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a b s t r a c t 

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 commit- 
ments. 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 commit- 
ments and progress in carbon mitigation; analyses the unique challenges in aligning construction targets, 
and presents a series of possible sectoral decarbonisation trajectories. The results highlight the disparity 
between current company targets and the range of possible trajectories. It is clear that a cross-industry 
dialogue is urgently required to establish an appropriate response that delivers both a widely-accepted 
target trajectory and a plan for its delivery. This paper is intended to stimulate and support this nec- 
essary debate by illustrating the impact of different methodological assumptions and highlighting the 
critical features of an appropriate response. 

© 2018 The Authors. Published by Elsevier B.V. 
This is an open access article under the CC BY license. ( http://creativecommons.org/licenses/by/4.0/ ) 

1. Introduction 

The dangers posed by anthropogenic carbon emissions and 
a changing climate are well documented [1] , yet in 2016 hu- 
manity emitted a further 36 GtCO 2 from fossil fuels and indus- 
trial processes [2] . In December 2015, 195 countries adopted the 
first legally binding global climate deal seeking to hold increases 
in global average temperature to “well below 2 °C above pre- 
industrial levels” and to “pursue effort s to limit the temperature 
increase to 1.5 °C” [3] . Current ‘do nothing’ scenarios project global 
temperature increases of 3.2–5.4 °C by 2100 [1] and even fulfil- 
ment of all signatories’ Nationally Determined Contributions put 
forward as part of the Paris Agreement implies a median warm- 
ing of 2.6–3.1 °C by 2100 [4] . Limiting temperature increases to 

Abbreviations: CCC, Committee on Climate Change; CCS, Carbon Capture and 
Storage; DBEIS, Department for Business, Energy and Industrial Strategy; EPD, Envi- 
ronmental Product Declaration; GCB, Green Construction Board; GHG, Greenhouse 
Gases; GIA, Gross Internal Area or Gross Internal Floor Area; IEA 2DS, Interna- 
tional Energy Agency’s 2 °C Scenario; IEA B2DS, International Energy Agency’s Be- 
yond 2 °C Scenario; IPCC, Intergovernmental Panel on Climate Change; NET, Negative 
Emissions Technologies; RICS, Royal Institution of Chartered Surveyors; SBT, Science 
Based Target; SDA, Sectoral Decarbonization Approach; WRAP, Waste and Resources 
Action Programme. 
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below 2 °C will likely require global emissions to peak by 2020 
followed by rapid reductions [5] , necessitating a significant ratch- 
eting up of global emission abatement effort s as part of a peri- 
odic stocktake and commitment cycle. In addition to its headline 
temperature target, the Paris Agreement sets the goal of achiev- 
ing “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. This is in recognition of the fact 
that net carbon dioxide emissions will need to fall to zero in order 
to stabilise global temperature. It is expected that wealthier devel- 
oped countries will achieve this net zero goal at an earlier date 
in line with the principle of common but differentiated responsi- 
bilities. The immense scale of the challenge involved in delivering 
these goals is frequently understated but is clearly illustrated by 
a range of recent roadmaps and scenario analyses. For instance, 
Rockstrom et al. set out one roadmap with a 75% probability of 
limiting warming to below 2 °C, if global greenhouse gas (GHG) 
emissions were halved every decade [6] . Such a radical transfor- 
mation can only be achieved with the active participation of non- 
state actors, including corporate and privately owned companies. 
This will require companies to independently set long term reduc- 
tion targets that are aligned with global mitigation goals [7,8] . 

The construction sector is the largest global consumer of re- 
sources [9] and is a major contributor to climate change through 
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a b s t r a c t

The UK construction industry faces the daunting task of replacing and extending a significant propor-
tion 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 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
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 mod-
elling 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.

