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below 2 °C will likely require global emissions to peak by 2020
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The industry has recently held a number of awareness-raising
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and supply chains, improve sector productivity, reduce the costs of UK buildings and infrastructure, create employment
opportunities, boost export markets and deliver immediate reductions in carbon emissions.
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Recommendations

1. The Government should establish a well resourced independent body to develop and accelerate the construction
sector’s decarbonisation agenda.
2. Local authorities should require assessment of whole life carbon emissions on significant schemes as part of the
planning process.
3. All publicly funded building projects should include a whole life carbon assessment and whole life carbon targets
where project benchmarks can be established.
4. The greenhouse gas emission reporting requirements for quoted companies should be extended to include scope 3
emissions associated with developing new facilities.
5. Product manufacturers should require Environmental Product Declarations to support environmental claims.

Challenges facing UK construction

Giesekam et al. (2014, 2015, 2016, 2017, 2018a, 2018b); GCB (2015); Roelich & Giesekam (2018)
The National Infrastructure Commission has highlighted three
key challenges facing the construction sector: congestion,
capacity and carbon1. By 2050 there are expected to be an
extra 14 million people living in the UK and the construction
sector must deliver the housing and infrastructure that will
underpin their future prosperity. That requires dramatically
increasing housebuilding, retrofitting one existing home
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In the face of a changing climate, a growing number of construction ﬁrms are adopting carbon reduction
targets on individual projects and across their portfolios. In the wake of the Paris Agreement, some ﬁrms
are seeking a means of aligning their targets with sectoral, national and international mitigation commitments. There are numerous ways by which such an alignment can be achieved, each requiring different
assumptions. Using data from the UK construction industry, this paper reviews current company commitments and progress in carbon mitigation; analyses the unique challenges in aligning construction targets,
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Decision making under uncertainty in climate change mitigation:
introducing multiple actor motivations, agency and inﬂuence

Climate change mitigation has two main characteristics that interact to make it an
extremely demanding challenge of governance: the complexity of the socio-technical
systems that must be transformed to avoid climate change and the presence of
profound uncertainties. A number of tools and approaches exist, which aim to help
manage these challenges and support long-term decision making. However, most
tools and approaches assume that there is one decision maker with clearly deﬁned
objectives. The interaction between decision makers with diﬀering perspectives and
agency is an additional uncertainty that is rarely addressed, despite the wide
recognition that action is required at multiple scales and by multiple actors. This
article draws inspiration from dynamic adaptive policy pathways to build on current
decision support methods, extending analysis to include the perspectives and agency
of multiple actors through a case study of the UK construction sector. The ﬁndings
demonstrate the importance of considering alignment between perspectives, agency
and potential actions when developing plans; the need for mobilizing and advocacy
actions to build momentum for radical change; and the crucial inﬂuence of
interaction between actors. The decision support approach presented could improve
decision making by reﬂecting the diversity and interaction of actors; identifying
short-term actions that connect to long-term goals and keeping future options open.
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built environment3. All of this must be achieved by a highly
fragmented sector with low financial margins and declining
labour availability4. None of these targets will be met under
business as usual conditions4,8. Therefore the construction
sector must undergo a radical transformation over the next
decade.
The Government has already set out some measures to
transform infrastructure performance5, and modernise the
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The UK construction industry faces the daunting task of replacing and extending a signiﬁcant proportion of UK infrastructure, meeting a growing housing shortage and retroﬁtting millions of homes whilst
achieving greenhouse gas (GHG) emission reductions compatible with the UK’s legally binding target of
an 80% reduction by 2050. This paper presents a detailed time series of embodied GHG emissions from
the construction sector for 1997–2011. This data is used to demonstrate that strategies which focus solely
on improving operational performance of buildings and the production efﬁciencies of domestic material
producers
will be insufﬁcient
B UILDING R ESEARCH
& I NFORMATION
2015 to meet sector emission reduction targets. Reductions in the order of 80%
will require a substantial decline in the use of materials with carbon-intensive supply chains. A variety
http://dx.doi.org/10.1080/09613218.2016.1086872
of alternative materials, technologies and practices are available and the common barriers to their use
are presented based upon an extensive literature survey. Key gaps in qualitative research, data and modelling approaches are also identiﬁed. Subsequent discussion highlights the lack of client and regulatory
drivers for uptake of alternatives and the ineffective allocation of responsibility for emissions reduction
within the industry. Only by addressing and overcoming all these challenges in combination can the
construction sector achieve drastic emissions reduction.
© 2014 Elsevier B.V. All rights reserved.
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1. Introduction
In the UK, the volume of carbon dioxide emissions that the
construction sector inﬂuences is signiﬁcant, accounting for an estimated 47% of total UK CO2 emissions [7]. In a typical year, the UK
The evidence of climate change is now “unequivocal” [1] and the
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Francis in global average temperature to ‘well
below 2°C’, as outlined in the Paris Agreement (UNFCC, 2015),
requires that all nations rapidly reduce greenhouse gas (GHG)
emissions to achieve a balance between sources and sinks in
the second half of this century. The construction industry has
a critical role to play in climate change mitigation, being
a signiﬁcant emitter of GHGs both directly through its activities
and supply chains and indirectly through operation of the assets
it creates (Giesekam et al., 2016a; Müller et al. 2013). In
addition to being one of the largest emitters, the built environment
is also one of the largest potential stores of carbon dioxide,
through sequestration within biogenic building materials
(Giesekam et al., 2014; Lawrence, 2015; Sadler and Robson,
2013). At the global scale, it has been suggested that delivering
the Paris Agreement would require all new building construction
to be carbon-negative or carbon-neutral after 2030 (Rockström
et al., 2017). This will require substantial efforts to mitigate
all GHG emissions associated with the construction of new
assets and signiﬁcant growth in the use of biogenic building
materials.
In the UK, Construction 2025 sets the more modest target of
halving GHG emissions from the built environment by 2025

