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 » 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

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

 » Interdisciplinary team from the universities of Leeds, Bath, Cardiff and 
Nottingham Trent, plus contributions from the Green Alliance



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”

 » With goal of achieving “a balance between 
anthropogenic emissions by sources and removals by 
sinks of greenhouse gases in the second half of this 
century”

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

 » Signed by 180 parties, ratified by 26 so far 
(representing 39% of global emissions)
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Conference of the Parties 
Twenty-first session 
Paris, 30 November to 11 December 2015 

Agenda item 4(b) 
Durban Platform for Enhanced Action (decision 1/CP.17) 
Adoption of a protocol, another legal instrument, or an  
agreed outcome with legal force under the Convention  
applicable to all Parties 

  ADOPTION OF THE PARIS AGREEMENT 

Proposal by the President 

Draft decision -/CP.21 

The Conference of the Parties, 

Recalling decision 1/CP.17 on the establishment of the Ad Hoc Working Group on 
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 their 
respective obligations on human rights, the right to health, the rights of indigenous peoples, 

 
+ 

 
United Nations FCCC/CP/2015/L.9/Rev.1 

 
 

 
Distr.: Limited 
12 December 2015 
 
Original: English 

United Nations (2015) Adoption of the Paris Agreement



What might this look like?
One potential pathway

Slide 4 of 24Forster (2015) - more info at www.carbonbrief.org/piers-forster-1-5c-is-a-brave-new-world



Interim targets for the UK
Based on series of legally binding 5 year budgets
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Construction 2025
Targets 50% reduction in GHG emissions in the built environment
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 » Envisages a sustainable industry that “leads the world in low-carbon and green 
construction exports”

 exeCutIve SuMMAry | CONSTRUCTION 2025 5

Our vision  
for 2025

The BriTish-designed reichsTag 
uses reflecTed lighT To significanTly 
cuT energy consumpTion. 
for world-leading susTainaBle 
archiTecTure, choose The uK

The Reichstag, Berlin
Foster + Partners Architects

ukti.gov.uk/greatbritain
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•    PEOPLE  An industry that is known for its talented  
and diverse workforce

•    SMART An industry that is efficient and  
technologically advanced

•    SUSTAINABLE An industry that leads the world  
in low-carbon and green construction exports

•    GROWTH An industry that drives growth across  
the entire economy

•    LEADERSHIP An industry with clear leadership  
from a Construction Leadership Council

This vision will provide the basis for the industry  
to exploit its strengths in the global market.  

EXECUTIVE SUMMARY | CONSTRUCTION 2025

Working together, industry and Government have 
developed a clear and defined set of aspirations  
for UK construction.

The global construction  
market is forecast to grow  
by over 70% by 2025. 
 
Global Construction 2025; 
Global Construction Perspectives and Oxford  
Economics (July 2013)

Guangzhou Opera House, China
Zaha Hadid Architects

GuanGzhou opera house, winner of a ‘riBa 
international award’. with stunninG British 
architecture found throuGhout the world, 
look to the uk for your next project

ukti.gov.uk/greatbritain  
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reduction in the initial cost of construction 
and the whole life cost of built assets

Lower costs 

reduction in the trade gap between total exports and 
total imports for construction products and materials

Improvement  
in exports

reduction in the overall time, from inception to  
completion, for newbuild and refurbished assets

Faster delivery 

reduction in greenhouse gas emissions  
in the built environment 

Lower  
emissions

50% 50%

50%33%

The British-designed Reichstag uses reflected  
light to significantly cut energy consumption.

It begins with a clear vision of where UK construction will be in 2025:  

Image courtesy of UKTI

4 5

Construction 2025  

July 2013

Industrial Strategy: government and industry in partnership

HM Government (2013) Construction 2025



Low Carbon Routemap
Initial report set out target trajectory to 2050
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 » 2013 routemap showed substantial reductions in capital carbon required in 
addition to operational reductions
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Carbon Emissions in the UK Built Environment
Achieving 80% Reduction by 2050

Baseline 1990 Carbon Dioxide 
Emissions (MtCO2e)

Interventions and Assumptions 
for Emissions Reductions

2050 Carbon Dioxide Emissions 
(MtCO2e) 

Operational Non-Domestic includes heating, cooling, ventilation, hot water, and lighting and excludes  cooking, other appliances, and plug loads.

Operational Domestic includes heating, cooling, ventilation, hot water, and lighting and excludes  cooking, other appliances, and plug loads.

Operational infrastructure includes emissions from water/wastewater, outdoor lighting and construction and demolition (C&D) waste treatment, 
and excludes emissions from use of infrastructure by vehicles.

Capital carbon includes direct process emissions and indirect emissions from the manufacture and production of UK and imported construction
materials and products, emissions from the transport of materials, emissions associated with professional services in support of construction, 
and all C&D work on site.

Carbon emission sources coveredLegend

This infographic is based on the Green Construction Board’s Low Carbon Routemap for the Built 
Environment.  Development of the Routemap was managed by WRAP, working in collaboration 
with Arup and the Climate Centre. The carbon emission sources included in the analysis and their
values are based on the Routemap. For more information visit www.greenconstructionboard.org.
 
For each input, absolute values in 2050 are provided, unless followed by a       to denote a 
percentage increase between 2010 and 2050 or a       to denote a decrease.

Submetering
+Commissioning

Lighting
+Controls

Heat
Recovery

Voltage
Optimization

Glazing 
G-Values

Glazing
U-Values

Solids
U-Values

Low Carbon Routemap for the 
UK Built Environment
5 March, 2013

The Green Construction Board

Green Construction Board (2013) Low Carbon Routemap for the UK Built Environment



Life cycle emissions
Common definition
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Low Carbon Routemap
Progress report produced in December 2015
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 » Progress to 2013 suggests we are not on trend to meet 2025 ambitions

 » Capital carbon emissions have increased since original report

Green Construction Board Low Carbon 
Routemap for the Built Environment 

2015 Routemap Progress | Technical Report

15 December 2015

Historic emissions

Routemap 80% reduction scenario
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Green Construction Board (2015) Low Carbon Routemap for the UK Built Environment. Routemap Progress Technical Report



Embodied carbon in construction
Estimated carbon footprint of UK construction supply chain

Giesekam et al. (2014) Energy and Buildings 78 pp202-214 Slide 10 of 24

 » Embodied emissions in 2007 » Built environment emissions 1990-2013
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Required reductions
Anticipated embodied emissions of UK construction 2001-2030
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2050 target

21% by 2022

29% by 2027
34% by 2037

Required improvements 
from design, material 
manufacture and on-site 
activities 

CCS
39% by 2050

x% by 20xx

Routemap interim targets
(against a 2010 baseline)

Range of demand projections

60 MtCO2e

 » 27 scenarios using UK Buildings and Infrastructure Embodied Carbon model

 » Including improvements in grid intensity from DECC

Giesekam et al. (In Press) Scenario analysis of embodied greenhouse gas emissions in UK construction