1. Introduction

The evidence of climate change is now “unequivocal” [1] and the
anticipated increases in the frequency of extreme weather events,
threats to water and food security and the massive loss of biodiver-
sity represent a fundamental risk to the health and livelihoods of
a large portion of the global population. The extensive and grow-
ing evidence base suggests that it is “extremely likely that human
influence has been the dominant cause of the observed warming
since the mid-20th century” [2], principally through the extraction
and burning of fossil fuels alongside changes to land use. Humans
have already significantly altered three quarters of the world’s ter-
restrial habitats and continue to extract 60 billion tonnes of raw
materials each year [3,4]. The construction sector is the largest user
of these materials [4]. Buildings are the sector with the largest sin-
gle energy use worldwide and are responsible for approximately a
third of global carbon emissions [5,6].

∗ Corresponding author. Tel.: +44 0113 343 2556.
E-mail address: pmjjg@leeds.ac.uk (J. Giesekam).

In the UK, the volume of carbon dioxide emissions that the
construction sector influences is significant, accounting for an esti-
mated 47% of total UK CO2 emissions [7]. In a typical year, the UK
construction industry requires over 420 million tonnes of material
resources, energy equivalent to just under 8 million tonnes of oil,
and is responsible for over 90% of non-energy mineral extraction
[8,9]. The construction sector is also the largest generator of waste,
at over 100 million tonnes per year in 2008 [10]. Furthermore, every
year the construction industry uses 6500 ha of land and is respon-
sible for a third of all industry-related pollution incidents [11]. In
addition to direct environmental impacts from its activities, the
sector also has a critical role to play in enabling the supply of clean
energy and facilitating sustainable practices in other areas of the
economy. The impending transition to a low carbon economy rep-
resents a sizeable package of works for the construction industry.
Indeed, the influential 2010 UK Innovation and Growth Team (IGT)
report concluded that “over the next 40 years, the transition to low
carbon can almost be read as a business plan for construction” [12].

The UK is facing a sizeable housing shortfall, the imminent
replacement of the majority of its electricity generating plant, and
intends to increase public investment in many pieces of large-scale
infrastructure (such as high speed rail and highway networks) [13].

http://dx.doi.org/10.1016/j.enbuild.2014.04.035
0378-7788/© 2014 Elsevier B.V. All rights reserved.
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As is the case in a number of countries, the UK construction industry faces the challenge of expanding production whilst

making ambitious greenhouse gas emission reductions. Embodied carbon constitutes a growing proportion of whole-life

carbon emissions and accounts for a significant share of total UK emissions. A key mitigation strategy is increasing the

use of alternative materials with lower embodied carbon. The economic, technical, practical and cultural barriers to the

uptake of these alternatives are explored through a survey of construction professionals and interviews with industry

leaders. Perceptions of high cost, ineffective allocation of responsibility, industry culture, and the poor availability of

product and building-level carbon data and benchmarks constitute significant barriers. Opportunities to overcome

these barriers include earlier engagement of professionals along the supply chain, effective use of whole-life costing,

and changes to contract and tender documents. A mounting business case exists for addressing embodied carbon, but

has yet to be effectively disseminated. In the meantime, the moral convictions of individual clients and practitioners

have driven early progress. However, this research underscores the need for new regulatory drivers to complement

changing attitudes if embodied carbon is to be established as a mainstream construction industry concern.

Keywords: alternative materials, CO2 reduction, construction sector, embodied carbon, greenhouse gas emissions,

market acceptance, professional knowledge

Introduction
The construction sector is the largest global consumer
of materials, and buildings are the sector with the
largest single energy use worldwide (Krausmann
et al., 2009; De Ia Rue du Can & Price, 2008). Conse-
quently, buildings are also responsible for 19% of
global greenhouse gas (GHG) emissions (Intergovern-
mental Panel on Climate Change (IPCC), 2014).
Recent studies have suggested that buildings offer the
greatest abatement opportunities for reducing GHG
emissions in the short-term (IPCC, 2014; McKinsey
& Co., 2009). Policy-makers have responded to this
through the introduction of regulation requiring
improvements in building fabric and performance,
such as the European Union (EU) Energy Performance
of Buildings Directive. These regulations have princi-
pally focused on the operational GHG emissions

associated with energy use in activities such as space
heating, cooling and lighting. However, these regulat-
ory drivers have not extended to the embodied
carbon1 associated with the initial production of struc-
tures (Figure 1).