has established a substantial gap between the targets and reality.
This gap will widen if construction activity continues to increase,
carbon capture and storage technology remains ﬁnancially
unviable for material producers or the rate of electrical grid
decarbonisation does not signiﬁcantly accelerate (Giesekam et al.,
2016b). Embodied greenhouse gas emissions (‘embodied carbon’)
emissions already make up as much as 90% of whole-life GHG
emissions on some projects (Sturgis and Roberts, 2010), constitute
a growing share across all project types (Ibn-Mohammed et al.,
2013) and are responsible for almost a quarter of annual built
environment emissions (see Figure 1). These embodied carbon
emissions can be addressed through a wide range of mitigation
strategies (Lupíšek et al. 2016; Pomponi and Moncaster, 2016),
such as improvement in the efﬁciency of structural designs (Cullen
et al., 2011; Moynihan and Allwood, 2014), the use of alternative
building materials (Cabeza et al., 2013; Giesekam et al., 2014;
Giesekam et al., 2016c) or the adoption of circular economy
approaches that encourage increased reuse and recycling of
materials, components and structures (Densley Tingley and
Davison, 2011; Pomponi and Moncaster, 2017).
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In recognition of this challenge, a growing number of ﬁrms are
implementing ambitious organisational carbon dioxide reduction
targets, through schemes such as the Science Based Targets

Agenda
General answers to 5 simple questions
»» How much carbon do we currently emit?
»» How much do we need to reduce our emissions by?
»» How does using timber reduce carbon?
»» How much carbon reduction can be achieved?
»» What guidance and policies could support this?
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Emissions scenarios to 2100
Current commitments likely to yield around 3°C increase
140

Data: SSP database (IIASA)/GCP
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Global impacts of climate change
Will be “severe, pervasive and irreversible”

Image from Tuvalu courtesy of Climate Visuals. Quote from IPCC 2014 Synthesis Report.
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Paris Agreement on climate change
Global agreement made in December 2015
»» Came into force on 4th November 2016
»» 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”
»» Goal of achieving “a balance between anthropogenic
emissions by sources and removals by sinks of
greenhouse gases in the second half of this century”
i.e. net zero emissions
»» Recognises “common but differentiated responsibilities”
i.e. developed countries, such as EU28, should lead on
carbon reduction and adopt more ambitious targets
»» Commits parties to global stock-take and ratcheting
up of ambitions every 5 years
United Nations (2015) Adoption of the Paris Agreement

