occupancy )
A BSRIA Soft Landings (implementation framework)

A NABERS UKbest practice for offices)



https://www.dgbc.nl/publicaties/de-berekening-achter-paris-proof-9
https://www.cibse.org/Knowledge/knowledge-items/detail?id=a0q20000008I7f7AAC
https://www.cibse.org/knowledge/knowledge-items/detail?id=a0q20000008I7f5AAC
https://www.breeam.com/wp-content/uploads/sites/3/2018/04/GN32_BREEAM_UKNC_2018_Energy_prediction_and_post_occupancy_assessment_v0.0.pdf
https://www.bsria.com/uk/consultancy/project-improvement/soft-landings/
https://www.bregroup.com/nabers-uk/

8. BREEAM

BREEAM is only one of many third -party accreditation
schemes for non-residential buildings , however it isthe
most ubiquitous in the UK and referred to in the local
plans of 193 authorities . Managed by the BRE, itis a
credit -based framework across a range of sustainability
criteria with a mix of mandatory and tradable credits

In itself BREEAMdoes not mandate net-zero energy or
carbon , however this can be still be demonstrated and
checked through a mix of compulsory and innovation
credits. BREEAM also has credits relating to construction
materials and embodied carbon.

BREEAM O6Excel | ecommonlylavel ofh e
performance referred to, both in policy and corporate
strategies. Typical energy reduction of meeting this level
of performance is approximately aligned to a 25%
reduction over current Building Regulations 23, and like
building reg ulations, does not consider unregulated
energy as a minimum requirement . Beyond BREEAM
Excellent, BREEAM Outstanding is the next highest level
of accreditation.

Tackling the the performance gap
BREEAMS calculation methods do rectify so me
performance gap issues that can arise as a
consequence of trying to legislate non -residential
operational energy without influence beyond planning
controls .

The BREmaintain an oversight and audit role beyond
planning, and provide periodic updates (e. g.

). The trading
of credits also means that
might make an EUI target level unobtainable, e  fforts
must be made elsewhere under the set guidance of
BRREAM(including for embodied energy) , rather than a
need for local authority enfor  cement officers to
evaluate the merits of technical viability in every non -
compliant case.

These principals also apply for the Home Quality Mark
and NABERS UK schemes which are also overseen by the
BRE.

mo s t

Costs of BREEAM

Indicative BREEAM costs relate to o verall performance ;
energy reduction alone cannot be isolated . Table 2
related to BREEAM 2014 standards, however a more
recent assessment found that the impact of current
BREEAM standards are similar 23.

Table 2 Increase in BREEAM capital co sts?4

Excelle nt Outstanding
School 0.7% 5.8%
Industrial 0.4% 4.8%
Retail 1.8% 10.1%
Office 0.8% 9.8%
Mixed Use 1.5% 4.8%

The requirement to have a dedicated and accredited
BREEAM assessor onboard throughout project
development is a strength of the scheme but will also
carry a cost . For minor developments, the  administrative
requirement of BREEAM may be considered unjustified.

Beyond mandatory credits: net -zero
BREEAM Excellent at least 3 points to be scored in
OEne016 credits which conger
Credits beyond this are not compulsory but often sought

as an easier route to overall compliance than picking up

more credits elsewhere. Whist there is nota n explicit net-

zero BREEAM standard, this would be met when

achiev ing three exemplary credits under Ene01 . Further
exemplary credits can be achieved through maximising
energy monitoring credits in  criteria Ene02.

Requiring Ene01 exemplary credits can be key to

w h e Qvercomingp perfqrganca gap résks that eapnotde  u s e

controlled through planning.

Up to three exemplary credits can be achieved

through reduction in unregulated energy (10%=1

credit, 50% = 2 credits, >100% = 3 credits) and a further
two from achieving both Ene 02 Energy Monitoring

credits and a commitment from the client/ building
occu pier to pay for a post occupancy assessment of
actual versus modelled energy data, then shared with
the BRE and occupant .