A recent review of building life cycle assessments
demonstrated that embodied carbon can account for
anywhere between 2% and 80% of whole-life carbon
emissions (Ibn-Mohammed, Greenough, Taylor,
Ozawa-Meida, & Acquaye, 2013). The precise pro-
portion depends upon a number of characteristics
including building use, location, material palette, and
assumptions about the service life and future energy
supply. The proportion tends to be higher in certain
structure types, such as industrial warehousing,
where embodied emissions can contribute up to 90%

BUILDING RESEARCH & INFORMATION 2015
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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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The construction industry, through its activities and supply chains as well as the operation of the assets that it
creates, is a major contributor to global greenhouse gas emissions. Embodied carbon dioxide emissions associated
with the construction of new assets constitute a growing share of whole-life emissions across all project types and
make up nearly a quarter of all annual emissions from the UK built environment. Yet these embodied emissions are
still rarely assessed in practice, owing to the perceived difficulty and lack of supporting guidance for practitioners
conducting an assessment. This briefing paper retraces recent advances in the field of embodied carbon dioxide
assessment and highlights existing and forthcoming practical guidance that could support more widespread
assessment. The paper constitutes a where-to rather than a how-to, directing assessors towards appropriate
resources, of which there are many. Although the paper does highlight some remaining gaps in the field and
identifies corresponding research priorities, recent additions to the body of guidance are generally sufficient to
support more widespread assessment. Now, the industry must demonstrate its commitment to tackling climate
change by using this guidance to drive deeper carbon dioxide reduction.

1. Introduction
Limiting any increase 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
(HMG, 2013); meanwhile reductions of the order of 80% by 2050
are anticipated in line with the 2008 Climate Change Act (2008).
A dedicated sector route map (GCB, 2013), consistent with these
targets, was developed in 2013, but a recent update indicated that
mitigation efforts to date have been insufficient to deliver the
target trajectory (Steele et al., 2015). Insufficient progress in
delivering domestic retrofit projects, combined with a growth in
embodied emissions from increased construction of new assets,

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).

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
initiative (Science Based Targets, 2017). Many of these firms are
assessing and reporting scope 3 emissions associated with the
development of new built assets, and an increasing number are
also targeting reductions through the use of embodied carbon or
whole-life carbon intensity targets. De Wolf et al. (2017) provided
an overview of current carbon dioxide assessment (‘carbon
assessment’) practices, and Giesekam et al. (2016a) summarised
the various approaches to target setting. This increased interest in
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Agenda
Few slides on

»» Implications of the Paris Agreement

»» Progress in carbon reduction – global picture & UK built environment

»» Current targets for carbon reduction within UK industry

»» Uptake of Science Based Targets

»» Delivering effective and collective target alignment
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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

 

GE.15-21932(E) 
*1521932* 

 
 

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
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Emissions scenarios to 2100
Current commitments likely to yield around 3°C increase

Global Carbon Project (2017) Carbon budget and trends 2017 - www.globalcarbonproject.org/carbonbudget
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UK carbon targets will be reviewed
Probably near end of 2018

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)

»» On Tuesday, Minister of State for Energy 
and Clean Growth: “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”
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Long term UK goal is net zero emissions
Near the middle of this century

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

»» CCC advised that the UK must be net zero 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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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

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

60yr

40yr

20yr

HS2

Crossrail 2

Asset design life

2020 2030 2040 2050 2060 2070 2080 2090 2100

Hinkley
Point C

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

Implications for the built environment
Most assets under design now must operate in a net zero nation

See Giesekam et al. (2018) Aligning carbon targets for construction with (inter)national climate change mitigation commitments 
doi:10.1016/j.enbuild.2018.01.023 for detailed discussion
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Construction 2025, GCB Routemap and ICR
2013 reports set out required changes and target trajectory to 2050

»» Set ambitious carbon reduction targets

»» Provided baselines for ‘built environment’ and ‘infrastructure’ carbon emissions
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Carbon Emissions in the UK Built Environment
Achieving 80% Reduction by 2050
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for Emissions Reductions
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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.
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HM Government (2013) Construction 2025;  HM Treasury (2013) Infrastructure Carbon Review; 
Green Construction Board (2013) Low Carbon Routemap for the UK Built Environment