+

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

United Nations

Distr.: Limited
12 December 2015
Original: English

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,
GE.15-21932(E)

*1521932*
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Current UK targets
Series of legally binding 5 year carbon budgets + 2050 target
All targets are relative to baseline of territorial emissions in 1990

1000 MtCO2e

UK GHG emissions
UK Carbon Budgets
2050 target

900
800
700

23%

600

29%

500

35%
50%

400
300

57%

200

80%

100

2050

2030

2025

2020

2015

2010

2005

2000

1995

1990

0
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UK carbon targets will be reviewed
In late 2018 (after October IPCC SR1.5 release)
»» Minister of State for Energy and Clean Growth
this April: “I am pleased to announce that after
the IPCC report later this year, we will be seeking
advice from the UK’s independent advisers,
the Committee on Climate Change, on the
implications of the Paris Agreement for the UK’s
long-term emissions reduction targets.”
»» In 2016 the UK Government already
intimated that the net zero goal must enter UK law: 		
“The question is not whether but how we do it”

Claire Perry announcement on 16/04/18 at CHoG meeting
2016 quote from Andrea Leadsom, Minister of State for Energy - Hansard HC Deb vol 607 col 725 (14 March 2016)
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Long term goal is net zero emissions
Near the middle of this century
»» In 2016 CCC acknowledged that UK targets will
need to be revised in future and that “the UK’s
current emissions targets are not aimed at limiting
global temperature to as low a level as in the
Agreement”.
»» CCC advised that the UK must be net zero CO2 by
2055-2075 for >66% chance of achieving 2°C or
before 2050 for 1.5°C

CCC (2016) UK climate action following the Paris Agreement
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Implications for the built environment
Most assets under design now must operate in a net zero nation
2020

2030

2040

2050

2060

2070

2080

2090

2100

Asset design life
20yr
40yr
60yr
Hinkley
Point C
HS2
Crossrail 2

Net zero emissions

Based on CCC ‘UK climate action
following the Paris Agreement’

UK 80% reduction from 1990
2008 Climate Change Act

UK 57% reduction from 1990
5th Carbon Budget

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

Source: Giesekam et al. (2018) Aligning carbon targets for construction with (inter)national climate change mitigation commitments. Energy & Buildings.

See Giesekam et al. (2018) Aligning carbon targets for construction with (inter)national climate change mitigation commitments Slide 10 of 27
doi:10.1016/j.enbuild.2018.01.023 for detailed discussion

GCB Low Carbon Routemap progress
Progress towards Construction 2025 and 2050 targets
»» The UK built environment is behind the target trajectory partly because of a
failure to address embodied carbon emissions
Total built environment emissions in 2014

250 MtCO2e

Infrastructure

Total built environment emissions

200

100

Green Construction Board Routemap
80% reduction scenario

50

Construction 2025
& Sector Deal

2025 target
113 MtCO2e
Domestic

Embodied carbon emissions

Climate Change Act

Infrastructure

0
2005

Non-domestic

Operational carbon
from existing assets
136 MtCO2e (74%)

150

2010

2015

2020

2025

184 MtCO2e

Embodied carbon
in new assets
48 MtCO2e (26%)

2050 target
45 MtCO2e

Non-domestic
Domestic

Figures from Giesekam et al. (2018) Aligning carbon targets for construction with (inter)national climate change mitigation
commitments doi:10.1016/j.enbuild.2018.01.023
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The contribution from forests
Currently a net source of carbon but should be a sink
»» The 4 billion ha of global forests lock up ~300 GtC *; equivalent to the carbon
emitted from all fossil fuels and industry since 1973
»» Deforestation causes ~4 GtCO2/yr; degradation a further 0.8 GtCO2/yr
»» Our remaining forests remove ~3.3 GtCO2/yr