Table 3 Ene 01 BREEAMcredit s (mandatory

En_eO_l Cifsielis Excellent Outstanding Net
Criteria Zero
Energy 1
Performance 2

3 mandatory

4 mandatory

5

6

7 additional

8 additional >

9 =

©

Prediction of 1 2
operational 2 " =
energy 3 additional mandatory
consumption 4
Exemplary 1
(unregulated 2 additional additional
emissions) 3
Exemplary BB iional  addiional
(monitoring ) 5

Relation to EUI targets
To complete a BREEAM assessment it is necessary to
calculate space heating and energy use and so energy

I e &htl carbdn @afyetsochn werkn i Swelli iPparallel . It is not

recommended that BREEAM standards are used in lieu
of any EUI reporting requirements .

Policy consideration

To meet net zero emissions (including unregulated

energy) through BREEAM would require all credits in
Ene0l to be achieved. Thereis no known precedent for
this and so the viability of this would need to be

assessed, for a range of non -residential building designs.

Policy Considerations

B4 Where BREEAM is used as a policy tool of

9. District heating

Where the policies set out in this document are followed
it may not be necessary to implement a heating
hierarchy (i.e. a preferential order of heating
technologies). An agnostic approach leaves flexibility for
the market to develop the best solutions within set
parameters. LPAs may still wish to set a hierarchy if the
risk of unintended consequences is seen as too high.
Unintended consequences could include large
performance gaps between the rated and actual
performance of specific technologies or wider
environmental risks such as high embodied carbon
supply chains or ineffic ient types of heat pump. Such
guidance could be supplementary to main planning
considerations.

Heating hierarchies are also used to manage
competing priorities between supplying district heating
(a wider infrastructure priority) and reducing heat
demands. This document does not consider
infrastructure policy, however where district heating
networks (DHNSs) are promoted through policy, this
should not be at the detriment of energy efficiency.

Policy Considerations

C1 New development should meet min imise energy
efficiency and space heating requirements
regardless of DHN connection.

C2 Developments should make all reasonable
efforts to meet net zero onsite emissions prior to
connecting to a DHN.

C3 Where net zero EUI cannot be met onsite,
consider an exemption for DHN connections
where there is a clear and demonstrable net zero
transition plan to 2030.

operational energy, target mi ni mum O6Outstandi ngod

levels for Ene01 as well as post -occupancy
exemplar credits to reduc e performance gap s.


https://www.breeam.com/resources/new-construction/new-ene-01-alternative-methodology-for-new-construction-2018/
https://www.breeam.com/resources/new-construction/new-ene-01-alternative-methodology-for-new-construction-2018/

10. Whole Life Carbon

Whole Life Carbon ( WLC) emissions are those resulting
from the construction and use of a building over its

entire life, including its demolition and disposal. They
capture both operational and embodied carbon
emissions, i.e. those associated with raw material
extraction, manufac ture and transport of building
materials, construction , maintenance, repair
replacement s, dismantling, demolition and eventual
material disposal (see Case Study # 2). AWLC
assessment provides a true
carbon impact on the environment but is often not
undertaken in detail as the embodied carbon element
has not historically be en assessed in planning.

An increasing importance

Around 10% of UK emissions are thought to be
associated with the embodied carbon from new
construction 25, As operational emissions increasingly
reduce, embodied emissions will make up a greater
proportion of total carbon from the whole life of a
building. Work carried out for RICS 26 suggest s that
embo died carbon currently mak  es up 35-51% of a
bui | dtotal gefnissions, rising to 70% as operational
energy decarbonises.

Operational carbon
® Embodied carbon
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Building lifecycle

Figure 7Emi ssi on breakdown of ,eseprdduced di ngés

from LETI Embodied Carbon Primer2>

A true net zero building is operationally net zero, made
from 100% reused materials, and 100% of the materials
can be reused again at the end of its lif e (assuming that

construction, transport and disassembly are carried out

with renewable energy). In practice this isextremely
hard to achieve in the current UK market and so some
embodied emissions are unavoidable. Those remaining
should be reduced as far  as is possible through good
design and planning, with  account ing in place for those
emissions that are unavoidable.

Existing requirements
ture of a buildingds

National. There are currently no national Government
requirements for embodied carbon assessments.

