«ch Councils UK
G

Centre for Industrial Energy, Materials and Products °r a Low Carbon Future

UK carbon emissions in design,
construction and operation

Dr Jannik Giesekam

@jannikgiesekam

Research Fellow in Energy, Materials and Climate Policy
University of Leeds

Ecobuild These slides are available from www.jannikgiesekam.co.uk/research 07/03/17



Agenda

This talk will cover

» Update on global carbon emissions

» The new carbon context post Paris

» UK carbon emissions in design, construction and operation of built assets
» Industry progress in carbon reduction

» Current and upcoming guidance on carbon reduction

» The global opportunity for carbon mitigation in construction
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CIEMAP CIE-MAP

O u r m i S S i O n a n d a p p roa C h Centre for Industrial Energy, Materials and Products

» 1 of 6 RCUK funded interdisciplinary centres focussing on end use energy demand in the UK

» Working closely with government and industry, CIEMAP conducts research to identify all the opportunities
along the product supply chain that ultimately deliver a reduction in industrial energy use
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CIEMAP (2016) A whole system analysis of how industrial energy and material demand reduction can contribute to a low carbon future for the UK. Report available from ciemap.ac.uk Slide 3 of 34



A century of growth

In population, energy and material consumption
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Historic data and future projections from UN (2016), Smil (2010), Krausmann et al. (2009), SERI (2012), EIA (2016) Slide 4 of 34



Material footprint of UK consumption

Over 1 billion tonnes of materials per year, mostly imported
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Owen, Giesekam and Barrett (2016) Resource efficiency metrics - initial findings. Report to DEFRA.
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The global technosphere

~30 trillion tonnes of stuff we've created
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Photo of Tokyo courtesy of CTG/SF: https://www.flickr.com/photos/27966213@N08/13987969379/ Slide 6 of 34
Estimate from Zalasiewicz et al. (2016) Scale and Diversity of the Physical Technosphere : A Geological Perspective.



Consequences for the climate
Current CO, CH, & N,O concentrations unprecedented in >800,000 years
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Global Carbon Project (2016) Carbon budget and trends 2016 - www.globalcarbonproject.org/carbonbudget
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Global emissions trend

2016 total similar to 2014

Dlata: CDIAC/CIiCP/BP/USGIS
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Paris Agreement on climate change

Global agreement in December 2015
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» 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 increase to 1.5°C above pre-industrial levels”

Original: English

Conference of the Parties
Twenty-first session
Paris, 30 November to 11 December 2015

» Goal of achieving “a balance between anthropogenic emissions by

Durban Platform for Enhanced Action (decision 1/CP.17)
Adoption of a protocol, another legal instrument, or an

sources and removals by sinks of greenhouse gases in the second half of
this century”i.e. net zero emissions R

Proposal by the President

» Commits parties to global stock-take and ratcheting up of ambitions

The Conference of the Parties,

Recalling decision 1/CP.17 on the establishment of the Ad Hoc Working Group on

eve ry 5 ye a rS the Durban Platform for Enhanced Action,

Also recalling Articles 2, 3 and 4 of the Convention,

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 adoption of United Nations General Assembly resolution
A/RES/70/1, “Transforming our world: the 2030 Agenda for Sustainable Development”, in
particular its goal 13, and the adoption of the Addis Ababa Action Agenda of the third
International Conference on Financing for Development and the adoption of the Sendai
Framework for Disaster Risk Reduction,

Recognizing that climate change represents an urgent and potentially irreversible
threat to human societies and the planet and thus requires the widest possible cooperation
by all countries, and their participation in an effective and appropriate international
response, with a view to accelerating the reduction of global greenhouse gas emissions,

Also recognizing that deep reductions in global emissions will be required in order
to achieve the ultimate objective of the Convention and emphasizing the need for urgency
in addressing climate change,

Acknowledging that climate change is a common concern of humankind, Parties
should, when taking action to address climate change, respect, promote and consider thei;
respective obligations on human rights, the right to health, the rights of indigenous peoples.