* In above and below ground biomass (total would change by up to a third if you count dead wood, litter, soil etc.)
Figures from Global Carbon Project (2017); UN FAO (2015) & Federici et al. (2015). Image courtesy of John Westrock Flickr.
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Planting trees is the best option
Environ. Res. Lett. 13 (2018) 063001

Tech readiness

Tech readiness

Tech readiness

Only 1 full scale demonstration

Limited pyrolysis capacity

Side-effects

Side-effects

Side-effects

Trend after 2050

N2O

Permanence
Reversible

300

N2O

Trend after 2050

Cost

Cost

Trend after 2050

Potential

Potential

Permanence
Stable

Permanence
Stable

D. Enhanced weathering

E

Tech readiness
Limited mineral production
200

Side-effects

Trend after 2050

Cost

100

D

B

C

Potential

A*

0

Permanence
Stable

G*
2

6

4

Potential carbon removal in GtCO2 ⁻¹

E. Direct air capture

G. Soil carbon
sequestration

F. Ocean fertilisation

Tech readiness

Tech readiness

Tech readiness

Deployed in niche markets

10s of small demonstrations

Ready for large-scale deployment

Side-effects

Side-effects

Side-effects

N2O

Trend after 2050

Potential
Permanence
Stable

Trend after 2050

Cost

Trend after 2050

Cost

»» The more we plant the less we
will depend upon these other
technologies to deliver our targets

C. Biochar

Ready for large-scale deployment

Potential

Cost in US$ tCO2 ⁻¹

»» This is cheaper and provides greater
co-benefits than all the other
‘negative emissions technologies’
that could deliver net zero emissions

B. Bioenergy carbon
capture & storage

A. Afforestation
& reforestation

Cost

»» Globally afforestation & reforestation
could contribute 0.5-3.6 GtCO2/yr at
$5-50/tCO2 this century

J C Minx et al

Cost

For delivering net zero emissions

Potential
Permanence
Stable but uncertain

N2O

Potential

Permanence
Reversible

Side-effects
(

positive,

risk of negative)

Air pollution
Ground/water pollution

Albedo

Biodiversity
Mining and extraction

Ecosystem changes
Soil quality

Food security
N2O

Trace GHGs

Figure 6. Synthesis of NETs costs, potentials and key side-effects. Central panel gives an expert judgment for 2050 potentials and
costs. All ranges result from assessments of these individual technologies and are not additive as technologies compete for limited
geological storage, land and biomass feedstocks. The full ranges found in the literature are shown in table 3 and discussed in Part 2
of this review in depth (Fuss et al 2018). As annual deployments of soil carbon sequestration and afforestation cannot be sustained as
long as other technologies (due to rapid sink saturation) we represent these technologies as dashed boxes in the central figure with
an asterix∗ . Side panels A−G show expected future trends in costs and potentials after 2050 as judged by the author team based on

See Minx et al. (2018) in Environmental Research Letters for a 3-part review of all available negative emissions options
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hydrogen, however process and CCS emissions will be harder to decarbonise. Structural
shifts such as demand for industrial products moving to less carbon-intensive products and
increased reuse of products and materials may further reduce emissions in this sector.

What does a net zero UK look like?

In total we envisage a minimum of about 120 MtCO2e/yr emissions across the economy (of
which 65 Mt/yr is CO2) coming from aviation, agriculture and industry as well smaller
contributions from CCS, surface transport, shipping and waste. Breakthrough innovations or
changes
demand could assume
drive emissions
further in the /yr
hard-to-reduce
sectors. But
»» CCCinscenarios
updown
to 67MtCO
of removals
from afforestation
2
successful new technologies typically take 30-40 years to develop from invention to mass
wood 20insuggesting
construction
BECCS (47)
deployment,
that even if (4)
thereand
are breakthroughs
in coming years there will still be
a significant level of emissions in 2050 and probably for some time beyond.