Infrastructure Carbon Review

November 2013
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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
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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



GCB Low Carbon Routemap progress
Progress updates from December 2015 & September 2017
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»» We are falling behind the target trajectory partly because of a failure to address 
embodied carbon emissions

Total built environment emissions

Green Construction Board Routemap 
80% reduction scenario

Embodied carbon emissions
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Infrastructure

Operational carbon 
from existing assets 
136 MtCO2e  (74%) 

Embodied carbon 
in new assets 
48 MtCO2e  (26%) 

Construction 2025 
& Sector Deal 

2025 target
113 MtCO2e

Climate Change Act
2050 target

45 MtCO2e

Total built environment emissions in 2014
184 MtCO2e

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



Current company carbon targets
Mostly insufficient but many up for renewal
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INFRASTRUCTURE CLIENT CARBON TARGETS

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 short-
term rather than long-term targets are being set, 
despite the requirement for an 80% reduction in UK 
emissions by 2050.

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.

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.
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Figure 5. Publicly available client infrastructure carbon targets

 11

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

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

Review conducted in July 2017

Carbon reduction targets of selected infrastructure clients

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

»» Growing minority of firms also targeting Scope 3 reductions
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Science based targets
Gaining momentum

»» 380 companies globally taking action through SBT initiative (103 with approved targets)

»» >50 companies in construction, real estate and related industries

»» 38 companies with headquarters in UK

»» 17 involved in UK built environment

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

Numbers accurate as of 18/04/18 - according to http://sciencebasedtargets.org/companies-taking-action/
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Delivering low carbon infrastructure
Report assessing current use of carbon targets in infrastructure
“UKGBC is recommending the 
establishment of a whole life carbon 
target for the infrastructure industry 
based on climate science and from 
which organisations can derive 
commensurate targets. The monitoring 
of such a target, and the reporting of 
progress against it, will be crucial.”

UKGBC (2017) Delivering low carbon infrastructure

Delivering Low Carbon 
Infrastructure

July 2017

WORK SPONSORED BY



Slide 14 of 18

Questions
For us all

»» Do we need a collective target trajectory for the UK built environment?

»» What is our vision for the built environment in a net zero carbon UK?

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

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

Intermediate targets

Target trajectories
Should align with the end goal & achieve interim targets

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

Figure 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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Reducing embodied/whole life carbon
Array of recent guidance documents but limited supporting policy
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FTPractical how-to guide: 

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

a guide to understanding  
the embodied impacts  
of construction products

 
 
 
 
 
 
 
 
 
 

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 
  

Developing a Client Brief
Embodied Carbon:

March 2017

WORK SPONSORED BY:

© Derwent London | Brunel Building

rics.org/guidance

RICS professional statement

RICS professional standards and guidance, UK

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

Embodied and  
whole life carbon 
assessment  
for architects

RIBA (2018); RICS (2017); UKGBC (2015, 2016, 2017); GCB & CLC (2016); Battle et al. (2014); WRAP (2014); GLA(2013); CPA (2012) 
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New CIE-MAP briefing note
Summary of status quo and recommendations

»» Research started by CIE-MAP will continue under the recently launched £19m 
UK Centre for Research in Energy Demand (UK CRED)

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

Available soon at ciemap.ac.uk

www.ciemap.ac.uk

more prevalent it is also becoming easier to make the 
business case for a broader set of solutions. 
More widespread assessment could yield a range of benefi ts. 
For instance the introduction of whole life carbon targets 
could increase competition between design teams to deliver 
the lowest carbon solutions, and increased competition 
within the supply chain should drive innovation as suppliers 
compete to provide lower carbon products. All of these low 
carbon products and design skills will have signifi cant export 
potential as many other nations pursue deeper carbon 
reduction. Indeed with incoming legislation such as the Buy 
Clean California Act, it may soon be essential to have low 
carbon credentials to export into certain markets.