GE.13-21532(F) Please recycle@
0 O

United Nations (2015) Adoption of the Paris Agreement Slide 9 of 34



Emissions scenarios to 2100

Current commitments likely to yield around 3°C increase

Data: CDIAQ/GCP/IPCC/FUSS et al 2014
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Global impacts of climate change

Will be “severe, pervasive and irreversible”

e

Quote from IPCC 2014 Synthesis Report. Image from Tuvalu courtesy of Climate Visuals. Slide 11 of 34



Climate impacts in the UK

Over 20 areas identified where greater action is needed

UK | Climate
Committee on 2017 | Change
Risk
Assessment

Figure SR.1: Top six areas of inter-related climate change risks for the United Kingdom

Flooding and coastal change risks to communities, businesses

and infrastructure (Ch3, Ch4 Ch5, Ch6) UK Climate Change
. . " . Risk Assessment 2017
Risks to health, well-being and productivity from high temperatures Synthesis report: priorities for the nextfi e years
(ChSICh6) v 9000000V
k of shortages in the public water supply, and for agriculture, 1oL = & | |

ACTION

ener eneration and industry (Ch3, Ch4, Ch5, Ché)
=7 9 4 NEEDED

ks to natural capital, including terrestrial, coastal, marine and
freshwater ecosystems, soils and biodiversity (Ch3)

sks to domestic and international food production and trade
(Ch3, Ché6, Ch?7)

d emerging pests and diseases, and invasive non-native species, || RESEARCH
affecting people, plants and animals (Ch3, Ch5, Ch7) PRIORITY

NOW ----> RISK MAGNITUDE ----» FUTURE = tow meowm [JETTN

Source: ASC synthesis of the main areas of risk and opportunity within the chapters of the Evidence Report.

Notes: Future magnitude is based on a combination of climate change and other drivers of risk (e.g. demographic change), taking account of how current adaptation
policies and plans across the UK are likely to reduce risks.

(CC(2017) UK Climate Change Risk Assessment 2017. Synthesis Report. Slide 12 of 34



Global energy & process emissions

The built environment is responsible for a significant portion directly and indirectly

Buildings

o Industroy Other Ctoo
3% 45% . v
Energy/ Industrial 25%
Drocess carbon
emissions emissions
28 GtCO, 10 GtCO,
Other Cement
7% 19%
Transport Aluminium Paper
27% 3%  Plastic 4%
4%

Allwood & Cullen (2012) Sustainable materials with both eyes open Slide 13 of 34



Current UK targets

Series of legally binding 5 year carbon budgets

1000 MtCO,e All targets are relative to baseline of territorial emissions in 1990
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New UK goal is net zero emissions

Near the middle of this century

» CCC advise Paris Agreement goals means UK must be net zero CO, by
2055-2075 for >66% chance of achieving 2°C or before 2050 for 1.5°C

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

Committee on
Climate Change

UK climate action following the Paris Agreement

Committee on Climate Change
October 2016

Quote from Andrea Leadsom — Minister of State for Energy - Hansard HC Deb vol 607 col 725 (14/03/2016) Slide 15 of 34
(CC(2016) UK climate action following the Paris Agreement



Achieving net zero in the UK

Will be extremely difficult

» Requires maximum deployment of all
identified mitigation options

» Plus deployment of negative emissions
technologies (up to max ~100 MtCO _e/yr)

» Plus further offsetting elsewhere

» Remaining emissions in current CCC
scenarios are predominantly from
aviation, agriculture and industry (mainly
materials production i.e. construction
products)

Figure 3.1. Residual UK greenhouse gas emissions in 2050 under Max deployment across all sectors
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(CC(2016) UK climate action following the Paris Agreement
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The implications for construction

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

Asset design life 5th Carbon Budget CCA UK net zero CO,
GHG 57% <1990 80% <1990 >66% chance of 2°C
I
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Construction 2025, GCB Routemap and ICR

Reports set out required changes and target trajectory to 2050

» Set ambitious carbon reduction targets

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

e 5 Carbon Emissions in the UK Built Environment %\%ﬁeawy
Lower costs Faster delivery Achieving 80% Reduction by 2050
Cy Ocy
88 o 6 o
Lower Improvement :
emiSSions in exports Infrastructure Carbon Review

reduction in greenhouse gas emissions
in the built environment

d g pb tw t tal exports and
ts and

&= The global construction
market is forecast to grow
by over 70% by 2025.

