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are seeking a means of aligning their targets with sectoral

In the face of a changing climate, a growing number of construction firms are adopting carbon reduction
targets on individual projects and across their portfolios. In the wake of the Paris Agreement, some firms
national and international mitigation commit-
ents. There are numerous ways by which such an alignment can be achieved, each requiring different
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‘The UK construction industry faces the daunting task of replacing and extending a significant propor-
tion of UK infiastructure, meeting a growing housing shortage and retrofitting millions
achieving greenhouse gas (GHG) emission reductions compatible with the UK's legally binding target of
an 80% reduction by 2050. This paper presents a detailed time series of embodied GHG emissions from

of homes whilst

the construction sector for 1997-2011

Keywords:

ments and progress in carbon mitigatio

analyses the unique challenges in aligning construction targets,

on improving operational build d

[T

BUILDING RESEARCH & INFORMATION 2015
O BRI bt bt o

Engineering

Engineetg Sustanabity
i dof o0 1680ers 1600020

Scenario analysis of embodied greenhouse

Paper
Receued 11030016 Aceptd 13052016

RESEARCH PAPER

gas emissions in UK construction

Giesekam, Barrett and Taylor

Publed win perision by the CE under the CC8Y ense.
mons rficensest3 O

o

Jannik Giesekam \iEng

Research Fellow in Energy, Materials and Climate Poliy, Sustainabilty

Research Insttute, School ofEarth and Environment,Uriversity o Leeds,
s, UK (corresponding author: | iesekam@leeds.ac uk)

John Barrett pho

Prfestorof nergyand Clrte Py, Sustanabity Reserch st

School of Eath and Envranment, Unnerstyof Lec0 Leeds,

publishing

Peter Taylor PhD

Professor of Sustainable Energy Systems, Centre fo Inegrated Energy
Research, Uniersiy of Leeds, eeds, UK. Eneray Research nstiute, School
of el and rocesEngineng, Unwersy ofLods Locds, Us
Sustainabilty Research Instiute, School of Earth and Environment,
UnvertyofLeed, Lees, U
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emissions estimates with project calculations. This provides a framework to consistently translate international,
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The construction industry, through its activities and supply chalns as well as the operation of the assets that it
creates, is a major contributor to global greenhouse gas emission: ied carbon dioxide emissions associated
with the construction of new assets constitute a growing share of whole it emssons across il project types and
make up nearly a quarter of all annual emissions from the UK built environment. Yet these embodied emissions are
still rarely assessed in practice, owing to the perceived difficulty and lack of supporting guidance for practitioners
conducting an assessment. This briefing paper retraces recent advances in the field of embodied carbon dioxide
hlights existing and forthcoming practical guidance that could support more widespread
assessment. The paper constitutes a where-to rather than a how-m, dueclmg assessors towards appropnate

em: and

gl me 'g gaps
identifies corresponding research priorities, recent additions to the body of guldance are generally sufficient to
support more widespread assessment. Now, the industry must demonstrate its commitment to tackling climate
change by using this guidance to drive deeper carbon dioxide reduction.

1. Introduction has established a substantial gap between the targets and reality.
Limiting any increase in global average temperature to ‘well  This gap will widen if construction activity continues to increase,
below 2°C", as outlined in the Paris Agreement (UNFCC, 2015),  carbon capture and storage technology remains financially
requires that all nations rapidly redug GHG)  unviable for material producers or the rate of electrical grid
emissions to achieve a balance between sources and sinks in  decarbonisation does not significantly accelerate (Giesekam et al.,
the second half of th 2016b). Embodied greenhouse gas emissions (‘embodied carbon’)
a critical role to play in climate change mitigation, being  emissions already make up as much as 90% of whole-life GHG
a significant emitter of GHGs both directly through its activities  emissions on some projects (Sturgis and Roberts, 2010), constitute
and supply chains and indirectly through operation of the assets  a growing share across all project types (Tbn-Mohammed ef .,
it creates (Giesekam et al., 2016a; Miller et al. 2013). In  2013) and are responsible for almost a quarter of annual built
addition to being one of the largest emitters, the built environment  environment emissions (see Figure 1). These embodied carbon
is also one of the largest potential stores of carbon dioxide,  emissions can be addressed through a wide range of mitigation

reenhouse gas (G

century. The construction industry has

Giesekam et al. (2014, 2015, 2016, 2017, 2018), Green Construction Board (2015
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Agenda

Few slides on
» Implications of the Paris Agreement
» Progress in carbon reduction — global picture & UK built environment

» Current targets for carbon reduction within UK industry

» Uptake of Science Based Targets

» Delivering effective and collective target alignment

Slide 3 of 18



Paris Agreement on climate change

Global agreement made in December 2015

» Came into force on 4" November 2016 (@)

M
@ United Nations FCCCicrroisiorev.