Industry. Emb odied carbon is a key part of the RIBA 2030
Climate Challenge where there are targets for 2025 and
2030. LETI have also set design targets for 2020 and 2030
and have worked with the GLA who require a full
assessment of embodied carbon for referable

schemes 27. UKGBC have published targets for embodied
energy and are due to launch a Net Zero Whole Life
Carbon Roadmap for COP 26. LETI have produced a
helpful guide and reporting tool 22 for how these targets
align, based ona A ++ to G rating system.

Project Name Sports Mol King's Cross
Project Seclor Education
Assessment Date 31/12/2020
Assessment By (company) BAM
Location of Dota hitpa/ /it ly/IXAMD4

Uplfront Carbon
A Embodied Carbon

‘ A+201.8

Figure 8 Emondied carbon reportign example, Bennetts Associates 29

[L.ocal. A number of local authorities include embodied
carbon requirements in their local plans including

GLAZ30: 6é should calculate whole life-cycle carbon
emissions through a nationally recognised Whole Life -
Cycle Carbon Assessment and demonstrate actions
takentoreducelife -cycl e
GMCA3o0 Il ncl ude a carbon
how the design and layout of the dev elopment sought
to maximize reductions in whole life CO2 equivalent
carbon emissionsé.

In both cases the focus is on calculating WLCina
recognised way and then demonstrating how they will
be reduced. Data gathered will serve as the basis for
the introd uction of carbon reduction targets in due
course.

A number of Local Authorities are  considering the
introduction of embodied carbon benchmarking targets
in the near future , with B&NES currently consulting on a
minimum target of 900k gCO 2./m 2.18 As targets in policy
develop, the ongoing work by LETI and others on target
alignment will be critical in setting well understood and
measurable targets.

Cost implications

Sgnificant reductions in embodied carbon can be
achieved at no net additional cost 32, This can be
achieved through better design (including durability to
replacements) , better onsite management (to avoid
wastage), better choice of materials (with lower
embodied carbon) and though the removal of
unnecessary finishes.

A recent study by WSP for B&NES Council has suggested
that there would be no cost uplift to comply with the

RIBA 2020embodied carbon  targets (for the four
building typologies considered)  aside from the modelled
semi-detach house where a 3% cost uplift ~ was
estimated . For future standards (e.g. RIBA 2025/2030 and
LETI 2030) a cost uplift of 7 -15% was estimated

de pendant on the building typology.

car bonandmi s s
assessmeg

CASE STUDY # BS EN 15978: 2011 and the
RICSProfessional Statement (RICS PS)

The framework for calculating lifecycle carbon
emissions in the UK is set out in British Standard 15978,

underpinned by

standard.

RICSuidanceas a practical guide to the
technical details and calculation requirements of the

The framework sets out four stages in the life of a typical
project described as life  -cycle modules

For a true net zero assessment, each should be
assessed separately and integrated into the design
process from the outset.

In practice there is limited evince to mandate or
monitor all modules through the planning process.
Much work to date isfocuss ed on

modules Al -A5.

Product

Raw materials

Oupfront @

Transport

Manufacturing

Construction

Transport

Process

Use

Use

Maintenance

Repair

Replacement

End of life

Refurbishment

Deconstruction

Transport

Waste processing

Disposal

Benefits and loads beyond the system
boundary

Embodied carbon

Operational carbon



https://www.rics.org/globalassets/rics-website/media/news/whole-life-carbon-assessment-for-the--built-environment-november-2017.pdf

Although encouraging , it should be noted that  study did

not include all elements of an embodied carbon
assessment. It focussed on the Substructure (RICS 1),
Superstructure (RICS 2) and Finishes (RICS 3) as WSP

considered these to be the areas of highest carbon, the

most commonly considered at an early  design stage
and with datasets which the consultant had  available
for modelling. This work did not include services, external
works, fittings or stages B1 to B3 and B5to B7 (see Case
Study #3).

Any policy made in reference to the  WSPfindings
cannot test the viability of emissions beyond those
modelled. As cost evidence s limited in this sector it
does however provide a b asis for initial policy and a
mandate to request through planning more data on
other scopes toinform future policy .

Whilst the WSP report focus is on material properties
general design measures can have as big an impact
and this should be highlighted in any policy guidance.

There are many online resource savailable for general
deign principles for embodied carbon, such as the
| St r ukmboBiédscarbon: structural sensitiv ity study.