Global Construction 2025;

Global Construction Perspectives and Oxford 5%  m e
Economics (July 2013)

ARUP
HM Government (2013) Construction 2025; HM Treasury (2013) Infrastructure Carbon Review; Green Construction Board (2013) Low Carbon Routemap for the UK Built Environment  Slide 18 of 34




Important considerations

Boundaries and objectives

» The goal is reducing whole life carbon on a whole economy basis across a growing stock of assets

» Whole life carbon is made up of Capital Carbon (CapCarb), Operational Carbon (OpCarb) and Use Carbon
(UseCarb) — though the precise definitions vary between reports

» Important to consider whether industry has control or influence over the carbon, when the emissions will
occur, and what the realistic scope for mitigation is

Baselines and methodologies

» Numerous means of dividing the data which results in different baselines

» Methodologies still under development and dependent upon coarse data

» More collaboration and sharing of data will be crucial in improving understanding of how carbon is
distributed along supply chains

» The distribution of whole life carbon varies widely between projects, the following slides are an industry
overview

Slide 19 of 34



The challenge

A snapshot of UK greenhouse gas emissions (MtCO.e)
0 200 400 600 800
UK territorial accounts (2012)

Energy Supply Transport Business  Residential Agriculture

Remaining emissions in CCC 2050 net zero scenario

UK’s carbon footprint (2012)

Manufactured goods & Home heating & Electricit Transport Agriculture
construction private car travel y services & food
Infrastructure Carbon Review (2010) includes only energy, transport, water, waste & telecoms assets
Cap Op (29%) Use (70%)

Energy I Energy Transport I

Transport Water Telecoms

Cap (22%)  Op (78%)

Domestic

Non-

domestic

i Construction 2025 target

1 2050 Routemap 80% reduction in built environment target

1000

Territorial basis 1T

Consumption basis |

Low Carbon Routemap for the Built Environment (2012) includes only Cap & OpCarb for domestic, non-domestic & infrastructure assets

» Immediate priorities are energy & transport but long term targets require reductions everywhere, including CapCarb

UK’s carbon footprint published by DEFRA (1997-2013) based on CIEMAP data, other sources as listed
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Operational Carbon & Use Carbon in infrastructure

The bulk of emissions are related to energy and transport

OpCarb emissions (MtCO.e)
0 30 60 90 120

Energy (125.2)

Waste (19.3)

Water (4.9)

Communications (0.9)

Transport (0.4)

UseCarb emissions (MtCO,e)
0 50 100 150

Energy (176.7)

Transport (156.1)

Water (19.2)

Communications (6.3)

Distribution (% of OpCarb emissions)
0 20 40 60 80 100

GasT&D
losses

Transport
related

Electricity - thermal losses

Direct releases

Home networks

Data
transport

Street lighting on public roads

Distribution (% of UseCarb emissions)
0 20 40 60 80 100

Electricity

nsumption i
Gas consumptio consumption

Road Aviation  Shipping

End-user devices

Based on figures from Infrastructure Carbon Review

Slide 21 of 34



Progress reducing carbon in the built environment

Last Routemap progress report produced in December 2015

» Progress to 2013 suggests we are not on trend to meet 2025 ambitions

» CapCarb has increased since 2013 Routemap report

» 2017 update will be produced soon

250 MtCO.e

Historic emissions

200 . *
= « °*=- Projected emissions
Green Construction Board Low Carbon A
Routemap for the Built Envirt_)nment S -
2015 Routemap Progress | Technical Report 1 50 ~ o
~
~
~
N
D -~
100 SN .,
Routemap 80% reduction scenario
950
0
2005 2010 2015 2020 2025
* Projected emissions based upon analysis by presenter using reported OpCarb (including provisional statistics for 2015) and projected CapCarb (using reported financial value of Slide 22 of 34

output and extrapolating historic emissions intensity trend)



The trend

Built environment emissions 1990-2013

» Slow reductions in operational carbon, recent increases in capital carbon

» Impossible to achieve industry targets without reductions in both capital and operational carbon

250 MtCO,e

200 Infrastructure
Capital carbon

Non-domestic
150

Construction 2025 target

100 Domestic

Operational carbon

50 2050 80% reduction target

Non-domestic

Domestic
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Green Construction Board (2015) Low Carbon Routemap for the UK Built Environment. Routemap Progress Technical Report Slide 23 of 34



Capital Carbon in the built environment

Estimated carbon footprint of UK construction supply chains

» Based on limited data
» Past approaches (e.g.ICR) have mostly relied Infrastructure
on financial proxies, disregarding the carbon |
] ] . Materla?ls
intensity of different asset types extraction, Domest
e R o
» Inclusion of more asset level data and sectoral i
projections will improve understanding Siiees
Retail
Education
Healthcare
EU I Construction
activities
China I
2 Other non-domestic
o Transport
8 Rest of
| World
Other inputs Embodied
emissions of UK
Origin of Intermediate construction Final
emissions inputs product
Based on 2011 data from Giesekam et al. (2014) Energy and Buildings 78 pp202-214 Slide 24 of 34