Encouraging assessment
A number of actions could encourage more widespread 
whole life assessment and carbon reduction. CIE-MAP 
recommends that local authorities should require whole 
life carbon assessments on all 'signifi cant' schemes as 
part of the planning application process. The defi nition 
of a signifi cant scheme will vary between authorities. For 
instance the Greater London Authority may interpret this as 
applying to planning applications for schemes referable to 
the Mayor. Comparable requirements are already in place in 
nations such as the Netherlands and cities such as Zurich18. 
CIE-MAP also recommends that all publicly funded projects 

References
1 National Infrastructure Commission 2017. Congestion, Capacity, Carbon: Priorities for national infrastructure.
2 DBEIS 2017. The Clean Growth Strategy
3 HM Government 2013. Construction 2025. 
4 Farmer, M. 2016. The Farmer Review of the UK Construction Labour Model: Modernise or Die. 
5 Infrastructure and Projects Authority 2017. Transforming Infrastructure Performance.
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7 HM Government 2018. A Green Future: Our 25 Year Plan to Improve the Environment
8 Green Construction Board 2015. Low Carbon Routemap for the Built Environment 2015 Routemap Progress Technical Report. 
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Engineering Sustainability.
10 Giesekam, J., Densley Tingley, D. & Barrett, J. 2016. Building on the Paris Agreement: making the case for embodied carbon intensity targets in construction, in: 
Jankovic, L. (Ed.), Zero Carbon Buildings Today and in the Future.
11 Giesekam, J., Densley Tingley, D. & Cotton, I. 2018. Aligning carbon targets for construction with (inter)national climate change mitigation commitments. Energy 
and Buildings. 
12 UKGBC 2017. Delivering low carbon infrastructure.
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CIE-MAP 
Working closely with government and industry, CIE-MAP conducts research to identify all the opportunities along the 
product supply chain that ultimately deliver a reduction in industrial energy use. CIE-MAP brings together the four leading 
UK universities of Bath, Cardiff , Leeds and Nottingham Trent with a range of expertise in engineering, economics, psychology, 
design, political science and governance. Funded by the Research Council’s Energy Programme, CIE-MAP forms one of six 
centres focused on reducing energy demand in the UK.

Cite this paper as: Giesekam (2018) Reducing carbon in construction: a whole life approach
For further information contact Dr Jannik Giesekam:  J.Giesekam@leeds.ac.uk  0113 343 5576 

should seek to introduce whole life carbon targets where 
project benchmarks can be established. The UK's mandatory 
greenhouse gas emission reporting requirements for quoted 
companies should be extended to include the scope 3 
embodied emissions associated with developing new 
facilities. To prevent potential greenwashing, all construction 
product manufacturers should be required to produce 
an Environmental Product Declaration to support any 
quantifi able sustainability claims made in the marketing of 
their products. Equivalent requirements are already in place 
in France and Belgium18.
Interventions such as these could motivate more widespread 
whole life carbon assessment. This in turn would support 
the development of low carbon expertise, accelerate data 
gathering and the growth of an industry with signifi cant 
export potential. With design teams targeting whole life 
carbon reduction in countries such as Australia, Canada, 
China, Norway, Sweden, France, Germany, the Netherlands 
and even some projects in Qatar, there is growing global 
demand and competition to develop low carbon construction 
solutions. There is a clear opportunity for the UK to become 
world leaders in this growing industry that will support 
skilled jobs, develop the market for low carbon products and 
achieve signifi cant reductions in carbon emissions. However, 
this will only be possible if swift action is taken to stimulate 
more widespread assessment.

Brief prepared in April 2018
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 Figure 2: Built environment emissions and targets

Sector progress in cutting carbon
In 2013 the Green Construction Board (GCB) set out a 
Routemap to deliver an 80% reduction in built environment 
emissions by 20508. Unfortunately the sector has already 
fallen behind the target trajectory (Fig1). 
Built environment emissions are typically split into 
operational and embodied emissions. Embodied emissions 
are those associated with producing building products, 
constructing and maintaining an asset and completing 
end of life disposal. Operational emissions are primarily 
those associated with the space heating and lighting of 
buildings and the operation of infrastructure assets. By 2014 
the industry had achieved a 32% reduction in operational 
emissions compared with 1990 but only a 6% reduction 
in embodied emissions. Since the end of the recession 
embodied emissions have steadily increased. 