» Commits to “holding the increase in the global average (&) =
temperature to well below 2°C above pre-industrial |
levels and to pursue efforts to limit the temperature

Twenty-first session

N

Paris, 30 November to 11 December 2015

increase to 1.5°C above pre-industrial levels”

Adoption of a protocol, another legal instrument, or an
agreed outcome with legal force under the Convention
applicable to all Parties

» Goal of achieving “a balance between anthropogenic ADOPTION OF THE PARIS AGREEMENT
emissions by sources and removals by sinks of ]‘;j‘;jj:‘;jo‘n"f/j:jf”‘
greenhouse gases in the second half of this century” e T,

the Durban Platfor fEh ced Acts
Also recalling Articles 2, 3 and 4 of the Con

[ ] (] (] on,
I () e () n et Ze ro e m I S S I o n S Further recalling relevant decisions of the Conference of the Parties, including

decisions 1/CP.16, 2/CP.18, 1/CP.19 and 1/CP.20,

Welcoming the ado p of United Nations Gen l Assembly resolut;
A/RES/70/1, “Transforming ot ld h 2030 Age d for S nable Development”, in
g113 dh dp thAdd AbbA Agd fhld

» Recognises “common but differentiated responsibilities” =it SR
i.e. developed countries, such as EU28, should lead on Rt el T
carbon reduction and adopt more ambitious targets

n an effe and appropri: emalional
n of glol b l greenhouse gas cmissions
gl obal 1 will be q red in order
ph ing the need for urgency

ange is a common conct | ankind, Part
on to address climme change, respect, p d nsider h r E AT
e right to hea 11 the gh t dg us peoples, Foadue TRECLES
o

» Commits parties to global stock-take and ratcheting i
up of ambitions every 5 years

United Nations (2015) Adoption of the Paris Agreement Slide 4 of 18



Emissions scenarios to 2100

Current commitments likely to yield around 3°C increase

140+ '

Scenario group

—h
o
o

o)
o

land-use change (GtCO./yr)

Emissions from fossil fuels and

2.6 W/m2 (1.7-1.8°C)

/

I Nationally determifred contributions

0

net—negative global emissions -(ID
_25' T T T T T
1980 2000 2020 2040 2060 2080 2100

Global Carbon Project (2017) Carbon budget and trends 2017 - www.globalcarbonproject.org/carbonbudget
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UK carbon targets will be reviewed

Probably near end of 2018

» On Tuesday, Minister of State for Energy
and Clean Growth: “1am pleased to announce
that after the IPCC report later this year, we will
be seeking advice from the UK’s independent
advisers, the Committee on Climate Change, on
the implications of the Paris Agreement for the
UK’s long-term emissions reduction targets.”

» In 2016 the UK Government already
intimated that the net zero goal must enter UK law:
“The question is not whether but how we do it”

Claire Perry announcement on 16/04/18 at CHoG meeting Slide 6 of 18
2016 quote from Andrea Leadsom, Minister of State for Energy - Hansard HC Deb vol 607 col 725 (14 March 2016)



Long term UK goal is net zero emissions

Near the middle of this century

» In 2016 CCC acknowledged that UK targets will
need to be revised in future and that “the UK’s
current emissions targets are not aimed at limiting @*
global temperature to as low a level as in the
Agreement”.

» CCC advised that the UK must be net zero CO, by
2055-2075 for >66% chance of achieving 2°C or
before 2050 for 1.5°C

UK climate action following the Paris Agreement

(CC(2016) UK climate action following the Paris Agreement Slide 7 of 18



Implications for the built environment

Most assets under design now must operate in a net zero nation

2020 2030 2040 2050 2060 2070 2080 2090 2100
Asset design life ! 0 I
20yr . :
40yr : : .
60yr

Hinkley —
Point C i
HS2! —
! I
C{ossrai/ 21 _

! Net zero emissions
| Based on CCC‘UK climate action
I following the Paris Agreement’

|
1UK 80% reduction from 1990

12008 Climate Change Act

1UK 57% reduction from 1990

, >th Carbon Budget

|
1 50% reduction in built environment emissions
1 Construction 2025 & Construction Sector Deal