Government Construction Strategy
For the current parliament

The Infrastructure and Projects Authority (2016) Government Construction Strategy 2016-2020 Slide 12 of 24

 » One of the principal objectives is to 
“enable and drive whole-life approaches to 
cost and carbon reduction”

 » Objective 3.6 is 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”

Reporting to HM Treasury
and Cabinet Office

Government Construction 
Strategy 2016-20

March 2016



Drivers of low carbon construction
Client demands
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 » 50+ organisations signed up to Infrastructure Carbon Review

 » 30+ organisations with commitments to measure or reduce embodied carbon 
in buildings

 » 10+ Local Authorities interested

Infrastructure Carbon Review

November 2013

HM Treasury (2013) Infrastructure Carbon Review
BSI (2016) PAS 2080: Carbon Management in Infrastructure



Guidance on embodied carbon
Array of recent publications
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Resource Efficient Construction 

Why take action 
Embodied carbon is the emissions (CO2e) created from all the activities of 
the creation and demolition of a building. It is the total life cycle carbon 
less the operational carbon impact1. It covers the emissions that arise from 
the energy and industrial processes used in the processing, manufacture 
and transportation of the materials, products and components required to 
construct, maintain and refurbish a building.  
 
 It is becoming widely recognised that the balance between operational 

and embodied carbon emissions needs to be considered to 
understand the true carbon impact of new and refurbished buildings.  

 Embodied carbon impacts are becoming increasingly significant2, as 
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 
complex commercial buildings, the ratio can be as high as 30:13.    

 Industry stakeholders generally agree there is a high chance that the 
measurement, management and reduction of embodied carbon in 
construction projects could soon become a mandatory 
requirement. 

 Rising energy and material costs are the third most significant 
threat to growth identified by CEOs in the engineering and construction 
sector4. 

 Buildings with low embodied carbon credentials can be more 
desirable to blue chip clients and tenants alike. 

The Business Case for Managing and Reducing Embodied Carbon in Building Projects 
Making zero carbon buildings a reality 

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

Figure 1: Changing significance of embodied carbon: 2010 and 20502. 

Benefits of taking action 
Reducing the embodied carbon impact of a building can realise a number 
of benefits:  
 cost savings associated with a reduction in material use, increased use 

of secondary and recycled materials, and lower wastage rates; 
 a reputation for good environmental management;  
 being ‘ahead of the curve’ with regards to future legislation; 
 being resilient to resource price rises and resource scarcity risks; and 
 being less reliant on energy-intensive manufacturing routes. 

Embodied 
carbon 

Operational 
carbon 

Embodied 
carbon 

Operational 
carbon 

Modelling by the 
Green Construction 
Board (GCB) predicts 
that in 2050 
embodied carbon will 
represent around 
32% of the built 
environment’s 
emissions versus 18% 
in 20102.   

 

 

 

  

 

Tackling embodied 
carbon in buildings 
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CAMPAIGN FOR A SUSTAINABLE BUILT ENVIRONMENT 
© 2014 UK Green Building Council Registered charity number 1135153 

 
 

 
1 Energy Briefing Sheet: 

Embodied Energy and Carbon 
Institution of Civil Engineers 

 

 

Energy Briefing Sheet:  
Embodied Energy and Carbon 

ICE’s Energy Expert Panel has published a series of status reports concerned 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 indirectly, 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: cradle-to-gate, 
cradle-to-site, and cradle-to-grave (Densley, Tingley & Davinson, 2011).  The two following 
definitions illustrate this more clearly: 

Cradle-to-Site 
A cradle-to-site study favours defining the embodied energy of individual building 
components as the energy required to extract the raw materials, process them, assemble 
them into usable products and transport them to site.  This definition is useful when looking 
at the comparative scale of building components and relates more to the “good” in Cleveland 
& Morris’s definition as it neglects any maintenance or end of life costs.  A cradle-to-gate 
model simply describes the energy required to produce the finished product without any 
further considerations.  

Cradle-to-Grave 
A cradle-to-grave approach defines embodied energy as that “consumed” by a building 
throughout its life.  This definition 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: 

Initial embodied energy is the energy required to initially produce the building.  It includes the 
energy used for the abstraction, often referred to as primary energy, the processing and the 
manufacture of the materials of the building as well as their transportation and assembly on 
site.   

Recurring embodied energy is the energy needed to refurbish and maintain the building over 
its lifetime.  

Demolition energy is the energy necessary to demolish and dispose of the building at the 
end of its life. 
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Embodied Carbon Industry Task Force Recommendations – June 2014_Final 1 

 

 

 

 

Embodied Carbon  
Industry Task Force Recommendations 
Proposals for Standardised Measurement Method  
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Recommendations for Zero Carbon Building Regulations 
and Allowable Solutions  
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Measuring Embodied Carbon on a Project

For this ‘How To’ Masterclass, the UK-GBC has partnered with BRE to provide you with a short 
guidance note on how to get started measuring embodied carbon 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 Building Council requires its members to continually improve performance around sustainability. 
Resource efficiency and reducing embodied carbon is rapidly becoming a key area of focus for industry. For 
many the topic is complex, difficult to navigate and unclear in terms of where to start with measurement and 
reporting. 

For almost 20 years the Green Guide to Specification has provided a means for designers to compare the 
embodied environmental impacts, including carbon, of building elements (e.g. floors, roofs, walls). The Green 
Guide is also how embodied impacts are assessed in BREEAM schemes. In addition, BRE carries out EPD 
(environmental product declarations) and responsible sourcing certification for construction products. Recently 
BRE, along with three other partners, launched IMPACT - whole building life 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 simple steps, you will have a good foundation-level understanding of how to measure 
embodied carbon on a project.

Top tips before you get started:

✓   Start early in the design process
✓   Familiarise yourself with basics of life cycle assessment
✓   Establish the commissioning client’s requirements and develop a goal and scope (e.g. carbon only or with 

other indicators, cradle to gate or grave, compliance with standards e.g. EN 15978, options to appraise, 
target setting, BREEAM, LEED etc. credits)

✓   Decide if you have the required skill to undertake the assessment, or if  you need a specialist consultant
✓   Identify a tool that will improve the accuracy and efficiency of the assessment
✓   Engage all of the design team members into the process

 
 
 
 
 
 
 
 
 
 

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. 
 

What is good practice? 
 
As Building Regulations reduce operational emissions towards 
zero, the “embodied” CO2 emissions associated with supplying 
materials can be as much as 50% of total emissions over a 
building‟s lifetime. 
 
If you reduce embodied carbon, you can benefit financially 
from: 

 reductions in materials use and waste; 
 less reliance on energy-intensive manufacturing 

routes; and 
 a reputation for good environmental management. 