There are a number of tools for carrying out planning
assessments in line with BS EN 15978: 2011 and the
RICSProfessional Statement. The most popular of these
are hosted by , including collaborated
with, RICS, the GLA and the UKGBC to provide a number
of tools through varying levels of detail. ~ For more limited
assessments, UKGBCO ©ne Click LCA Planetary tool 32

covers modules Al -A5 of the RICs methodology  but can

be used as afreetoolto assess the impact of key
construction materials.

Reporting and targeting of construction emissions is also

coveredin BREEAMr equi r e me n tMaterialsidh d e r

credits. This includes the need for a lifecycle assessment,
designing for durability and resilience  and the
responsible sourcing of products. Although not directly
overlapped with the RICS methodology, but assessments
require similar input data.

Calculating embodied energy becomes easier as the
supply chain reacts to requirements from designers;
products eas ier to report on gain a competitive
advantage in the market. This is already commonplace
with BREEAM where companies such as Kingspan

with the credit requirements of the
scheme. Mitsubishi have also recently updated their
product data sheets to report on embodied carbon in
i ne with/cCdlBSEds . Where
new policy sets requirements for embodied carbon, it is
highly likely that the market will react to make reporting
easier 0 this also stresses the importance for aligned
methodologies across the industry.

Circular econy is a broader  topic that whole life carbon,
incuding the way that waste and water are used.

Circular Economy Statements including WLC
considerations may be appropriate as a requirement for
minor devel opments, where separate reportngon  a
range of sustainability criteria in not codiered

approriate.

Two policy options have been set out . These should be
considered in light of the  best available evidence at the
time of implementation , noting that the construction
industry is making rapid advances in embodied carbon
reporting.

1 Promote WLC design principles which encourage low
embodied carbon design. Articulate best practice
through supplementary planning guidance and an
embodied carbon checklist

1 Require a RICS compliant Whole Life Carbon

Assessment for major developments with results

published against LETI benchmark (see below).

1 Require use of and reporting against the
Click LCA Planetary tool for all other dev elopmen t

1 Provide a policy roadmap for all development to
include a RICs compliant assessment as well as

o

UKGBC One

introduction of targets in line with the RIBA 2030
Climate Challenge.

Risks associated with this approach:

9 Assessment c ost implication : WSPestimate licence
costs of software (that is RICSs compliant) to be £3,000
per year with 3 -4 weeks of time associated with
assessment.

1 Small development will not be compliant with the
RICS methodology and RIBA/LETI targets

1 No targets being in place will all  ow poor performance
with only the risk of public and council perception
driving good practice

This option usesthe WSP 6 c 0 st nevidehce t beb
an immediate kgCO 2e/m 2target f or large
development s. This would require benchmarking against
only partial implementation of the RICs methodology as

well as assessment and reporting on this basis.  This option

could be implemented  in parallel to option 1, however
they are not directly comparable.

Risksassociated with this approach:

1 Requesting part of a full RICS assessment risks
confusion in the future and misalignment amongst
LPAs

1 Reported figures cannot be compared to Error!
Reference source not found.  or other metrics as the
scope of emissions do not align  (although this could
be clarified in guidance)

9 Design decisions could be distorted by  only asking for
a partial assessment as those being assessed will be
focussed on in lieu of others e.g. building services.


https://www.oneclicklca.com/
https://www.kingspan.com/gb/en-gb/products/insulation-boards/insulation-technical-hub/breeam-en
https://www.kingspan.com/gb/en-gb/products/insulation-boards/insulation-technical-hub/breeam-en
https://www.cibse.org/knowledge/knowledge-items/detail?id=a0q3Y00000IPZOhQAP

80% of the buildings that will be in existence in 2050 are

already built. This includes 2.5 million homes and 181,000

non -residential buildings in the South West alone 3435,
Most of these are of poor energy efficiency standards :

with 59% of recored properties below an EP C b a n3l

Most are fitted with fossil fuel based or inefficient
electrical heating.

1% 4% 15%
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Homes in the South West with EPCs (mil.)