See Giesekam et al. (2018) Aligning carbon targets for construction with (inter)national climate change mitigation commitments  gjide 8 of 18
doi:10.1016/].enbuild.2018.07.023 for detailed discussion



Construction 2025, GCB Routemap and ICR

2013 reports set out required changes and target trajectory to 2050

» Set ambitious carbon reduction targets

» Provided baselines for ‘built environment’ and ‘infrastructure’ carbon emissions

- Carbon Emissions in the UK Built Environment %Treasury
Lower costs Faster de"very Achieving 80% Reduction by 2050
Ve 50%
33% 5
Lower Improvement .
Smissions in exports Infrastructure Carbon Review

reduction in greenhouse gas emissions
in the built environment

The global construction
market is forecast to grow

\\\\\\\\\\\\\\\\\\\\\
ooooooooooooooooooooooooooooooooooooo

~—— ARUP
HM Government (2013) Construction 2025; HM Treasury (2013) Infrastructure Carbon Review;
Green Construction Board (2013) Low Carbon Routemap for the UK Built Environment
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GCB Low Carbon Routemap progress
Progress updates from December 2015 & September 2017

» We are falling behind the target trajectory partly because of a failure to address

embodied carbon emissions

Total built environment emissions in 2014

250 MtCQO.e 184 MtCO,e
200 wbuilt environment emissions Non-domestic
R - Construction 2025
150 S o Operational carbon & Sector Deal
—= RS N from existing assets 2025 target
O 136 MtCO.e (74%) 113 MtCO.e
100 Green Construction Board Routemap Domestic
80% reduction scenario
LO/\ — Embodied carbon emissions Climate Change Act
2050 target
Infrastructure 45 /\/ItC-Oze
0 Embodied carbon
I I | | | in new assets Non-domestic
2005 2010 2015 2020 2025 45 MtCO.e (26%)
Domestic
Figures from Giesekam et al. (2018) Aligning carbon targets for construction with (inter)national climate change mitigation Slide 10 of 18

commitments doi:10.1016/J.enbuild.2018.01.023



Current company carbon targets

Mostly insufficient but many up for renewal

» Most firms setting modest short-term targets focussed on Scope 1 & 2

» Growing minority of firms also targeting Scope 3 reductions

Carbon reduction targets of selected UK housebuilders & ' . .
construction firms (representing total turnover of £88.4bn in 2016)  Carbon reduction targets of selected infrastructure clients

100%

ey,

©

% = o Baseline year

= Year by which targetis | |

8 60 = to be a)::hieved 9 k7] OnCarb

) ) <) pCarp )

-— S

‘5’ [ National/sector targets s CapCarb

3 Company targets g 40% WL Carb

; ! | Scope 1 &2 2

S 40 - Scope 1,2&3 S .

& j— === Reductions plus offset i P Baseline year

&) ! ‘
L] ——)

20 - Year by which |
| " the target needs to
' be achieved
g
| L

0
1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

2000 2010 2030 2040

Review conducted in July 2017

Figures from Giesekam et al. (2018) Aligning carbon targets for construction with (inter)national climate change mitigation

Slide 11 of 18
commitments doi:10.1016/].enbuild.2018.01.023 & UKGBC (2017) Delivering low carbon infrastructure iaetto



Science based targets \ SCENGE

BASED
Gaining momentum TARGETS

» 380 companies globally taking action through SBT initiative (103 with approved targets)
» >50 companies in construction, real estate and related industries

» 38 companies with headquarters in UK

» 17 involved in UK built environment

» Discussions emerging around collective science based targets for UK sectors
(e.g. rail), UK infrastructure or UK built environment as a whole

Numbers accurate as of 18/04/18 - according to http://sciencebasedtargets.org/companies-taking-action/ Slide 12 0of 18



Delivering low carbon infrastructure

Report assessing current use of carbon targets in infrastructure

GREEN

“UKGBC is recommending the
establishment of a whole life carbon ECauReic

n
N

target for the infrastructure industry Delivering Low Carbon
Infrastructure

based on climate science and from
which organisations can derive
commensurate targets. The monitoring
of such a target, and the reporting of
progress against it, will be crucial.”