 
From the client‟s perspective, a simple approach to cutting 
embodied carbon is to set the following requirement in the 
project specification and design team appointment: 
 

“identify the [5-10] most significant cost-effective 
opportunities to reduce the embodied carbon 
emissions associated with the project (e.g. through 
leaner design, designing out waste, reusing 
materials, and selecting materials with lower 
embodied carbon over the project life-cycle), 
quantify the savings made through individual 
design changes, and report actions and outcomes 
as part of a Carbon Efficiency Plan” 

 
In response, the design team would focus on quantifying the 
savings associated with just a few changes for specific project 
elements/components.  They can use existing assessment 
methods (and, in the future, methods compliant with the 
emerging European standard CEN TC350).  They do not need 
to calculate a carbon footprint for the whole project – they 
would simply estimate with-without differences. 
 
The following Table lists the types of action a design team 
should consider and the scale of savings achievable (which 
will vary from project to project).  The examples mainly refer 
to buildings, although the principles apply to infrastructure 
projects as well. 
 
 
 
 
 
 
 

 
Carbon saving action Range of carbon 

savings 

Using less materials  

1. More efficient building design 
(e.g. compact building form) 

Varies by building type – 
typically, up to 5% (of a 
building‟s total embodied 
carbon) 

2. Change the specification for 
building elements (e.g. lower-
weight roof design) 

Varies by element type and 
specification – typically, up 
to 20% for major structure 
and cladding elements is 
achievable – see also 6 
below 

3. Design for less waste on site 
(e.g. to cut wastage rates on the 
top 10 materials from baseline to 
good practice) 

Varies depending on 
materials specified and 
extent of off-site 
construction – typically up 
to 10% is achievable 

4. Design for off-site construction 
(e.g. to benefit from lower 
wastage and efficient fabrication) 

Varies depending on the 
extent of off-site 
construction – up to 10% 
typically achievable 

5. Design for reuse and 
deconstruction (e.g. increase 
reuse of materials from 
demolition and earthworks on the 
current site; design a building for 
deconstruction at the end of its 
life; design a building for easy 
reconfiguration during its life) 

Significant savings on 
whole-life basis.  Little 
impact on embodied carbon 
savings on „cradle to gate‟ 
basis (see footnote 2) 

Using alternative materials  

6. Select materials with lower 
carbon intensities (e.g. cement 
substitutes such as PFA or 
sustainably-sourced timber) 

Varies by building type and 
specification – typically, up 
to 20% is achievable 

7. Select reused or higher recycled 
content products and materials 
(e.g. reclaimed bricks, higher 
recycled content blocks, locally 
recycled aggregates) offering 
lower carbon intensities 

Varies by extent of reusable 
materials available – 
typically up to 10% is 
achievable for some 
elements 

8. Select materials with lower 
transport-related carbon 
emissions (e.g. locally-sourced 
aggregates) 

Varies by transport volumes 
and modes – typically up to 
2.5% is achievable, and 
more in infrastructure 
projects 

9. Select materials with high levels 
of durability and low through-life 
maintenance (e.g. facades and 
fixing components which last as 
long as the building frame) 

Significant savings on 
whole-life basis.  Little 
impact on embodied carbon 
savings on „cradle to gate‟ 
basis (see footnote 2) 

 

 

 

 

 

 

 

 

 

Construction Scope 3 (Embodied) 

Greenhouse Gas Accounting 
 and Reporting Guidance 

 

March 2013 
  

rics.org/standards

RICS QS & Construction Standards 

rics.org

 RICS HQ

Parliament Square 
London SW1P 3AD
United Kingdom

Worldwide media
enquiries:

e pressoffi ce@rics.org

Contact Centre: 

e contactrics@rics.org
t +44 (0)870 333 1600
f +44 (0)20 7334 3811

  Advancing standards in land, property and construction.

RICS is the world’s leading qualifi cation when it comes to 
professional standards in land, property and construction.

In a world where more and more people, governments, banks and 
commercial organisations demand greater certainty of professional 
standards and ethics, attaining RICS status is the recognised 
mark of property professionalism.

Over 100 000 property professionals working in the major established 
and emerging economies of the world have already recognised the 
importance of securing RICS status by becoming members.  

RICS is an independent professional body originally established 
in the UK by Royal Charter. Since 1868, RICS has been committed 
to setting and upholding the highest standards of excellence and 
integrity – providing impartial, authoritative advice on key issues 
affecting businesses and society. 

RICS is a regulator of both its individual members and fi rms enabling 
it to maintain the highest standards and providing the basis for 
unparalleled client confi dence in the sector.   

RICS has a worldwide network. For further information simply contact 
the relevant RICS offi ce or our Contact Centre.  

Asia
Room 2203
Hopewell Centre
183 Queen’s Road East
Wanchai
Hong Kong

t +852 2537 7117
f +852 2537 2756
ricsasia@rics.org

Americas
One Grand Central Place
60 East 42nd Street
Suite 2810
New York 10165 – 2811
USA

t +1 212 847 7400
f +1 212 847 7401
ricsamericas@rics.org

Oceania
Suite 2, Level 16
1 Castlereagh Street
Sydney, NSW 2000
Australia 

t +61 2 9216 2333
f +61 2 9232 5591
info@rics.org.au

Europe 
(excluding United 
Kingdom and Ireland)
Rue Ducale 67
1000 Brussels
Belgium

t +32 2 733 10 19
f +32 2 742 97 48
ricseurope@rics.org

Africa
PO Box 3400
Witkoppen 2068
South Africa

t +27 11 467 2857    
f +27 86 514 0655 
ricsafrica@rics.org

Middle East
Offi ce G14, Block 3
Knowledge Village
Dubai
United Arab Emirates

t +971 4 375 3074
f +971 4 427 2498
ricsmenea@rics.org

 India
48 & 49 Centrum Plaza 
Sector Road
Sector 53, Gurgaon – 122002
India

t +91 124 459 5400
f +91 124 459 5402
ricsindia@rics.org 

 United Kingdom
Parliament Square
London SW1P 3AD
United Kingdom

t +44 (0)870 333 1600
f +44 (0)207 334 3811
contactrics@rics.org

Ireland 
38 Merrion Square
Dublin 2
Ireland 

t +353 1 644 5500
f +353 1 661 1797
ricsireland@rics.org

RICS Professional Information, UK

1st edition, information paper

Methodology to calculate
embodied carbon of materials 

IP 32/2012

WRAP (2011, 2014); RICS (2012); Clark (2013); Battle (2014); ICE (2011); UKGBC (2015); GLA(2013)



Current assessment practice
Numerous concerns

Recent signs of progress
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 » Assessments often retrospective and fail to inform product selection

 » Different system boundaries (cradle-to-gate, cradle-to-site, cradle-to-practical 
completion, cradle-to-cradle etc.)