Capital Carbon is a growing share of whole life carbon
Particularly as operational emissions reduce

Capital

ca:)bon 2050
40% 45MtCO.e M Operational

carbon
60%

Capital
carbon
34%

Capital
carbon
22%

2025
113MtCO.e

Capital
Operational Domestic
carbon

66% Non-domestic

2012

Annual built environment emissions
202MtCOe

Operational

Domestic
Operational
carbon Non-domestic
78%

Infrastructure

Figures based on 80% reduction scenario reported in the 2013 Low Carbon Routemap for the Built Environment with data updated to the new baseline from the 2015 progress report. ~ Slide 25 of 34



Capital Carbon on most building projects

s already a substantial proportion of whole life carbon

Supermarket Office

End of End of
Maintenance, life Product Maintenance, life
repairs... repairs...

uction

Operational, Operational,
water & energy water & energy

Product

uction

Maintenance,
repairs...

Operational,
water & energy

End of
life

Semi-detached house

Product

Constr-
uction

Warehouse

Maintenance, End of

repairs... life

Opera-
tional,
water
&
energy

Constr-
uction

Figure 4: Relative impact of the consequent life cycle stages on the overall carbon footprint for different types
of buildings, calculated over 30 years (the energy results have been based on the Building Regulations)

RICS (2014) Methodology to calculate embodied carbon. Global Guidance Note
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Government Construction Strategy

For the current parliament

» The principal objectives include ambitions to:
“enable and drive whole-life approaches to cost and carbon reduction”
and to “develop data requirements and benchmarks for measurement of
whole-life cost and whole-life carbon (embodied and operational)”

» “Government contracts will encourage innovative sustainability solutions
on carbon reduction where value can be demonstrated”

» Ultimately forming “recommendations for a future approach”

8
Infrastructure
and Projects
Authority

Strategy 2016-20
March 2016

The Infrastructure and Projects Authority (2016) Government Construction Strategy 2016-2020
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Existing guidance on carbon reduction

Array of recent publications

PAS 2080:2016

Carbon Management
in Infrastructure

Constuction
EI E Leadership he Green Construction Board

bsi.

Embodied Carbon

Industry Task Force Recommendations
Proposals for Standardised Measurement Method
and

Recommendations for Zero Carbon Building Regulations
and Allowable Solutions

June 2014

Supported by

ARUP ATKINS |AEcoMm ©

oty
S %y

Sustainable Business

Partnership SKANSKA
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UK GREEN THE
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Tackling embodied
carbon in buildings

RICS Professional Guidance, Global
Methodology to calculate
embodied carbon

1stedition

rics.org/blackbook
CAMPAIGN FOR A SUSTAINABLE BUILT ENVIRONMENT

WHAT COLOUR
is YOUR BUILDING?

Energy Briefing Sheet:
Embodied Energy and Carbon

ICE's Energy Expert Panel has published a series of status reports concemed with
various forms of energy such as wind, hydro, nuclear and energy from waste.
Designed to be both informative and contemporary, the reports are updated regularly
to provide accurate information to a varied audience. The present report focuses on
‘embodied energy and carbon in construction.

Definition

“The dictionary of energy defines embodied energy as ‘the sum of the energy requirements.
associated, directly or indirecly, with the delivery of a good or service" (Cleveland & Morris,
2009). In practice however there are different ways of defining embodied energy depending
on the chosen boundaries of the study. The three most common options are: crade-to-gate,
cradle-to-site, and cradle-to-grave (Densley, Tingley & Davinson, 2011). The two following
defintions illustrate this more clearly:

Cradie-to-Site
A cradle-to-site study favours defining the embodied energy of individual buiding
components as the energy required to extract the raw materials, process them, assemble
mem into usable products and transport them to site. This definition is useful when looking

ale of buikding ts and relates more to the “good” in Cleveland
T neglects any maintenance or end of lfe costs. A cradie-fo-gate
model simply describes the energy required to produce the finished product without any
further considerations.

Cradle-to-Grave
A cradie-to-grave approach defines embodied energy as that “consumed” by a building
throughout ts life. This defintion is a far more useful one when looking at a building or
project holistically, though admittedly much more complex to estimate. The energy
consumption can be broken down further (Yohanis & Norton, 2002) into

is the energy req pr the buiding. Itincludes the
energy used for the abstraction, often referred to as primary energy, the processing and the
manufacture of the materials of the buiding as well as their transportation and assembly on
site,

Recurring embodied energy s the energy needed to refurbish and maintain the building over
its lfetime,

Demolition energy is the energy necessary to demolish and dispose of the building at the
end of ts lfe.