OOOOOOOOOOOOOOO

ATKING 8- ceeou aaL @ SKANSKA nq,..gm..

UKGBC (2017) Delivering low carbon infrastructure Slide 13 of 18



Questions

For us all

» Do we need a collective target trajectory for the UK built environment?
» What is our vision for the built environment in a net zero carbon UK?

» Who will deliver the carbon sinks required in a net zero carbon UK?

» How can we ensure firms that are currently setting new targets are sufficiently
ambitious?

Slide 14 of 18



Target trajectories

Should align with the end goal & achieve interim targets

» Alignment with IEA 2DS (as per most built environment SBT to date) would miss
UK targets and result in an extra gigatonne of cumulative emissions by 2050

250 MtCOqe

[ [ [
Historic emissions

\
——
.‘W\ 4 Intermediate targets
200 e |EA 2DS

IEAB2DS 3
UK NET ZERO 2045
UK NET ZERO 2075

- \\\‘ GCB ROUTEMAP

\ N ~_
100 . \\\\
50 \ \\
N .
0

1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 2055 2060 2065 2070 2075

Figure from Giesekam et al. (2018) Aligning carbon targets for construction with (inter)national climate change mitigation Slide 15 of 18
commitments doi:10.1016/J.enbuild.2018.01.023



Reducing embodied/whole life carbon

Array of recent guidance documents but limited supporting policy

EEEY

, T CROWM
- G
Embodied and oL GREEN Bl W ESTATE

whole life carbon COUNCIL "

assessment (P rics : Embodied Carb ik i FEBRUARY 2015
: mbodied Carbon: - X &

for architects Developing a Client Brief !L&rbfjl' Ma”agE nent . .

in Infrastructure Tackling embodied

carbon in buildings

RICS professional standards and guidance, UK
Whole life carbon
assessment for the

built environment

1st edition, November, 2017

Derwent ondon | Brunel Buiing

March 2017

WoRK S9ONSRED B € arillion

RIBA H¥

Archiitectire.com rics.org/guidance

SAMPAIGN FOR A SUSTAINABLE BUILT ENVIRONMEN

CREATERLONDONALTHOSETY LﬂHD H

Information sheet for construction clients and designers

Cutting embodied carbon in
Industry Task Force Recommendations construction projects

Proposals for Standardised Measurement Method

a guide to understanding
the embodied impacts
of construction products

Embodied Carbon

ince will help you identify basic cost-effective actions to reduce the
carbon impact of the materials used in your construction projects.

construction ’l’
products 3ssociat

and
. - . Sovis
Recommendations for Zero Carbon Building Regulations A Buiding ) Embodied
e, e O, emisons sacted i supiing nstruction m i s How T Mas e red with ’ ,
. p
and Allowable Solutions el pe 23 much s 50% of 5 s oisiom | Yy e Constructio 5C°Pe 3( odied) uidance note on ot ge started measuring embordied cr project. lease note, thi
o
g carbon, you can A Background to BRE & UK Green Building Council
rom: building elements (e.g. lower- ‘speciication — typically, up. 1
= educions nmoterls s and vose; ettt ey Greenhouse Gas Accounting The UK Gren iding Councl
June 2014 = less reliance on energy-intensive manufacturing ond g s . . Resource efficiency and reducing embodied carbon s rapidly becoming a key area of focus for industry. For
EE—— o0 eomentl management e and Reportl ng Guidance many the topic is complex, diffcut to navigate and unclear i terms of where to sart with measurement and
" 3reputk i 3 Do for s s feporting
O e
from thec
10 e For lmost 20 yersthe Green Guide o Specfication has provided a means fordesigners to compare the
embodied carbon s o st thefallwing reqiremert n the o) embodied envionmental impacts, inclucing carbon, of bulding elements e.. floors, oofs, wall). The Green
Project spedt o s ’ Guide is also how embodied impacts are assessed in BREEAM schemes. In addition, BRE carries out EPD.
. {emvionmental prodct dedaratons) and esponsile sourding certfication for consruction products.Recenty
ety the [10] st sttt st efictie i o March 2013 BRE,along wih thre other partnrs aunched IMPACT - whole bulding e cyce assessment fo BV
emissions associated with the project (e.g. through 5. Design for reuse and. ‘Significant savings on
; e ica e | Vot oo
Supported by feaner _design, - designing out waste,  reusing vmstu/mhcnis/mm

mpac on embociedcarbon
¢ | ricod e Useful links and resources on embodied carbon measurement for a project