 » Limited availability of product LCI data

 » Little evidence to support assumed building life times

 » Challenges capturing data on site

 » Knowledge of embodied carbon varies widely across industry

 » Some areas of industry (e.g. water & sewerage) now making routine detailed 
assessments using component level databases

 » Increase in EPD production

 » Numerous ongoing projects to further standardise assessments     
e.g. Innovate UK  ‘Implementing Whole Life Carbon in Buildings’



Example commitments
To reduce embodied carbon in construction

Slide 16 of 24British Land (2015); Land Securities (2016); M&S (2016);  Anglian Water (2015)

 » M&S Plan A commitment

 » British Land target relative to concept design

 » Land Securities target

 » Anglian Water have already achieved substantial reductions since 2010

 » Prologis UK have had requirements to minimise and offset remaining embodied 
carbon since 2009

Minimum requirements for all projects over £5m (continued)
Retail Commercial Residential

Future Proofing

Materials and waste  → 100% of timber from FSC (Forest Stewardship Council) or PEFC (Programme for the Endorsement of Forest Certification) sources
 → Zero waste to landfill: divert 100% of demolition and strip-out waste from landfill and 100% of construction and fit-out waste from landfill
 → Achieve the local procurement target (see Local Economy, Employment and Training below)
 → Follow the Material Schedule 

>£50m: Achieve 15% reduction in embodied carbon in concrete, steel, rebar, aluminium and glass in construction, compared to the concept design

Water  → Improve peak stormwater run-off rate compared to the previous state of the site
 → No use of potable water for irrigation
 → Adopt rainwater harvesting unless commercially unviable

 → Use specified water fixtures (see Consistent Basics for Retail)  → Use water fixtures with the following maximum flow rates:
 → WC: dual-flush toilets with 6 litre / flush for full flush  
and 4 litre / flush for low flush

 → Taps: 7.5 litre / minute
 → Showers: 9 litre / minute
 → Urinals: 0.5 litre / flush

>£50m: Greywater recycling to meet minimum  
50% of flushing demand

Skills and Opportunity

Local economy, 
employment and training

 → Develop and operate a local procurement plan that takes into account any local authority framework
 → Develop and operate an education, employment and skills strategy which includes apprentices, local schools, learning and training. 3% of supplier tier 1 & 2 workforce to be apprentices.  
Shared apprenticeship models also to be considered

Certification  BREEAM Very Good  BREEAM Excellent

Sustainability Targets

INTRODUCTION OUR SUSTAINABILITY 
STRATEGY

OUR BRIEF 
IN ACTION

SUSTAINABILITY 
TARGETS

FULL BRIEF 
PROCESS

MATERIAL 
SCHEDULE

ENVIRONMENTAL 
MANAGEMENT SYSTEM

KEY ROLES AND 
RESPONSIBILITIES

CONTACT US
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Sustainability reports
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Sustainability contacts

Commitments
We have four commitments related to sustainable design. We are embedding these across the company at all levels,
ensuring they inform the decisions we make and that we are working to drive significant positive change in the places that
we develop and operate.

NEW DEVELOPMENTS EMBODIED CARBON BIODIVERSITY WELLBEING

Carry out embodied carbon analysis to inform the selection and procurement of building materials to reduce
environmental impacts and achieve at least a 15% reduction in embodied carbon

Embodied carbon is the emissions produced from the creation, operation and final demolition of a building. It includes the carbon emissions that
arise from the processing, manufacture and transportation of construction materials, but also the products and components required to maintain
and refurbish a building throughout its lifecycle.

We are working to ensure that the reduction of embodied carbon is embedded in our design development process across the company. We carry
out embodied carbon assessments to inform the selection and procurement of building materials to reduce environmental impacts, focusing on
products and materials that save costs and carbon. On projects such Westgate Oxford and our retail scheme at Selly Oak the embodied carbon
consultant is an integral member of the design team, working between architectural, structural and services disciplines to ensure all decisions take
account of carbon.

READ ABOUT OUR PERFORMANCE IN DETAIL

You are here: Home Sustainability Sustainable design Commitments

About us London Portfolio Retail Portfolio Sustainability Investors Media Careers Contact us

WebsitesDownload CentreGlossary

Search
Share price at 16:49 1,098.00p
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MARKS AND SPENCER GROUP PLC

NUMBER OF PLAN A SHOP FIT ITEMS

AIM  To ensure all new UK and ROI shop fi t items have at least one 
Plan A quality by 2020 (including increased recycled content, end 
of life M&S re-use, recyclability and embodied impacts).

PROGRESS  This year we assessed a range of new shop-fi t items 
against our best practice criteria for: lifecycle assessment, use 
of recycled material, responsible sourcing, volatile organic 
compounds (VOCs) and end-of-life resource use.

Based on the volume of new fl oors, walls and ceiling items, directly 
procured, 76% was assessed as having at least one Plan A quality. 

For other types of shop fi ttings evaluated using the EcoSmart 
Design System, out of 191 new items assessed, 176 (or 92%) had
at least one Plan A quality.

Access to this data will allow us to better understand the impacts 
of our shop fi t choices and can help us to improve the sustainability 
of new shop fi t items up to 2020.

OFF-SITE CONSTRUCTION

AIM  By 2016, we will trial off -site construction methodologies for 
stores and shop-fi t and make recommendations about its future 
use within M&S.

PROGRESS  Off -site construction involves the use of pre-
manufactured building parts, which are installed onsite. This year, 
off -site construction techniques were used for the internal walls 
and electrical and engineering services at our new M&S Foodhall 
at Meole Brace in Shrewsbury. As a result, the time spent on-site 
decreased from seven to fi ve weeks, with less waste produced and 
improved on-site working conditions.

We’ve included requests for off -site construction options in 
our tendering programme for future M&S Simply Food stores. 
Once we’ve received these proposals we’ll review the best way 
to proceed.

BUILDING INFORMATION MODELLING 
(BIM)

EMBODIED CARBON IN BUILDINGS

AIM  By 2016, we will evaluate the use of Building Modelling 
technology and make recommendations about how we can use
it in the future.

PROGRESS  BIM is a technology that enables us to design buildings 
in three dimensions and promotes an integrated way of working 
for the project team by providing a single source of technical 
information during construction and when the store is in use. 
During the year, we commissioned industry BIM specialist WDR & 
RT Taggart, to evaluate the benefi ts. Their report concluded that 
there are a wide range of potential benefi ts that M&S could achieve 
through its introduction.

These benefi ts are now being modelled and costed as part of a 
Simply Food store tender exercise. If favourable, this will enable 
further trials in 2016/17.

AIM  By 2020, we will reduce the embodied carbon in UK and ROI 
new store builds by addressing the carbon hotspots of walls, 
ceilings and fl oors where possible.

PROGRESS  Embodied carbon is the amount of carbon emitted 
when materials such as steel, concrete, tiles and plaster board are 
manufactured. Through our previous work we’ve concluded that 
the main embodied carbon hotspots we can infl uence are ceilings, 
walls and fl oors. 

We’ve appointed Sturgis Carbon Profi ling, a specialist consultancy, 
to identify ways in which we can measure and reduce the embodied 
carbon in our ceilings, walls and fl oors. We’re aiming for this work to 
be completed in 2016/17.