The Committee on Climate Change have some scenarios

(16),

»» This requires planting 30,000 ha/yr in the UK

Figure 3.1. Residual UK greenhouse gas emissions in 2050 under Max deployment across all sectors
150
Shipping
Aviation
100

Other non-CO₂

MtCO2e/yr

Agriculture non-CO₂
50

Industry
Transport
Buildings

0

Power
Wood in construction

-50

Afforestation
Biomass CCS
Total

-100

CCC (2016) UK climate action following the Paris Agreement
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How does timber use reduce carbon?
3 main ways
»» Growth - Trees absorb carbon during growth
»» Sequestration - Timber products with long lives sequester carbon
»» Substitution - Timber can replace the use of more carbon-intensive materials

Slide 16 of 27

Example of effective substitution
UEA Enterprise Centre
»» Embodied carbon of 193 kgCO2/m2
compared with 845kgCO2/m2 for a
benchmark building

UEA Enterprise Centre by Architype

Slide 17 of 27

Decisions should be informed by LCA
Results for timber will depend upon factors such as:
»» The climate metric for impact assessment
»» The time period for the assessment
»» The assumptions about reforestation/other land use after harvesting
»» The uses of residues (e.g. for fuel)
»» The end of life scenarios (landfill v recycling v energy recovery)
»» Etc...

Remember
»» The lowest carbon solution will always be particular to the project and the
products under consideration
»» The aim should be routinely assessing whole life carbon emissions across our
projects to a common methodology using the best available data

For discussion and advice see Hill & Zimmer (2018); De Rosa et al. (2018) & Moncaster et al. (2018)
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Tackling embodied/whole life carbon
Array of recent guidance documents
Embodied and
whole life carbon
assessment
for architects

RICS professional statement

FEBRUARY 2015

Embodied Carbon:
Developing a Client Brief

Tackling embodied
carbon in buildings

RICS professional standards and guidance, UK

Whole life carbon
assessment for the
built environment
1st edition, November, 2017

© Derwent London | Brunel Building

March 2017
WO R K S P O N S O R E D BY:

rics.org/guidance

CAMPAIGN FOR A SUSTAINABLE BUILT ENVIRONMENT
© 2014 UK Green Building Council Registered charity number 1135153

a guide to understanding
the embodied impacts
of construction products

Information sheet for construction clients and designers

Embodied Carbon

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

and
Recommendations for Zero Carbon Building Regulations
and Allowable Solutions

What is good practice?

Carbon saving action

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.

Using less materials

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.

June 2014

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. lowerweight 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

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)

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”

Supported by

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.

Embodied Carbon Industry Task Force Recommendations – June 2014_Final

1

5.

Practical how-to guide:
Measuring Embodied Carbon on a Project

Range of carbon
savings

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

AF

Proposals for Standardised Measurement Method

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.

DR

Industry Task Force Recommendations

T

Cutting embodied carbon in
construction projects

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

1

RIBA (2018); RICS (2017); UKGBC (2015, 2016, 2017); GCB & CLC (2016); Battle et al. (2014); WRAP (2014); GLA(2013); CPA (2012) Slide 19 of 27

Current company carbon targets
Some clients are setting qualitative targets that focus
on minimising carbon footprints and using tools
to minimise carbon, for example collecting more
accurate carbon data on all projects, in order to set
targets in the future.

Many up for renewal in next 18 months

Of those clients interviewed, the majority have been
setting carbon targets for more than five years, which
suggests it is a well-established process. Further,
most organisations are using their own datasets
as baselines, which indicates a level of maturity in
addressing their emissions.

Figure 5 shows the scale and the timeframes of the
operational, capital and whole life carbon targets that
have been set by the surveyed clients, alongside other
publicly available carbon targets from other clients and
projects.
Most of the targets are set to be achieved by
the year 2020. This ‘cliff edge’ shows that shortterm rather than long-term targets are being set,
despite the requirement for an 80% reduction in UK
emissions by 2050.