- quantty the svings. mace throvgh indvicual oy The information o the following pages has been prepared to provide youwith a simple ‘quick star” guide
ARUP AECOM ' oot changcs. o ront actone o oteomes g Setting out the funcamental teps mioved in measuring an reducing embocied carbon on 3 project By

\ECOM Fr— following these smple seps,you i have  good foundaton-evel understanding of how to messre
ARUP ATEIMS o o ety st

o sass e | by e
In response, the design team would focus on quantifying the scally, up.
savings associated with Just a few changes for specific project s mbhe firian Top tips before you get started:

. methods (and I the future, p Start early inthe design proce
- - P e G o e || SEELITEE | EERT Famiarse yoursel i bascs f e e asesment

’ o it oo fooont ot te whole preject - R A Etalsh the commisioning cents equremerts and devlop  gaal nd scope e, catbo onl o with

o Smpl esmate wih wthoR afferences. oo sy oy | s other indicators, cradle o gate or grave, complance with standarcs e.q. EN 1597, options to appraise,
¥ SKANSKA Pk g ek, SEEAw, 6D . s

T fllnig Table It e pes of acton s 61 [ s oot ore | ey s Decide i you have th required kil to undertake the assessment, or f you need  specialis consulant
sk cadr nd e sl Identify a toolthat willmprove the accuracy and efficncy of the assessment
v o et o T sl Myl erisrs e, kalysucsd | 25% b sl Engage allofthe design team members nto the process

1o bulings, athough he prncies ppy 1 mrasmuchre —

==y Turley % e T | TR i

e carson
oingcomponts whih ot 35 6.3 s o s o
Jong 5 0 ng ame) e oo 2

RIBA (2018); RICS (2017); UKGBC (2015, 2016, 2017); GCB & CLC (2016); Battle et al. (2014); WRAP (2014); GLA(2013); CPA (2012) Slide 16 of 18



New CIE-MAP briefing note

Summary of status quo and recommendations

CIE-

Centre for Industrial Energy, Materials and Products

Reducing carbon in construction: a whole life approach
The UK construction sector is failing to meet its carbon reduction targets and needs to explore additional mitigation options.
Addressing the growing carbon emissions associated with constructing new assets is essential in meeting this shortfall.

targets with
a broader range of mitigation options. However, many clients will not adopt such boundaries without additional regulation
or incentives. Targeted intervention from national and local government could drive innovation in design teams and supply
chains, improve sector productivity, reduce the costs of UK buildings and infrastructure, create employment opportunities

and boost export markets.

Recommendations for Government, local authorities and business
1. Require a whole life carbon assessment on all publicly funded building projects and implement whole life carbon

2 Product Det PP

and encourage competition.

N

emissions associated with developing new facilities.
Establish a well resourced to tak

Establish a public league table of carbon reduction commitments from construction firms to improve transparency

Extend greenhouse gas emission reporting requirements for quoted companies to include the scope 3 embodied

Their initial tasks should include: developing and maintaining a common sectoral carbon reduction trajectory from

hip of th tors d:

dat.

Challenges facing UK construction

key challenges facing the construction sector: congestion,
cpacty and carbon’. By 2050 there are expected to be an
in the UK ant

actor st deer the housing and infrastructure that
will underpin future prosperity. Domestically that requires
dramatically increasing housebuilding,  retrofitting  one

existing home every minute, and delivering an infrastructure
pipeline worth in excess of £600bn. Internationally, UK firms
are expected to capture an increasing share of the global
market for sustainable construction and be at the forefront

emissions from the built environment’. Al of this must be
achieved by a highly fragmented sector with low financial
margins and declining labour availability’. None of these
targets will be met under business as usual conditions*’.
Therefore the construction sector must undergo a radical
transformation over the next decade.

The Government has already set out some measures to
transform infrastructure performance’, and modernise the
industry through the Construction Sector Deal as part of
the Industrial Strategy’. This transformation must focus
on reducing carbon whilst improving sector productivity
through the adoption of more resource efficient designs,
novel materials znd delivery models. The successful

of

of delivering the Government's Clean Growth ambitions®.
205 y

|s industry will be critical to achieving

i
and imports of construction products, and halve carbon

the arget of doubling resource productivity
over the next 25 years' and meeting carbon targets.