Institution of Civil Engineer

=~ Material change for
W rOli) abetter environment

Information sheet for construction clients and designers

Cutting embodied carbon in
construction projects

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

GREATERLONDONAUTHORITY

LON

SUSTAINABLE D&vELOthNK
COMMISSION

The Business Case for Managing and Reducing Embodied Carbon in Building Projects

Managing and reducing the embodied carbon impact of a project can be achieved by building less, bulldlng clever and building efficiently.
Effective leadership, innovation and procurement is essential to enable the and reduction of carbon.

s slding Rt = Embodied carbon is the emissions (CO,e) created from all the activities of 2010 2050 Green Consiruction
zero, the “embodied” CO, emissions associated with supplying H H the creation and demolition of a building. It is the total life cycle carbon Board (GCB) predicts
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ce note on hol started measuring emb arbon on a project. Please note, this
guide may be updated at the end of Embodied Carbon Week

Background to BRE & UK Green Building Council

The UK. Green g Counc et et o contsaly o peforanceatound sty

key area of focus fo indusiry. For
many e opc s compe it o nvigte and Uncar n oS of whete 10 sart wih measuement and
repor

For almost 20 years the Green Guide to Specifcation has provided a means for designers to compare the
embodied environmental impacts, including carbon, of buiding elements (e fioors, roofs, walls). The Green
Guide s also how embodied impacts are assessed in BREEAM schemes. I addition, BRE cartes out EPD.
environmental product declarations) and responsible sourcing certification for construction products. Recently
BRE, along with three other partners, launched IMPACT - whole building lfe cycle assessment for BIM.

Useful links and resources on embodied carbon measurement for a project

The information on the following pages has been prepared to provide you with a simple ‘quick start” guide;
setting out the fundamental steps involved in measuring and reducing embodied carbon on a project. By
following these smple steps, you wil have a good foundation-evel understanding of how to measure
embodied carbon on a project.

Top tips before you get started

Start early n the design process.
Familiarie yourseff with basics of ff cycle assessment

Establish the commissioning clien’s requirements and develop a goal and scope (e.g. carbon only or with
other indicators, cradle o gate or grave, compliance with standards e.g. EN 15978, options to appraise,
target setting, BREEAM, LEED etc. credits)

Decide f you have the required skil to undertake the assessment, or if you need a specialist consultant.
1dentify a ool that will mprove the accuracy and efficiency of the assessment

Engage all of the design team members nto the process.

and Reporting Guidance

a guide to understanding

environment’s
emissions versus 18%

= It is becoming widely recognised that the balance between operational in 20102

and ied carbon emissions needs to be considered to
understand the true carbon impact of new and refurbished buildings.
= Embodied carbon impacts are becoming increasingly significant?, as Embodied  Operation! Embodied - Operaton!
carbon carbon carbon carbon

operational emissions fall in response to building regulations and more
efficient operational processes and technologies, see Figure 1.

Studies suggest embodied carbon in domestic buildings may be
equivalent to 10 times annual operational energy use; and for Benefits of taking action

complex commercial buildings, the ratio can be as high as 30:1°. Reducing the embodied carbon impact of  building can realise a number
Industry stakeholders generally agree there is a high chance that the of benefits:

measurement, management and reduction of embodied carbon in = cost savings associated with a reduction in material use, increased use
construction projects could soon become a mandatory of secondary and recycled materials, and lower wastage rates;
requirement. a reputation for good environmental management;

Rising energy and material costs are the third most significant being “ahead of the curve’ with regards to future legislation;

threat to growth identified by CEOs in the engineering and construction being resilient to resource price rises and resource scarcity risks; and
sector®. being less reliant on energy-intensive manufacturing routes.

Buildings with low embodied carbon credentials can be more

desirable to blue chip clients and tenants alike.