»» Most firms setting modest short-term targets focussed on Scope 1 & 2
»» Growing minority of firms also targeting Scope 3 reductions

100%

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

Carbon reduction targets of selected infrastructure clients
80%
70%
60%

Baseline year
Year by which target is
to be achieved

60

Carbon target

Carbon reduction target

80

National/sector targets
Company targets
Scope 1 & 2
Scope 1, 2 & 3
Reductions plus offset

40

50%

OpCarb
CapCarb
WL Carb

40%

Baseline year

30%

Year by which
the target needs to
be achieved

20%

20

10%
0
1990

1995

2000

2005

2010

2015

Review conducted in July 2017

2020

2025

2030

2035

2040

2045

2050

1990

2000

2010

2020
Year

2030

2040

2050

Figure 5. Publicly available client infrastructure carbon targets

td | John Zammit

Figures from Giesekam et al. (2018) Aligning carbon targets for construction with (inter)national climate change mitigation
commitments doi:10.1016/j.enbuild.2018.01.023 & UKGBC (2017) Delivering low carbon infrastructure
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Science based targets
Gaining momentum
»» 417 companies globally taking action through SBT initiative (113 with approved targets)
»» >50 companies in construction, real estate and related industries
»» 43 companies with headquarters in UK
»» 17 companies involved in UK built environment
»» Discussions emerging around collective science based targets for UK sectors
(e.g. rail), UK infrastructure or UK built environment as a whole

Numbers accurate as of 13/06/18 - according to http://sciencebasedtargets.org/companies-taking-action/
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performance of new buildings, and
provide guidance through supplementary
estimating building energy and carbon
Proposal 6.1.4.b Support the design
performance. The
Mayor will also
of effective methods to ensure
the
documents
to the
London
Plan.
work with boroughs and developers to
energy and carbon performance of
New
London
Environment
Strategy
design more effective arrangements
new developments meet their agreed

Local authorities are taking an interest
designed standards

for monitoring the operational energy
performance of new buildings, and
provide guidance through supplementary
documents to the London Plan.

Proposal
6.1.4.c
Encourage the
There have recently been
observed gaps
in the designed energy performance
and the operational performance
of
reduction
of
whole
lifecycle building
new developments, mainly due to
Proposal 6.1.4.c Encourage the
materials and components not meeting
reduction
of whole lifecycle building
emissions
(embodied
carbon)
specification, and lack of knowledge and
emissions (embodied carbon)
skills of those making decisions within
the construction process. 154

As onsite emissions continue to reduce,
embodied carbon (those emissions
associated with the production of
building materials) will form a greater
part of a development’s total carbon
footprint. In order to reduce these
emissions, accurate measurement
methodologies are needed. A survey
conducted to inform the assessment
of city-wide carbon footprints found no
consistency in the data sources, tools
or methodologies used to calculate
embodied emissions. 155 Ninety per cent
of construction industry professionals
responded to a survey stating that they
would benefit from better guidance and
support.

The Mayor encourages new
developments to estimate lifecycle
GHG emissions and minimise embodied
carbon in construction. Through the
London Plan and its associated guidance,
the Mayor will encourage the application
of nationally recognised methods to
estimate lifecycle GHG emissions. For
example, the Royal Institute of Chartered
Surveyors has developed a professional
standard for whole lifecycle assessment
of the built environment, published
in November 2017. 156 In addition, the
Mayor will work with the GLA group
and key stakeholders such as the
London Waste and Recycling Board
(LWARB) to encourage embodied carbon
assessments for large infrastructure
projects, using an internationally
recognised standard such as PAS 2080.
Such an approach, which is already being
piloted by TfL supports the development
of a circular economy and can contribute
to reducing embodied carbon by, for
example, reusing materials or for new
major developments to achieve a
specified BREEAM credit for Responsible
Sourcing of Materials. 157