Sector progress in cutting carbon

In 2013 the Green Construction Board (GCB) set out a
Routemap to deliver an 80% reduction in built environment
emissions by 2050°. Unfortunately the sector has already
fallen behind the target trajectory (Fig 1),

Built environment emissions are typically split  Into
operational and embodied emissions. Embodied emissions.
are those associated with producing building products,
constructing and maintaining an asset and completing
end of life disposal. Operational emissions are primarily
those associated with the space heating and lighting of
buildings and the operation of infrastructure assets. By 2014
the industry had achieved a 32% reduction in operational
emissions compared with 1990 but only a 6% reduction
in embodied emissions. Since the end of the recession

Figure 1: Progress against the Green Construction
Board's Low Carbon Routemap
250 MICOe.

P00 wbm environment emissions

0o Routemap 80% reduction scenario

S0~ Embodied carbon emissions

0

embodied emissions have

Delivering sector carbon targets
Del

2008 2010 2015 2020 2025

by 2050 will require reductions in both operational and
embodied carbon emissions (Fig2). CIEMAP  scenario
analysis shows that anticipated reductions in the carbon
intensity of the electricity supply are unlikely to offset the
impacts of increasing construction activity’. Consequently,
sizeable reductions in embodied carbon intensity will need
to be achieved within supply chains and through design
anges. Given the current distribution of embodied
emissions (Fig?3), reductions across projects of alltypes wil
be required if industry targets are to be met". That means
the current focus on whole life carbon reduction must
extend beyond infrastructure projects to domestic and non-
domestic buldings.
In the longer term, the Paris Agreement implies achieving
2 net zero carbon UK by 2055-2075. That means that many
projects under design now will need to be compatible with
s,

and contractors must be ready to deliver net zero projects
within the next few years. Under any net zero scenario
minimising embodied emissions in the built environment

technologies, such as BECCS, to achieve the net zero goal.

Figure 3: Distribution of embodied carbon emissions in 2011

Figure 2: Built emissions and targets

2014 total
184MICOe

Constuction 2025
S

Operational carbon el
from existing assets 2025 target
136 MCOe (74%) TI3MICO2

Gimate hange it
2050 target

Infrastructure. I—TyVTCoRY

Embodied carbon
in new assets Non-domestic
48 MtCO.e (26%)

Dom:

Infrastructure

Materials extraction,

manufacturing and

Construction
actviies
s |

UK ‘ production
o | Transport
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“ Otherinputs

Origin of Intermediate
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Healthcare!

Miscellaneous and
ther non domestc

odied
emissions of UK Final
construction output product

Figure 4: Typical breakd:
Supermarket Office

FY

[l vaterials [l Construction [l Maintenance an repais

Aligning company targets

Despite the urgent need for carbon reduction, as of July
2017 less than half of the top 70 UK construction firms by
turnover had public carbon reduction targets. Those targets
that have been established are mostly short term (typically
out 1o 2020) and below the rates of reduction required by
the sector as a whole'”. In the past two years a few UK firms,
such as Landsec, Laing O'Rourke and Bennetts Associates,
have sought to align their targets with international climate
commitments through schemes such as the Science Based
Targets initative. This has led to a recent cross-industry
all for the development of a common sectoral carbon
reduction trajectory, consistent with the Paris Agreement,
from which commensurate company and project targets can
e derivct”.The development of such a tjectry presets
a number of challenges and, at minimum, will req
significant adaptation of the current Science Based Tavgel
methodologies'".

Maintaining a common trajectory
If such a common trajectory is to be developed then it must

wns of whole life carbon emissions by project type

Semi-detached house Warehouse

AR

Operational water and energy [Jll End of ife

the use of alterative low carbon materials, more efficient
structural design, or the increased use of recycled or re-used
components, taking a whole life perspective offers a broader

On

d

many

with reduced capital costs, as embodied emissions are often
a proxy for material and fuel use. The carbon savings from
reducing embodied emissions are also more immediate and
predictable than anticipated future savings in operational
emissions.