Delivering sector carbon targets
Delivering an 80% reduction in built environment emissions 
by 2050 will require reductions in both operational and 
embodied carbon emissions (Fig2). CIE-MAP scenario 
analysis shows that anticipated reductions in the carbon 
intensity of the electricity supply are unlikely to off set the 
impacts of increasing construction activity9. Consequently, 
sizeable reductions in embodied carbon intensity will need 
to be achieved within supply chains and through design 
changes. Given the current distribution of embodied 
emissions (Fig3), reductions across projects of all types will 
be required if industry targets are to be met10. That means 
the current focus on whole life carbon reduction must 
extend beyond infrastructure projects to domestic and non-
domestic buildings. 
In the longer term, the Paris Agreement implies achieving 
a net zero carbon UK by 2055-2075. That means that many 
projects under design now will need to be compatible with 
a net zero scenario. Therefore construction clients, designers 
and contractors must be ready to deliver net zero projects 
within the next few years. Under any net zero scenario 
minimising embodied emissions in the built environment 
will reduce the need to adopt expensive negative emissions 
technologies, such as BECCS, to achieve the net zero goal. 

 Figure 3: Distribution of embodied carbon emissions in 2011
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 Figure 1: Progress against the Green Construction 
Board’s Low Carbon Routemap

Aligning company targets
Despite the urgent need for carbon reduction, as of July 
2017 less than half of the top 70 UK construction fi rms by 
turnover had public carbon reduction targets. Those targets 
that have been established are mostly short term (typically 
out to 2020) and below the rates of reduction required by 
the sector as a whole11. In the past two years a few UK fi rms, 
such as Landsec, Laing O'Rourke and Bennetts Associates, 
have sought to align their targets with international climate 
commitments through schemes such as the Science Based 
Targets initiative. This has led to a recent cross-industry 
call for the development of a common sectoral carbon 
reduction trajectory, consistent with the Paris Agreement, 
from which commensurate company and project targets can 
be derived12. The development of such a trajectory presents 
a number of challenges and, at minimum, will require 
signifi cant adaptation of the current Science Based Target 
methodologies11. 

Maintaining a common trajectory 
If such a common trajectory is to be developed then it must 
be accompanied by a credible action plan to instil confi dence 
that the trajectory is deliverable. Unlike the GCB Routemap and 
Construction 2025 targets, a formal process for monitoring 
progress against the trajectory should also be established in 
advance. To ensure that this trajectory is maintained in the 
long term, CIE-MAP recommends that a permanent, well 
resourced and independent body is established to undertake 
its development and take ownership of the industry's carbon 
reduction agenda. This new body would also undertake 
other tasks that support carbon reduction, such as compiling 
a central national database of life cycle assessment data and 
Environmental Product Declarations, and developing a low 
carbon building skills plan. This body should also establish a 
public league table of carbon reduction commitments from 
fi rms operating in the UK to encourage greater competition. 

A new focus on whole life emissions
Across most project types, embodied emissions are a sizeable 
and increasing share of the whole life total (Fig4). In spite of 
this many policy levers, such as the Building Regulations, 
continue to focus solely on operational emissions. Focussing 
on further incremental reductions in operational energy will 
require increasingly expensive solutions to achieve ever more 
marginal gains. CIE-MAP recommends changing the focus of 
carbon assessments to whole life emissions, which presents 
a broader range of mitigation options13. Whether through 

 Figure 4: Typical breakdowns of whole life carbon emissions by project type16
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the use of alternative low carbon materials, more effi  cient 
structural design, or the increased use of recycled or re-used 
components, taking a whole life perspective off ers a broader 
choice to designers trying to deliver low carbon solutions. On 
many projects savings in embodied emissions are associated 
with reduced capital costs, as embodied emissions are often 
a proxy for material and fuel use. The carbon savings from 
reducing embodied emissions are also more immediate and 
predictable than anticipated future savings in operational 
emissions.