ENVIRONMENTAL
CONTINUED

PLAN A PERFORMANCE

SUSTAINABLE BUILDINGS CONTINUED

BENEFITS OF SUSTAINABLE STORES

AIM  By 2016, we will complete a study into the health, wellbeing 
and associated commercial benefi ts of sustainable retail buildings. 
We will then apply the lessons learnt to M&S existing and new 
buildings where possible.

PROGRESS  We took part in the World Green Building Council’s 
Better Places for People UK Retail Task Force, which published its 
Health and Wellbeing Productivity In Retail report in February 2016. 
The report suggests that retailers can improve the shopping 
experience for their customers and potentially increase their profi ts 
by providing greener, healthier stores. 

See betterplacesforpeople.org and worldgbc.org/activities/
better-places-people/health-wellbeing-and-productivity-retail 

We’re analysing data suggested by the Retail Metrics Framework 
across all our UK stores, to see if we can make direct connections 
between environmental and economic performance.

** Assured by DNV GL

(NEW) 

ACHIEVED/

ONGOING
(NEW) 

ACHIEVED/

ONGOING

(NEW) 

ACHIEVED/

ONGOING

ON PLAN

ON PLAN
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PERFORMANCE 
Operational scopes 
We have measured our Scope 1, Scope 2 and significant Scope 3 emissions  
for business travel and outsourced transport.

Greenhouse gas emissions data for period 1 April 2009 to 31 March 2015
Tonnes of CO2e

*Previous reported values have been re-stated in line  
with Defra guidance (June 2013)

2015 2014 Baseline

Scope 1 97,627 114,572 115,035

Scope 2 315,555 297,265 340,562

Scope 3 42,153 30,633 30,333

Total annual gross emissions 455,335 442,470 485,930

Exported renewables 8,501 3,720 623

Green tariff 0 0 0

Total annual net emissions 446,834 438,750 485,307

Kg CO2e per Ml water treated 422 391 438

Kg CO2e per Ml recycled water 694 712 779

Kg CO2e per Ml  recycled water, 
flow to full treatment

372 355 n/a

Tonnes of CO2e Specific exclusions
Scope 1

Gas/fuel oil consumption 17,844 None

Process and fugitive 
emissions

58,777 None

Owned transport 21,006 None

Total Scope 1 97,627 None

Scope 2

Purchased electricity 315,555

Total Scope 2 315,555

Significant Scope 3

Business travel 557 None

Outsourced transport 14,002 None

Purchased electricity 
(transmission and distribution)

27,594 We have not included commuting,  
capital (embodied) carbon  

and emissions from use of water  
in customers’ homes.

Total significant 
Scope 3

42,153

Our gross annual carbon 
emissions have decreased by 
30,595 t/CO2e between 2010 
and 2015. The main influencing 
factors include an 8% reduction 
in the consumption of grid 
electricity, a reduction of 83% 
in the use of natural gas and 
significant increase in renewable 
energy generation.

During 2014/15 as part of our 
carbon mitigation strategy we 
saved 10.48 GWh of electricity 
(5,633 t/CO2e) and generated  
100 GWh of renewable power 
from biogas CHP and wind.

Capital (embodied) carbon 
emissions have reduced by 54% 
against our 2010 baseline. This 

is due to the success of our 
design engineers and capital 
delivery partners in responding 
to our challenge in delivering 
more sustainable assets, 
reducing carbon, the use of 
finite raw materials and cost.

100 GWh

455,335
TONNES (of CO2e)

of renewable generation 
equating to a 361% increase 
compared to 2010.

measurement of greenhouse 
gas emissions in compliance 
with ISO 14064.

Change in emissions
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Through the period 2015–2020, we are mitigating against pressures on our 
business with potential increasing GHG emissions through serving a growing 
population and meeting tighter quality standards. By the end of this fi ve year 
period, we will have invested over £2 billion in maintaining and improving our 
infrastructure. This investment will result in a forecast 360 kt/CO2e of capital 
carbon in the materials we use to build and replace assets. These new assets 
will also add an additional 39 kt/CO2e of annual operational carbon emissions 
in 2020.

With a continued focus on energy management, innovation in design and 
optimising renewable generation assets, we have again set a challenging 
objective of mitigating against future potential increases in operational 
carbon emissions and reducing capital carbon in assets we design and build. 

Medium-term target
Reduce capital carbon emissions by 60% by 2020 from a 2010 baseline. 
Reduce gross operational carbon emissions by 7% in real terms by 2020 from 
a 2015 baseline.

Long-term target
Our long-term aspiration is to reduce our total annual GHG emissions by 50% 
from a 2010 baseline by 2035. This assumes successful implementation of the 
Government’s low carbon transition plan (2009).

Responsibility for achieving these carbon targets lies at Board level with 
Chris Newsome, Asset Management Director and Paul Gibbs, Director of 
Water Recycling Services.

Targets 

Contacts

Company information

For further information on GHG 
emissions within Anglian Water, 
please contact our carbon 
manager David Riley: 

Anglian Water Services Limited 
is a private limited company 
incorporated in England with 
company number 2366656. 

Registered address 
Lancaster House
Lancaster Way
Ermine Business Park
Huntingdon
PE29 6YJ

driley3@anglianwater.co.uk
Email us

We recognise that a signifi cant proportion of our carbon emissions (99%) is as a result of the provision of water and 
water recycling services to our customers. Only 1% of emissions are attributed to administration.

Administration 
1%

Sludge treatment 
6%

Water recycling 
47%

Operational footprint by activity

Water supply
38%

Transport
8%

Sludge treatment 
6%

AWS carbon 
footprint



Setting Carbon Intensity Targets (CITs)
Examples of different approaches
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 » Assess embodied carbon of concept design and then set target for embodied 
carbon at practical completion to be x% lower

 » Set a whole life carbon target of xkgCO2e/m2/year for an assumed design life 
based on comparison with benchmark data

 » Aim for an x% reduction in embodied carbon against the total for a notional 
reference building deemed to be typical of that building class

 » Assess the operational emissions at concept design stage then aim for 
equivalent reductions in embodied emissions to ‘offset’ anticipated life time 
operational emissions

 » Aim for an x% reduction in embodied carbon (in kgCO2e/m2) against a 
previous project the client has completed

 » Assess the 10 largest contributing elements to the embodied carbon total 
and then achieve an x% reduction in those elements

 » and so on...



Shortcomings of current CITs
Include

Slide 18 of 24

 » Different system boundaries preclude fair comparison between projects

 » Selection of CIT value often arbitrary

 » Relative comparisons with other buildings do not ensure consistency with 
sector or national carbon reduction targets

 » Little understanding of how these targets may change over time and the 
concomitant changes in materials and design

 » Targets often poorly communicated and rarely compiled



Implementing CITs
Example check points

Slide 19 of 24Adapted from GLA (2013) and Doran (2014)

Embodied
Carbon
Checkpoints

 

Concept 
Design

Developed 
Design

Technical 
Design

Handover  
and Close OutConstruction In Use

Preparation  
and Brief

Strategic 
De�nition

 

2 3 4 5 6 710

  

 

 

   

Tasks

St
ag

es

Identify opportunities for 
re-use of serviceable 
elements (typically 
substructure, frame, 
façade) or on-site 
recycling of materials 
from existing 
buildings/brown field 
sites.
Assess potential to 
deliver objectives using 
temporary re-usable 
structures.
Consider potential 
emissions impact of site 
choices.