As
onsite
emissions
continue
to
reduce,
The energy strategies that developers
commit to must be delivered in practice,
embodied
carbon (those emissions
and any potential performance gap
between design and construction must
associated
with
be minimised. This requires
accuratethe production of
methods for measuring performance
building
will form a greater
once developmentsmaterials)
are operational,
as well as good enforcement. However,
boroughs have
limited
resources
part
of
a
development’s
total carbon
to enforce planning conditions and
developers’ interest or involvement is
footprint.
In order to reduce these
likely to have ceased.
emissions,
accurate
measurement
To address these challenges,
the Mayor
will review the potential for applying
other more effective methods of are needed. A survey
methodologies
conducted to inform the assessment
GLA (2018)
London Environmentcarbon
Strategy p258-259footprints found no
of
city-wide
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Estimates of total potential
Generally of the order of several million tonnes of CO2e
»» 2009 estimate for Forestry Commission that an expanding market for wood
construction products could store just under 4MtCO2e/yr and displace a
further 7MtCO2e/yr through substitution
»» 2013 ASBP report suggested that a 3x increase in the intensity of bio-based
material usage gives additional sequestration of up to 22MtCO2e by 2050
»» CCC 2016 estimate of an additional 4MtCO2 sequestered by 2050
»» An up-to-date detailed UK estimate would be helpful

Estimates from Read et al. (2009); Sadler & Robson (2013) & CCC(2016)
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• Adjustment in case of the Aberthaw coal plant closing before 2025. The recommended
• Adjustment in case of the Aberthaw coal plant closing before 2025. The recommended
levels of the 2020 target and the first two carbon budgets allow for continued generation,
levels of the 2020 target and the first two carbon budgets allow for continued generation,
though declining, from the large Aberthaw coal-fired power station in South Wales. If
though declining, from the large Aberthaw coal-fired power station in South Wales. If
emissions from this station cease prior to 2025, these targets should be tightened in order
emissions from this station cease prior to 2025, these targets should be tightened in order
to maintain the ambition embodied in the recommended 2020 target and carbon budgets
to maintain the ambition embodied in the recommended 2020 target and carbon budgets
across the rest of the Welsh economy. Our recommendations in Chapter 5 set out the
across the rest of the Welsh economy. Our recommendations in Chapter 5 set out the
appropriate adjustments. For example, closure of the station before 2020 should lead to the
closureon
of the
stationlevels
before 2020
should2050
lead totarget
the
»» Welshappropriate
emissionsadjustments.
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Figure 1. Emissions scenarios and recommended targets for Wales over the period to 2050
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CCC (2017) Building a low-carbon economy in Wales. Setting Welsh carbon targets.
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Revised Welsh planning policy
Should be supportive
Sustainable Buildings
4.115 The planning system should facilitate new development that
enables decarbonisation, tackles the causes of climate change, and
adapts to the current and future effects of climate change through
the incorporation of effective mitigation and adaptation measures.
4.116 The Welsh Government’s policy is to secure zero carbon
buildings while continuing to promote a range of low and zero carbon technologies
as a means to achieve this.
4.117 Sustainable building design principles should be integral to the design of new
development. Development proposals should:



mitigate the causes of climate change by minimising carbon
and other greenhouse gas emissions associated with their
design, construction, use and eventual demolition; and
include features that provide effective adaptation to, and
resilience against, the current and predicted future effects of
climate change.

4.118 Planning authorities should assess strategic sites to identify opportunities to
require higher sustainable building standards
85 (including zero carbon) to be required.
In bringing forward standards higher than the national minimum, set out in Building
Regulations, planning authorities should ensure what is proposed is evidence-based
and economically viable.

Welsh Government (2018)
Planning Policy
Wales Edition
10.principles should be integral to the design of new Slide 25 of 27
4.119Draft
Sustainable
building
design
development. Practice Guidance – Planning for Sustainable Buildings provides

New CIE-MAP briefing note
Summary of status quo and recommendations

Available from ciemap.ac.uk
»» Research started by CIE-MAP will continue under the new £19m Centre for
Research in Energy Demand Solutions (CREDS)
»» Get in touch now if you would like to be involved in, or shape, our research
programme for the next 5 years (J.Giesekam@leeds.ac.uk)
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Summary
In short
»» The Paris Agreement means UK carbon targets must be strengthened
»» The goal is net zero emissions near mid century
»» Afforestation plays a key role in all scenarios that deliver our carbon targets
»» The UK built environment is decarbonising at a slower rate than is required
»» Timber products can be a lower carbon option for many projects
»» Product choices should be informed by a whole life carbon assessment
»» Clients & local authorities should drive uptake of a whole life carbon approach
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