Supporting guidance & standards

There is a mounting body of guidance and standards
supporting whole life carbon assessment and mitigation'.
In November 2017 the Royal Institution of Chartered
Surveyors (RICS) launched a new Professional Statement's
that standardises whole life carbon assessment in the built
environment. This will be mandatory for RICS members
from May 2018 and provides a framework for consistent
assessment and reporting across the industry. Clients will
be able to request assessments to this standard, with a 2017

Unlikethe GC
Construction 2025 targets, a formal process for monitoring
progress against the trajectory should also be established in
advance. To ensure that this trajectory is maintained in the
long term, CIE-MAP recommends that a permanent, well

reduction agenda. This new body would also undertake
o central netionalcatabase of e cydle assssment dats and
Environmental Product Declarations, and developing a low
carbon building skill plan. This body should also establish a
public league table of carbon reduction commitments from
firms operating in the UK to encourage greater competition.

A new focus on whole life emissions

ouncil clearly
explaining how to develop an effective brief incorporating
embodied _emissions'®. Using these documents, clients
should feel comfortable commissioning and responding
to whole life carbon assessments. CIE-MAP recommends
that progressive clients go one step further and introduce
embodied or whole life carbon targets on their projects
at the earliest possible stage. This has already been done
successfully on many projects and is now a foutine feature
of sustainability briefs for commercial developers such as
British Land and Derwent London’

Barriers and benefits

In the past common barriers to more widespread whole
fife carbon assessment have included a lack of industry
skills, perceptions of high costs, and a shortage of product
carbon data and project benchmarks". These have been

ross:
and increasing share of the whole lie total (Fig4). In spite of
this many policy levers, such as the Building Regulations,
continue to focus solely on operational emissions. Focussing
on further incremental reductions in operational energy will

I gains. CIE-
carbon assessments to whole life emissions, which presents
a broader range of mitigation options”. Whether through

by a general lack of drivers for assessment,

ith
or the moral convictions of individual practitioners. Though
some of these barriers remain, there has been much progress
in recent years. For instance the stock of Environmental
Product Declarations is growing rapidly with over 6000 now
published and, with the RICS set to gather project data in a
granular standardised form®, accurate benchmarking ~of
projects will soon be possible. As lfe cycle costing becomes

more prevalent it is also becoming easier to make the

business case for a broader set of solutions.

More widespread assessment could yield a range of benefis.

For instance the introduction of whole life carbon targets

could increase competition between design teams to deliver

the lowest carbon solutions, and increased competion
hould

should seek to introduce whole life carbon targets where
project benchmarks can be established. The UK's mandatory
greenhouse gas emission reporting requirements for quoted

facilties.To prevent potential greenwashing, all construction
product ul

within the suppl shoul uppliers
Compete to provide lower arbon product, Al of thes low
carbon products and design skills will have significant export
potential as many other nations pursue deeper c
reduction. Indeed with incoming legislation such as the Buy
Clean California Act, it may soon be essential to have low
carbon credentials to export into certain markets.

Encouraging assessment

A number of actions could encourage more widespread
whole life assessment and carbon reduction. CIE-MAP
recommends that local authorities should require whole
life carbon assessments on all 'significant’ schemes as
part of the planning application process. The definition
of a significant scheme will vary between authoriies. For
instance the Greater London Authority may interpret this as
applying to planning applications for schemes referable to
the Mayor. Comparable requirements are already in place in
nations such as the Netherlands and cities such as Zurich".
CIE-MAP also recommends that all publicly funded projects

be required to produc
an Environmental Product Declaration to support any
quantifiable sustainability claims made in the marketing of
their products. Equivalent requirements are alreadly in place
in France and Belgium".

whole life carbon assessment. This in turn would support
the development of low carbon expertise, accelerate data
gathering and the growth of an industry with significant
export potential. With design teams targeting whole life
carbon reduction in countries such as Australia, Canada,
China, Norway, Sweden, France, Germany, the Netherlands
and even some projects in Qatar, there is growing global

Solutions. There is a clear opportunity for the UK to become
world leaders in this growing industry that will support
skilled jobs, develop the market for low carbon products and
achieve significant reductions in carbon emissions. However,
this will only be possible if swift action is taken to stimulate
more widespread assessment.
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» Research started by CIE-MAP will continue under the recently launched £19m
K Centre for Research in Energy Demand (UK CRED

» Get in touch now if you would like to be involved in, or shape, our research
programme for next 5 years (J.Giesekam@leeds.ac.uk
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Summary

In short

» The Paris Agreement means UK carbon targets must be strengthened

» The new goal will be net zero emissions near mid century

» The UK built environment is decarbonising at a slower rate than is required
» Current company targets are insufficient to deliver sector and national goals
» There is growing momentum around Science Based Targets

» Do we need a collective industry Routemap/trajectory/targets?
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