Determine project 
embodied carbon target 
(e.g. based on building 
type and GIA, client 
ambition and available 
benchmark data). 
Review building 
embodied carbon 
footprint design tools, 
methods and data 
sources and compliance 
with relevant standards.
Identify building 
embodied carbon 
footprint certification 
body and discuss 
selection of tool, method 
and initial data sources.

Allocate responsibility 
for carbon management 
within project team (e.g. 
designate roles as per 
PAS 2080).
Determine embodied 
carbon target/allocation 
% for each building 
element. 
Complete initial building 
assessment model 
using element-level 
specifications. 
Review initial concept 
design embodied carbon 
footprint against project 
target.
Identify elements with 
high impact rate and/or 
high quantity in building, 
review alternative 
solutions and revise 
design. Work iteratively; 
refer to building total 
regularly. Also consider 
impact of decisions on 
design life and 
maintenance cycles.
Revise building 
embodied carbon target 
(if necessary). 
Produce ‘Concept stage’ 
embodied carbon report.

As technical/detailed design information is 
produced, replace element-level specifications with 
product-level specifications. 
Identify ‘significant’ products/materials that are high 
impact and/or high quantity. 
For ‘significant’ products/materials investigate 
alternatives (of a different product type). 
Identify overdesign; reduce product/material 
quantities where possible. 
Identify on-site waste reduction opportunities.
Identify products with Environmental Product 
Declarations and, where better than generic 
products, consider proprietary specification. 
Work iteratively; refer to building total regularly. 
Produce ‘Design stage’ embodied carbon report 
and footprint. 
Submit ‘Design stage’ embodied carbon footprint 
for certification. 
Submit ‘Design stage’ embodied carbon footprint to 
relevant data gathering organisations.

Ensure embodied 
carbon targets, reporting 
requirements and any 
stipulations on material 
specification and 
sourcing are clearly 
included in tender.  
Contractor credentials 
should be assessed 
against these 
requirements.
Review effect of any 
product/material 
substitution requests 
from contactor. 
Work with contractor to 
further reduce 
overdesign and on-site 
waste.  

Produce ‘As constructed’ 
embodied carbon report 
and final embodied 
carbon footprint based 
on ‘actual’ quantities. 
Submit ‘As constructed’ 
embodied carbon 
footprint for certification.
Submit ‘As constructed’ 
embodied carbon 
footprint to relevant data 
gathering organisations.
Ensure lessons learned 
are documented and 
communicated.
Ensure handover 
information incudes 
embodied carbon report, 
including estimated 
service lives. 

Periodically, ask building 
owner for update on 
actual repair and 
maintenance activities 
and submit to relevant 
data gathering 
organisations.



Future determination of CITs
Ensuring consistency with sector & national targets
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Global carbon reduction targets

UK carbon reduction targets

Construction sector carbon targets

Project carbon intensity targets
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Paris, 30 November to 11 December 2015 

Agenda item 4(b) 
Durban Platform for Enhanced Action (decision 1/CP.17) 
Adoption of a protocol, another legal instrument, or an  
agreed outcome with legal force under the Convention  
applicable to all Parties 

  ADOPTION OF THE PARIS AGREEMENT 

Proposal by the President 

Draft decision -/CP.21 

The Conference of the Parties, 

Recalling decision 1/CP.17 on the establishment of the Ad Hoc Working Group on 
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 their 
respective obligations on human rights, the right to health, the rights of indigenous peoples, 
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Motivated by national greenhouse gas (GHG) emissions budgets, the UK construction industry is pursuing reductions

in emissions embodied in buildings and infrastructure. The current embodied GHG emissions benchmarks allow

design teams to make a relative comparison between buildings and infrastructure but are not linked to sector or

national GHG emissions reduction targets. This paper describes a novel model that links sector-level embodied GHG

emissions estimates with project calculations. This provides a framework to consistently translate international,

national and sector reduction targets into project targets. The required level of long-term GHG emissions reduction

from improvements in building design and material manufacture is heavily dependent on external factors that the

industry does not control, such as demand for new stock and the rate of electrical grid ‘decarbonisation’. A scenario

analysis using the model suggests that, even if external factors progress along the better end of UK government

projections, current practices will be insufficient to meet sector targets.

1. Introduction
The UK Climate Change Act 2008 (2008) set the goal of
achieving an 80% reduction in greenhouse gas (GHG) emissions
by 2050 against a 1990 baseline. The construction sector has a
pivotal role to play in achieving this target, providing new
infrastructure to support low-GHG emissions practices and
influencing directly over 200 million tonnes carbon dioxide
equivalent (MtCO2e) of operational and capital (embodied) GHG
emissions (ICE, 2011; Steele et al., 2015). The Construction 2025
strategy sets a goal of halving GHG emissions by 2025 (HMG,
2013) and the Green Construction Board’s Low Carbon
Routemap for the Built Environment (hereafter referred to as the
routemap) sets out the steps needed to achieve an 80% reduction
in sector emissions by 2050 (GCB, 2013). Despite growing
mitigation efforts, recent findings indicate an increase in
emissions from the built environment and a widening gap to
sector targets (Steele et al., 2015). This is in part driven by a rise
in capital emissions as construction activity increases after the
recovery from the financial crisis. Embodied emissions already
make up as much as 90% of whole-life GHG emissions on some
projects (Sturgis and Roberts, 2010) and constitute a growing
share across all project types (Ibn-Mohammed et al., 2013). In
aggregate, embodied GHG emissions accounted for 22% of GHG
emissions attributable to the UK built environment in 2012
(Steele et al., 2015). Recent reports such as the routemap and the
Infrastructure Carbon Review have emphasised the need to
reduce embodied GHG emissions in addition to operational
emissions if sector targets are to be achieved (HMT, 2013).