March 2013
Figure 1: Changing significance of embodied carbon: 2010 and 20502,

UK GREEN
BUILDING
7 COUNCIL
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Summary report

Embodied Carbon Week -
Seeing the whole picture

Key findings from Embodied Carbon Week 2014

FOR A

USTAINABLE BUILT ENVIRONMENT ARUP

GCB & CLC (2016); RICS (2014); UKGBC (2015); WRAP (2014); GLA(2013); WRAP (2014); Battle et al. (2014); ICE (2011); Clark (2013); CPA (2012); UKGBC (2014)
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Upcoming guidance

Due out later this year

» UK-GBC’Embodied Carbon: Developing a Client Brief’ guidance
document and supporting information

» Outputs of Innovate UK Implementing Whole Life Carbon in
Buildings project including RICS Professional Statement intended
to ensure consistency in the assessment process

» Springer book on‘Embodied Carbon in Buildings’

» and many more...

» UK-GBC guidance will be launched at Ecobuild City Hall Session:

Embodied Carbon — developing a client brief, today at 16:30 - 17:45.

Full guidance available from UK-GBC website later todaly.

4\ UK GREEN
iii:: BUILDING
".'i COUNCIL

Embodied Carbon:

Developing a Client Brief

March 2017
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Progress in carbon assessment practice

Recent improvements but still much to be done

» Assessment now routine in some sectors but still non-existent in others
» Best practice yet to be effectively shared between infrastructure and buildings

» Increasing availability of product data (e.g. >3500 verified EPDs plus >4000 unverified EPD) but still high
dependency upon generic data

» Practical challenges to be overcome e.q. gathering accurate data on site and improving carbon literacy
» Benchmark data slowly emerging for some project types

» Project carbon intensity targets have been introduced by some clients but project targets are not yet
consistent with sectoral or national targets

» International precedents for using carbon criteria to assess tenders in public procurement; the introduction
of regulations requiring whole life carbon measurement and reporting; and regulation of environmental
claims from product manufacturers
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National Needs Assessment

Sets out significant challenges ahead
» Projected population of 75 million by 2050

» Need 300,000 new homes per year for foreseeable future

» Traffic growth of up to 50% in some regions

» High projected costs of flood risk management

» Total energy demand may increase from 900 to 1200 TWh/year

» Supporting ITRC analysis sets out carbon implications for a range of
scenarios

» Greater understanding of local considerations and interactions across
this system of systems is essential in determining carbon impacts

NATIONAL NEEDS
ASSESSMENT

A Vision for UK Infrastructure

Atkins, ICE & ITRC (2016) National Needs Assessment
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Required reductions in Capital Carbon
Anticipated embodied emissions of UK construction 2001-2030

» 27 scenarios using UK Buildings and Infrastructure Embodied Carbon model

» Including improvements in grid intensity from DECC (2014)

60 MtCO,e
Green Construction Board Routemap Targets
. . (against a 2010 baseline)
demand projections ) —
50 X% by 20xx
[ ——

40 = . .
‘ Required improvements from
———— 7 , J
N’\\ design, material manufacture

and on-site activities

30 21% by 2022
T 29% by 2027 —
34% by 2037 —
39% by 2050

20 CCS
<Y in 80% reduction

senano 32050 target
10

0

| | | | | | | | | |
2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

Giesekam et al. (In Press) Scenario analysis of embodied greenhouse gas emissions in UK construction. Proceedings of the ICE - Engineering Sustainability Slide 32 of 34



Vast international scope

Greenhouse gas emissions of construction sector supply chain by country

» Construction firms in these 14 countries alone influence 4.4 GtCO,e of supply chain emissions

100 MtCO,e 3,000 MtCO,e
2,500
80
—Canada
/ ? — Australia 2,000
60~ —Germany —China
Spain 1,500 —India
—Italy
— USA
40 —France
— UK 1,000 — Japan
— Brazil 7~
20 —_
e /\ Netherlands 500
—|reland /><
—— /\ —
0 0
1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Based upon CIEMAP MRIO analysis using WIOD data for 40 countries plus ‘rest of world’ Slide 33 of 34



Summary

Achieving net zero this century requires urgent action now
» The net zero emissions goal creates a new carbon context

» Earlier mitigation will be more cost effective and reduces dependence upon unproven negative emissions
technologies

» Faster progress is needed to get the construction industry back on a trajectory that is consistent with our
national targets

» New tools and guidance have supported improvements in practice but these changes have only permeated
certain sectors of the industry

» Collaboration is needed to improve our understanding of how carbon is distributed
» Scenario analyses show the likely impact of demographic trends and increasing significance of Capital Carbon

» The substantial global scope for mitigation in construction means there will be a market for low carbon skills,
products and expertise

» The UK is well positioned to tap into this market but needs to stay ahead of the competition. That means
driving best practice at home now.
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