Figure 9 Homes in the South West by EPC rating 36

In the context of planning policy, opportunities to

improve existing buildings sitaround :

A requirements to meet increased standards for
extensions and conversions

A consequential improvements

The Future Building Standard consultation has set out
proposed changes to Part L1B and Part F to improve the
standards for existing buildings in line with the wider
interim updates to part L. While the fabric standards
proposed are tighter tha  n current requirements, they are
relatively modest for new and replacement thermal
elements and unchanged for renovating existing

thermal elements (other than a tightening for flat and
pitched roofs).

Many industry bodies 37 are already arguing that

Govern ment will need to take a more wholesale review
and tightening of these standards in line with the

timetable for the Future Homes Standard (i.e. by 2025)
given the scale of the challenge in the existing stock.
While it is recognised that building regulation s will only
be part of the solution for the existing stock, it has its part
to play and the some of the wider issues that impact on
new buildings (e.g. misleading metrics, embodied

carbon and the performance gap) are also relevant
here.

Arguments have bee n made that the proposed fabric

6 St@hdards should be higher as it is significantly more cost

effective to achieve during normal element

replacement than during separate energy retrofit. CIBSE,
for example, have
approach to the  existing stock and suggested that  0The

Part F requirement that ventil
than before the works is highly inadequate, as many
homes are not well wventilated.

zer o r aaa lprger -term plan should be

produc ed for the building, to reduce operational,

embodied, and financial expenditure now and in the

future. It is the approach promoted in PAS 2035, which
regulations should build on. 6

Consequential improvements is the term used to

describe additional energy efficiency improvements

that should be undertaken to the existing building when

it is extended or parted of the building is converted. This
means that not only does any new extension (or partial
conversion) need to be built to higher energy efficiency
and lower carbon standards, but as part of approval a
requirement is made to make bring the remainder of the
existing building up to improved standards as well. The
logic behind this app roach is that this helps to offset the
increase in carbon emissions associated with
extension/conversion as well as potential mitigating
potential increases in energy costs.

A proposal to make this a requirement was made in the
draft 2006 revision of Part L of the Building Regulations.
However, the Government at the time chose to limit the
provision to premises larger than 1,000m2 effectively
restricting it in practice to large commercial premises.
This is not the case in Wales, where the requirement was
retained (see case study box).

In their response to the Future Homes Standard
Government have
purposes of improving the energy efficiency of existing

homes, we do not intend to introduce new requirements

call ed for a

currently clarified

or regulations in to the Building Regulations through the

2021 Part L uplift beyond those that are set out in this

consultation and the Future Homes Standard

consultation, including extending where consequential

improvements may apply. Improving the energy

efficiency of the existing housing stock will be the

subject of other government
o6whol e buil dingd

An opportunity remains for consequential improvements

ta beiused as pahnt o of thel wide eangé of toolswooaddsesso

the significant challenges in the existing stock - astrong

caSerhas already heen made fowal light tdueh veisior af

this in Wales 38, with opportunities to go further as

residential retrofit policies evolve.

Whilst consequential improvements are an important

part of reducing demand through the planning portal, it
should be noted that it is considered beyond the reach
of local plan powers to do thi s by many. As noted
previously, recent net zero commitments make this a
grey and untested area.

t hat OFor t he

CASE STUDY # Welsh Building Regulations

In Wales th e provision for consequential improvements is
included within Building Regulations for all major works.
This requires additional energy efficiency improvements

to be undertaken when an existing building is extended
or part of the bui Iding is converted to provide fixed
heating in a previously unheated space, increasing the
conditioned volume.

Required measures are limited to cavity wall insulation,

loft insulation and hot water cylinder insulation to ensure
that any required improvem  ents are in proportion to the
scale and cost of the triggering work. The below extract
is taken from Approved Document L1B:

4.2.1 Where an existing dwelling is extended or

converted, as a result increasing the habitable area by

no more than 10m 2, if there is no loft insulation or it is less
than 200 mm thick, provide 250 mm of loft insulation or
increase it to 250 mm.