The industry has recently held a number of awareness-raising
events, such as the UK Green Building Council’s Embodied
Carbon Week and a subsequent conference (UKGBC, 2014,
2015a), and published extensive guidance on the measurement
and mitigation of embodied GHG emissions (Clark, 2013a; Rics,
2012; UKGBC, 2015b; Wrap, 2014a). A range of alternative
materials, technologies and practices can support embodied GHG
emissions reduction (Giesekam et al., 2014); however, greater
uptake faces substantial barriers (Giesekam et al., 2015). One
barrier is that design teams lack suitable benchmark data on
typical and best-practice embodied GHG emissions intensities for
different structure types. The Wrap Embodied Carbon Database,
launched in 2014, sought to address this by providing a common
repository for users to share carbon assessment results (Wrap and
UKGBC, 2014). However, as highlighted by Doran (2014), while
this resource and other sources (e.g. Rics, 2012) facilitate relative
comparison between buildings, they do not indicate the adequacy
of absolute performance in the context of UK climate mitigation
strategies. Designers have no way of knowing if current
mitigation decisions are reasonable in the context of climate
change, or what future project targets would be consistent with
sector ambitions. The absence of a link between this bottom-up
building life-cycle assessment (LCA) data and top-down data
representing overall sector output leaves designers and educators
unsure what range of GHG emission abatement options may be
required in the long term and unable to focus on developing
appropriate skills and material expertise. Similarly, for
policymakers, ensuring that future targets and benchmarks are
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Non-domestic priorities
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Capital carbon reduction targets 
(Based on % reduction vs. 2010)

Capital carbon priorities

Capital Carbon reduction plans
Cement and concrete
Brick and Ceramic

Metals
Glass
Timber
Plastics
Other Industries

Reducing capital carbon through design

Reducing capital carbon on site

  

 2010 emission level

First Carbon Budget: 22% vs. 1990 22% Second Carbon Budget: 28% vs. 1990 28% Third Carbon Budget: 34% vs. 1990 34% Fourth Carbon Budget: 50% vs. 1990 Climate Change Act: 80% vs. 199050% Future Carbon Budgets

20% Emission reduction vs. 1990
20% Increase in renewable energy
20% Energy use reduction 

30% 47% 54% 69% 74% 78% 80%

Develop sector plans

Review & update existing sector plans

Development of Green Deal/ECO delivery strategies via local 
authorities and RSLs to target 34% reduction by 2017 Implement plans / Monitor progress Implement plans / Monitor progressUpdate Plan

34%

24%

2010 emission level: 103 MtCO2e

2010 emission level: 48 MtCO2e

Retail: 12.3 MtCO2e

Warehouse: 5.9 MtCO2e

Commercial: 4.8 MtCO2e

Government: 3.8 MtCO2e

Hotel & Catering: 5 MtCO2e

Education: 6.1 MtCO2e

51%

43%

60%

50%

73%67%

66%

78%

71%

83%

75%

85%

77%

Promote green deal adoption and aggregate to create scale

Collect energy use benchmark data across whole building stock and 
publish through open source platform.  Start to deploy heat strategy, focus on deployment of gas CHP-led 

district heating networks, combined with non-domestic building 
typologies for maximum  

Start to deploy ground source and air source heat 
pumps begin in new buildUndertake large scale retrofi t of public sector buildings and publish results

Develop strong skills base and supply chain for technical solutions to be deployed in future Make progress in closing performance gap for new build and retrofi t

Heat networks become more commonEncourage large scale voluntary adoption of retrofi t in 
non-domestic sector and promote funding via GIB

Collect benchmark data across whole building stock 
and publish through open source platform Full ramp up of hard to treat properties, funded by revenues from Allowable Solutions

Research performance gap and behavioural dimensions in retrofi t

Develop strategy to address performance gap 

Start to deploy heat strategy, focus on deployment of gas CHP-led 
district heating networks, combined with non-domestic building 

typologies for maximum

Start to deploy ground source and air source 
heat pumps begin in new build Heat networks increasingly installed in dense urban areas. 

Make progress in closing performance gap for new build and retrofi t Gas-fi red CHP start to be replaced with low/zero-carbon options.

Heat networks become more common

Undertake large scale retrofi t demonstration 
projects and evaluate performance 

Trial technological solutions for zero carbon 
buildings and heat strategy

Trial technological solutions for implementation of ZCH, heat 
strategy and “hard to treat” buildings 

Assess how to apply Green deal to non-domestic sector

Develop strong skills base and supply chain for 
technical solutions to be deployed in future

Insulate easy to treat buildings on large scale. Target 49% of homes by 2017. Insulate 94% of easy to treat homes by 2022 Insulate 46% of hard to treat properties by 2027

2017 Targets
% carbon reduction from 2010

Progressivey strengthen codes, policies and regulation to ensure targets can be delivered

Progressivey strengthen codes, policies and regulation to ensure targets can be delivered

Encourage measuring and reporting of on-site carbon emissions Mandatory reporting of site emissions and league tables

2%Development of a whole sector stratigic plan setting out aspirations to 2050 

Promote and encourage carbon measurement

Mandatory measuring and reporting of whole life carbon for  all buildings, aligned to carbon budgets

Review progress against 2010 targets in SFfC report

Develop skill set

Revise and strengthen targets

Challenge institutional standards and specifi caions as necessary for performance

Promote research into new solutions

Embed carbon into the design process

Develop standards for carbon measurement and assessment tools

Develop product group ‘Product Category Rule’ standards to promote uptake of EPD

Establish databases for building and infrastructure benchmarking, and product performance assessment

Encourage carbon measurement and reporting

Train building professionals to deal with carbon

Emergence of profession, the carbon consultant  

Promote research into business models for a low carbon supply chain

Promote research into materials process effi ciency and product innovation

Produce design guides to achieve low carbon solutions 

Review and update guidance to ensure best practice is disseminated

By now designers have basic understanding of capital carbon as a design parameter in the same way that they do of aspects such as cost and H&S 

EPD are mandatory for all construction products

Emergence of profession, the carbon consultant  

Mandatory measuring and reporting of whole life carbon for public buildings

Incentivise measuring and reporting of whole life carbon for private buildings

Qualifi cations are available for carbon assessment professionals

Incentivise materials process effi ciency and product innovation investments

Supply chain business models start to shift

Promote research, development and demonstration of carbon capture and storage (CCS) projects Promote large demonstration of carbon capture and storage (CCS) projects Promote large demonstration of carbon capture and storage (CCS) projects

Review and update 
building and infrastructure 

benchmarks 

Review and update 
building and infrastructure 

benchmarks 

Revise and strengthen 
targets

Revise and strengthen 
targets

Update benchmarks on 5 year cycle

Review and update sector carbon reduction plans 
setting targets for reduction by 2050 and interim

Implement plans /
Monitor progress /

Research new solutions

Implement plans /
Monitor progress 

Update plans on 5 year cycle /
Implement plans /
Monitor progress Develop sector carbon reduction plans, 

setting targets for reduction by 2050 and interim

21% 29% 34% 37% 37% 39%

Continuation of Green Deal or other retrofi t programmesOffi cial launch
Cash back scheme offered Green Deal Implementation

Launch of Footprint year
 

1st league table published 

Offi cial launch of GIB

ECO replaces CERT and CESP

Domestic 
implementation

Non-domestic 
implementation

Full borrowing powers given to GIB

2nd league 
table published 

Introduction of carbon fl oor price

European Construction Products Regulation stating the ‘Sustainable 
use of natural resources’ as Basic Works Requirement 7