Supporting guidance & standards
There is a mounting body of guidance and standards 
supporting whole life carbon assessment and mitigation14. 
In November 2017 the Royal Institution of Chartered 
Surveyors (RICS) launched a new Professional Statement15 
that standardises whole life carbon assessment in the built 
environment. This will be mandatory for RICS members 
from May 2018 and provides a framework for consistent 
assessment and reporting across the industry. Clients will 
be able to request assessments to this standard, with a 2017 
guidance package from the UK Green Building Council clearly 
explaining how to develop an eff ective brief incorporating 
embodied emissions16. Using these documents, clients 
should feel comfortable commissioning and responding 
to whole life carbon assessments. CIE-MAP recommends 
that progressive clients go one step further and introduce 
embodied or whole life carbon targets on their projects 
at the earliest possible stage. This has already been done 
successfully on many projects and is now a routine feature 
of sustainability briefs for commercial developers such as 
British Land and Derwent London10.

Barriers and benefi ts
In the past common barriers to more widespread whole 
life carbon assessment have included a lack of industry 
skills, perceptions of high costs, and a shortage of product 
carbon data and project benchmarks17. These have been 
compounded by a general lack of drivers for assessment, 
with most assessments to date driven by client requirements 
or the moral convictions of individual practitioners. Though 
some of these barriers remain, there has been much progress 
in recent years. For instance the stock of Environmental 
Product Declarations is growing rapidly with over 6000 now 
published and, with the RICS set to gather project data in a 
granular standardised form15, accurate benchmarking  of 
projects will soon be possible. As life cycle costing becomes 

Reducing carbon in construction: a whole life approach
The UK construction sector is failing to meet its carbon reduction targets and needs to explore additional mitigation options. 
Addressing the growing carbon emissions associated with constructing new assets is essential in meeting this shortfall. 
Extending the focus of project carbon assessments and targets from operational to whole life emissions presents clients with 
a broader range of mitigation options. However, many clients will not adopt such boundaries without additional regulation 
or incentives. Targeted intervention from national and local government could drive innovation in design teams and supply 
chains, improve sector productivity, reduce the costs of UK buildings and infrastructure, create employment opportunities 
and boost export markets.

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

targets where project benchmarks can be established.

2. Require Environmental Product Declarations to support the environmental claims of product manufacturers. 

3. Establish a public league table of carbon reduction commitments from construction fi rms to improve transparency 
and encourage competition. 

4. Extend greenhouse gas emission reporting requirements for quoted companies to include the scope 3 embodied 
emissions associated with developing new facilities.

5. Establish a well resourced independent body to take ownership of the construction sector’s decarbonisation agenda. 
Their initial tasks should include: developing and maintaining a common sectoral carbon reduction trajectory from 
which commensurate company or project targets can be derived; compiling a national database of life cycle assessment 
data and Environmental Product Declarations; and developing a low carbon building skills plan. 

6. Local authorities require assessment of whole life carbon on signifi cant schemes.

7. Progressive commercial clients introduce whole life carbon targets to drive innovation.

Challenges facing UK construction
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 future prosperity. Domestically that requires 
dramatically increasing housebuilding, retrofi tting one 
existing home every minute, and delivering an infrastructure 
pipeline worth in excess of £600bn. Internationally, UK fi rms 
are expected to capture an increasing share of the global 
market for sustainable construction and be at the forefront 
of delivering the Government's Clean Growth ambitions2. 
Meanwhile by 2025 the industry is expected to halve delivery 
time, cut costs by a third, halve the trade gap between exports 
and imports of construction products, and halve carbon 

emissions from the built environment3. All of this must be 
achieved by a highly fragmented sector with low fi nancial 
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 
industry through the Construction Sector Deal as part of 
the Industrial Strategy6. This transformation must focus 
on reducing carbon whilst improving sector productivity 
through the adoption of more resource effi  cient designs, 
novel materials and delivery models. The successful 
transformation of this industry will be critical to achieving 
the Government's target of doubling resource productivity 
over the next 25 years7 and meeting carbon targets.
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Summary
In short

»» The Paris Agreement means UK carbon targets must be strengthened

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

»» The UK built environment is decarbonising at a slower rate than is required

»» Current company targets are insufficient to deliver sector and national goals

»» There is growing momentum around Science Based Targets

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