4.2.2 Where an existing dwelling is extended or
converted, as a result increasing the habitable area by
more than 10m 2, the following energy efficiency
improvements should be undertaken:

a. if the dwelling has uninsulated or partially insulated
cavity walls, fill wit h insulation where suitable (cavity
wall insulation may not be suitable for sites exposed to
driving rain); and b. if there is no loft insulation or it is less
than 200 mm thick, provide 250 mm insulation or
increase it to 250 mm; and

c. upgrade any hotw ater cylinder insulation as follows:
i. if the hot water cylinder is uninsulated, provide a 160
mm insulated jacket; or

ii. if the hot water cylinder has insulated jacket less than
100 mm thick, add a further insulated jacket to achieve

a total thickness of 160 mm; or

iii. if the hot water cylinder has factory  -fitted solid foam
insulation less than 25 mm thick, add an 80 mm

insulated jacket.

4.2.3 Where the consequential improvement to

increase the thickness of the loft insulation to 250 mm is
triggered by a loft conversion, the consequential
improvement is still necessary as there are likely to be
some areas of the loft floor remaining around the new
heated volume, for example near the eaves.




Various forms of offsetting have been used by local
author ities in the UK for over 10 years. These schemes
have provided a mechanism to enable buildings that
cannot technically achieve net zero carbon on site to

be deemed compliant with planning policy.

Despite this , many existing offset mechanisms are not fit

for purpose to achieve net zero carbon. The UKO3s t
capacity for offsetting is already required for hard to

treat sectors such as aviation and agriculture 39; new
development cannot add to this burden whilst

remaining compatible with climate emergency

declarations.

OAt their worst, carbon offset schemes can give us
false comfort that development is zero carbon, whilst
obscuring the more fundamental changes needed

in our development model and potentially obscuring
the extent of carbon saving from climate

emergency action plans  ¢#°

InLondon, t he c@&rhoAdifsetfund (administered

by the London Boroughs) has been successful in

spending £13.8m since 2016 , increasing as adoption
spreads. 4t Whilst this spend is significant it remains a small
percentage of total payments and the adoption curve

and delay ed expenditure must be weighed up against
the benefit of emissions that could be saved at the date
of constructi on.

Figure 10 GLA Carbon offset spend: 2016 -2020

For further detail on offsetting mechanisms and
spending funds responsibly, the UKGBC
is widely

recognised as a leading reference for inform ation.

As with operation al emissions, there are pros and cons of
choosing to a ccount either energy o rcarbon as a
metric to demonstrate net zero emissions.  Typical
arrangements of each are:

A fixed price in £tCO :is set based on the avoided cost
Q)ftgé’nlerating equivalent savings locally. This is usually set
as the cost of solar PV installations or local retrofit.
Pros:
- Arecognised metric by investors that can be
linked to universal carbon pricing
- Easily compared (a nd therefor e traded) between
non energy sectors e.g. peat restoration.
- Compatible with embodied energy offsetting

- Greater risk of sector le akage through trading

- Not directly comparable with EUI metrics

- Cannot account for changes in grid carbon

- Can backdate action ( CO: from tree p lanting
can take 20 years to materialise)

This mechanism aligns with the energy metrics discussed

in this report, whe re as a last resort a kWh shortfall can

be matched with an equal kWh of generation 6credit
offsite. There is no fixed cost associated with this

approach ;the emphasis is on the developer to

evidence additional investment in offsite generation at
the time of construction
Pros

- Easy to check and monitor at the planning stage,
directly match to onsite kWh reporting

- Agnostic to changes in UK grid decarbonisation

- No fixed cost associated, dependant on locality

- Lestrisk of carbon leakage, focus on zero kWh
balance

- Compatible with backstop kWh targets beyond
which viability cannot be negotiated

- Not aligned with historic LPA approaches or
unified carbon pricing

- Requires conversion to translate to £

- Lack of fixed cost makes alignment with
offset fund more complex

- Likely that low ha nging fruit will be taken from
other sectors

fCO2
an LPA

Where offsetting is permitted it is crucial that this is
limited to very specific circumstances; if backstop
conditions are not met it is likely that building will need
further retrofit within the next decade. Backstop
requirements should include all energy demand targets
setin policy and an embargo on onsite fossil fuels.

Offsetting all emissions from operation  and constriction is
widely accept as notyet  cost viable . From an

enforcement perspective  this is hindered by a lack of

agreed reporting and monitoring standards. As a stop

gap, n ew policy should focus on  reporting embodied

carbon emissions (see section 10) and setting minimum
standards. The t er m 6 net oualebe @ssociatédo u |
with developments that have addresse d this impact.