EU regulation: 80% of EU consumers must 
be equipped with smart meter

Simplifi cation of rules

Implement minimum 
energy effi ciency 
standard for rental 
property 

Zero Carbon standard for non-
domestic building

 EPBD: All new buildings must be nearly zero-energy buildings
Future directives on building performance

EU Energy Performance of Buildings Directive (EPBD): New buildings occupied and owned by public authorities must be nearly zero-energy buildings

Regulatory framework, license competition and specifi cations

  Landfi ll tax escalator Future landfi ll taxes and policies

90% discount on CCL

Mass roll out of smart meters 

Zero Carbon Homes Standard 
planned to come into effect

Pathway to zero carbon buildingsRevisions to Part L

Phase I

Phase III Future phases of EU ETS

Phase II Capped Phase Phase III Capped Phase Phase IV Capped Phase Future phases of CRC

Consumer engagement / Monitoring of roll out

Phase II

65% discount on Climate Change Levy (CCL) 

Code for sustainable homes 
aligned with Part L

2010 Part L for all new buildings: 
25% reduction in emissions vs. 2006 

2013 Part L for all new buildings:  8% reduction in emissions 
for homes and 20% for non-domestic vs. 2010

Health: 3.7 MtCO2e
Sport & Leisure: 2.4 MtCO2e
Communication and Transport: 1.8 MtCO2e
Other: 2.4 MtCO2e

35% Retail

25% Warehouse

22% Commercial 

18% Government

16% Hotel & Catering Sector

13% Education
19% Health
28% Sport & Leisure
40% Communication and Transport
24% Other
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2010 emission level: 33.6 MtCO2e

2022 Targets
% carbon reduction from 2010

58% Retail

44% Warehouse

37% Commercial 

32% Government

29% Hotel & Catering Sector

25% Education
33% Health
47% Sport & Leisure
63% Communication and Transport
41% Other

86% Retail85% 83% 80% 74% 64% 

80% Warehouse77% 73% 67% 61% 51% 

54% Commercial 53% 51% 49% 46% 39% 

68% Government65% 59% 54% 47% 38% 

46% Hotel & Catering Sector44% 42% 39% 36% 30% 

56% Education53% 48% 42% 37% 29% 
69% Health66% 61% 55% 48% 39% 
72% Sport & Leisure70% 68% 65% 60% 52% 
90% Communication and Transport89% 87% 84% 79% 69% 
74% Other72% 67% 63% 56% 47% 

Update Plan

Update plans
Set 2027 targets

Review and 
Update plans

Update plans
Set 2032 targets

Implement plans / 
Monitor progress

Implement plans / 
Monitor progress

Update plans on 5 year cycle /
Implement plans /
Monitor progress 

Update plans on 5 year cycle / 
Implement plans / Monitor progress 

The Green Construction Board has developed the 
Low Carbon Routemap for the Built Environment 
to serve as a visual tool enabling stakeholders to 
understand the policies, actions and key decision 
points required to achieve the UK Government 
target of 80% reduction in greenhouse gas 
emissions vs 1990 levels by 2050 in the built 
environment.  The Routemap also sets out 
actions, together with key performance indicators 
that can be used to deliver and measure progress 
in meeting the 2050 target. 

The Routemap covers both infrastructure and 
buildings sectors, and addresses segments 
of operational and capital (embodied) carbon 
emissions. The emissions covered by the 
Routemap are as follows:

 » Operational carbon in buildings: emissions from 
regulated energy use (excluding plug loads) for 
all domestic and non-domestic building sectors 
except industrial.  

 » Operational carbon in infrastructure: emissions 
from outdoor lighting, waste from construction, 
demolition and excavation, and water/
wastewater. The use of transport infrastructure 
(by cars for example) is excluded.  Some 
components of infrastructure that include 
buildings (such as railway stations) are included in 
the analysis, but appear under buildings.  

 » Capital carbon: covers emissions arising from 
the production and manufacture of materials 
(in the UK and abroad), transport of materials 
and people, all industry design and consultancy 
activities, and the emissions from on-site 
activities for the construction and demolition of 
buildings and infrastructure.

Built Environment Carbon Reduction Targets
Unless otherwise noted, all carbon reduction 
targets presented in the routemap are based on 
a percentage reduction from 2010 and align with 
the reduction trajectories delivered in scenario 3 
of the low carbon routemap model. Collectively 
they cover domestic, non-domestic and 
infrastructure and the delivery of an 80% reduction 
in carbon emissions in the built environment to 
2050. In this sense the targets are based on a 
modelled scenario and do not represent any form 
of sector commitment.

Breakdown of Carbon Emissions in the Built 
Environment (2010)

Key

Infrastructure operational carbon

Infrastructure capital carbon

Non-domestic capital carbon

Domestic operational carbon

Domestic capital carbon

Non-domestic operational carbon

54%

25%

2%
7%

9%

3%

Mechanisms in Paris Agreement

GCB Routemap & Construction 2025

New central resource based upon
WRAP ECBD & UK BIEC model

For UK BIEC model see Giesekam et al. (In Press) Scenario analysis of embodied greenhouse gas emissions in UK construction



Proposed central resource
Would include

Would help

Slide 21 of 24For UK BIEC model see Giesekam et al. (In Press) Scenario analysis of embodied greenhouse gas emissions in UK construction

 » Benchmark data from revived WRAP Embodied Carbon Buildings Database

 » Suggested CITs based upon UK BIEC model outputs

 » Example carbon plans for a range of standard building typologies

 » Procurement guide featuring example wording for brief and contracts

 » Inexperienced clients to easily specify for low embodied carbon

 » Experienced clients to aim for more ambitious targets e.g. ‘2050 ready’ building

 » All clients to have a common information source and reporting platform



Securing additional drivers of CITs

Regulation

Slide 22 of 24

 » Must address ownership of issue within industry and government

 » Needs collective action from broader range of advocates across value chain

 » Narrative development is critical

 » Further evidence gathering required 

 » Requires further information on value of CITs

 » Requires stronger evidence on link between cost and carbon

 » Changes in culture required to ensure implementation

 » Voluntary initiatives a good starting point

Client led drivers



International scope
GHG emissions of construction sector supply chain by country

Slide 23 of 24Based upon MRIO analysis using WIOD data for 40 countries plus ‘rest of world’
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 » Construction firms in these 14 countries alone influence 4.4 GtCO2e of supply 
chain emissions



 » The UK construction industry must address embodied carbon if sector carbon 
reduction targets are to be met

 » Introduction of CITs is the best approach to motivate requisite changes in 
design, product selection and construction practices 

 » Challenges to be overcome include: standardising the approach to CITs; 
ensuring consistency with national and sector targets; and developing an 
appropriate central resource for clients and practitioners

 » Additional drivers for CITs are also required

 » Sizeable mitigation potential if CITs are widely adopted

 » Read the conference paper for further discussion

Summary
The case for CITs in construction

Slide 24 of 24These slides are available from www.jannikgiesekam.co.uk/research