Retaining backstop measures ensures that offsetting is
restricted to small volumes of carbon. | tistherefore not
thought practical or timely to set up new carbon offset
funds for local authorities. This is echoed inre  cent
§eSearch undertaken in the WoE. 40

Recent studies also highlight the significant accounting
risks of permitting offsite  measures to offset onsite
responsib ilities, this allows hard but necessary measures
to be subsisted by low having frui t required to
decarbonise existing rather than new emissions.

A good practice offsetting policy should focus only on
emissions relating directly to the development . Thislimits
the risk of double counting , accounting loopholes,
delayed implantation and enforcement issues.A
suggested offsetting hierarchy is set out below : the
quantum of savings should be equal to the shortfall in
generation to me eta net zero energy balance. Where
offsetting measures are in tCO 2 rather than kWh,
guidance should set out appropriate conversion factors.

1. Maximised onsite generation
2. Onsite carbon capture and storage (e.g. direct
air capture)

3. Connection to a local distric  t heating network
(apportioned savings quantified)

4. Offset emissions directly linked to the project,
through its construction supply chains  (beyond
embodied carbon  policy requirement s).

This hierarchy does not permit offsetting outside of a
development and its supply chains as in the current
market there remains ample opportunity to reduce

scope 3 construction emissions. By 2050 (or earlier where
declared as part of Local Authority Climate

Emergencies) both operational and whole life carbon
must reduce to zero and so this approach to offsetting
policy w ould need to be kept under review.

The strictness of implementing offsetting policy should
diso consider the scale of the development , the
relevance o f alternative compliance pathways (see
section 13) and whether the development is being
taken forward on a greenfield (i.e. less constrained) site.


https://www.ukgbc.org/wp-content/uploads/2021/03/Renewable-Energy-Procurement-Carbon-Offsetting-Guidance-for-Net-Zero-Carbon-Buildings.pdf
https://www.ukgbc.org/wp-content/uploads/2021/03/Renewable-Energy-Procurement-Carbon-Offsetting-Guidance-for-Net-Zero-Carbon-Buildings.pdf



https://www.swenergyhub.org.uk/planning/
https://www.cibse.org/knowledge/digital-tools/the-energy-benchmarking-tool-(beta-version)
https://www.london.gov.uk/what-we-do/planning/implementing-london-plan/london-plan-guidance-and-spgs/be-seen-energy-monitoring-guidance
https://www.london.gov.uk/what-we-do/environment/energy/london-heat-map
https://www.london.gov.uk/what-we-do/environment/energy/london-heat-map
https://b80d7a04-1c28-45e2-b904-e0715cface93.filesusr.com/ugd/252d09_57c248dd468a42e2be71aafc62fadd0c.xlsx?dn=LETI%20Embodied%20Carbon%20Declaration%20V0.3.xl
https://b80d7a04-1c28-45e2-b904-e0715cface93.filesusr.com/ugd/252d09_57c248dd468a42e2be71aafc62fadd0c.xlsx?dn=LETI%20Embodied%20Carbon%20Declaration%20V0.3.xl



https://bit.ly/38RiJaT
https://bit.ly/3GMAZSz
https://bit.ly/3hvWQTr
https://bit.ly/3Ef0CKy
https://bit.ly/3q47sho
https://bit.ly/3hvWQTr
https://bit.ly/3hxiaI6
https://www.leti.london/
https://bit.ly/3ocabT5
https://bit.ly/3948FLZ
https://bit.ly/3hsRpV6
https://bit.ly/3w2drnX
https://bit.ly/3ntOCPm
https://bit.ly/3tDEXqx
https://www.london.gov.uk/sites/default/files/the_london_plan_2021.pdf#page=357
https://bit.ly/3C5Vuq0
https://bit.ly/3wjC6nV
https://bit.ly/3nwRQ4L
https://bit.ly/30ahYJ9
https://bit.ly/3EG7lg2
https://bit.ly/2ZJU4DU
https://bit.ly/3EDORN2
https://bit.ly/3Ejb43N
https://bit.ly/3zb1EmQ
https://bit.ly/3md6kpk

