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Bringing Embodied Carbon Upfront
Tackling the climate emergency through reducing embodied carbon emissions
Singapore, 23 September 2019 – The built environment is in a prime position to address the
emergency of climate change through the reduction of embodied carbon emissions from our buildings
and infrastructure assets, according to a new report published by the World Green Building Council
(WorldGBC).
Released in conjunction with the 10th World Green Building Week, Climate Week NYC, and the United
Nations Climate Action Summit 2019, the comprehensive “Bringing Embodied Carbon Upfront” report
highlights decarbonisation of the built environment as one of the most cost-effective ways to mitigate
climate change. With the global building stock expected to double in order to accommodate the world’s
projected population of 10 billion, this growth will contribute to an expected doubling of the global
consumption of raw materials by around the middle of the century, significantly increasing the building
and construction sector’s emissions and climate impact.
“Our new report is a solution-focused response to the urgent need to significantly reduce
upfront emissions in buildings and construction and demand action across carbon intensive
industries and materials,” said Ms Christina Gamboa, CEO of the WorldGBC. “With the support of
our global network and the endorsements we have received for the report, we are confident that
we can stimulate market demand and facilitate radical whole value chain collaboration that will
be truly transformative and benefit both people and planet.”
The built environment is responsible for 40 percent of global carbon emissions, with embodied carbon
emissions being especially critical. The carbon dioxide equivalent of emissions associated with the full
supply chain of all materials and systems put into any built environment project, embodied carbon is
different from operational carbon in that the latter can be improved over the lifetime of a building. If
embodied carbon emissions are not addressed before the building project moves past the design
stage, there is no way for building owners to reclaim lost carbon savings once the building is
constructed and subsequently used.
The breakdown of carbon emissions for buildings is typically 30 percent embodied carbon emissions
versus 70 percent for carbon emissions due to building operations. In Singapore, where the lifespans of
buildings tend to be shorter due to urban renewal, the embodied carbon emissions of buildings can
constitute up to 40 percent of the total carbon emissions over the lifespan of the building.
“Our buildings and infrastructure assets are in a very prime position to mitigate the effects of
climate change by being greener and more carbon-efficient,” emphasised Dr. Ho Nyok Yong,
President of the SGBC. “SGBC’s unique position in the building and construction value chain
allows us to aggregate and share innovative solutions and best practices that contribute
towards a low-carbon future, complemented by our own programmes designed to raise
awareness and expand knowledge. As the built environment is designed and constructed to be
more energy-efficient, we need to deepen our focus on addressing embodied carbon, emissions
that will stay with the building from the outset and throughout its lifespan.”
The upfront emissions from materials and products used to construct buildings and infrastructure, and
those installed later during maintenance and renovation, usually represent a significantly greater source
of embodied carbon than all other stages in the lifecycle. Globally, cement and steel are two of the most
important sources of material-related emissions in construction. Cement manufacture is responsible for
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around 7 percent of global carbon emissions, with steel also contributing 7-9 percent of the global total,
of which around half can be attributed to buildings and construction.
The Singapore building and construction value chain is demonstrating leadership in addressing sectoral
embodied carbon emissions. Leading eco-developer City Developments Limited (CDL) is one of four
Singapore companies endorsing the WorldGBC report, joining more than 80 like-minded organisations
across the world including technology giants Google and Microsoft as well as the cities of Vancouver
and Sydney to achieve coordinated action (the full list of endorsers is contained in Annex A). Since
2016, CDL has been measuring the wider carbon life-cycle impact of its projects by tracking and
reporting its top five building materials and the embodied carbon of construction materials used in its
property development activities. Going one step further, CDL was the first real estate company in
Singapore to have its carbon emissions reduction target assessed and validated against the Science
Based Targets initiative (SBTi) to reduce the embodied carbon of all its construction materials by 24
percent vis-à-vis conventional equivalents by 2030.
Ms Esther An, Chief Sustainability Officer of CDL, said, “As a pioneer in green building, we have
been integrating sustainability across all aspects of our business for more than two decades.
Even before climate change became a mainstream issue, CDL had been actively advocating for
mitigation and adaptation to environmental challenges to future-proof our business. Guided by
our ethos of ‘Conserving as We Construct’ and as part of our CDL Future Value 2030
sustainability blueprint, we have continued to accelerate our climate action by raising carbon
emission intensity reduction targets across our Singapore operations. As embodied carbon
accounts for a significant proportion of our industry’s carbon footprint, only through collective
action involving our contractors, architects, consultants and suppliers will we be able to lower
our overall environmental impact.”
Homegrown concrete manufacturer Pan-United Corporation Limited (Pan-United) is another local
endorser of the WorldGBC report. As an early mover and producer of green cement and concrete, PanUnited has certified close to 150 models of its cement and concrete portfolio with the Singapore Green
Building Product (SGBP) certification scheme managed by the Singapore Green Building Council
(SGBC). This ensures that all cement products used in Singapore green building projects will keep
embodied carbon emissions to a minimum. This onus on sustainability is crucial as cement and
concrete are one of the most carbon-intensive materials used in buildings.
“The sustainability journey is one we embarked on almost 20 years ago, as we developed
sustainable concrete and cement solutions to achieve a green built environment in Singapore
and globally. While we have made meaningful progress by harnessing our deep product
insights and leading-edge research capabilities, we believe tackling climate change is a
collective effort. We are excited to work with more industry partners to reduce the overall
carbon footprint, starting from the very beginning of the construction process,” said Ms May Ng,
CEO of Pan-United.
The WorldGBC put forth a four-principle framework to reduce embodied carbon through prevention that
can be applied to all stakeholders in the building and construction value chain regardless of the nature
of their project or product. This framework is outlined in Annex B.
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As a strong proponent of sustainable building and construction practices, Singapore urban and
infrastructure consulting firm Surbana Jurong has put the WorldGBC framework into practice in some
way or form through its many built environment projects. This is encapsulated in its design methodology
for super low energy buildings and net zero energy buildings which brings about low maintenance cost.
It also helps influence the choice of building materials which will help to bring about lower embodied
and operational carbon emissions. With its efforts to address emissions from the full building life cycle
directly aligned with WorldGBC's work on embodied carbon, Surbana Jurong will work closely with
SGBC and WorldGBC to accelerate decarbonisation.
Mr Wong Heang Fine, Group CEO of Surbana Jurong said, “As a global group of companies with
over 16,000 staff across 40 countries, we are committed to delivering sustainable and resilient
solutions to support environmental, social and economic growth to the communities we
support. This aligns with our focus on Sustainability as a core pillar of growth for Surbana
Jurong. We are happy to be collaborating on such initiatives of SGBC and WorldGBC which will
drive meaningful change for people, communities, and the environment.”
SGBC will ramp up activities and initiatives designed to help the built environment address embodied
carbon emissions. Alongside the SGBP certification scheme which is designed to take into
consideration a building product’s (and its manufacturer’s) carbon footprint specifically when the
product is in use, SGBC also runs a regular course intended to impart familiarity on the environmental
impact of building products as well as acquire knowledge to produce a recognised assessment report to
communicate a product’s carbon footprint.
SGBC will also build general awareness on embodied carbon emissions and why it matters through
educational campaigns and cognizance programmes, including a thought leadership forum themed
around the climate emergency on 5 November 2019.
####
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For media enquiries, please contact:
James Tan
Executive Manager (Membership & Communications)
Singapore Green Building Council
Email: james_tan@sgbc.sg
Office: +65 6732 5518
Mobile: +65 9800 4815
About Singapore Green Building Council
The Singapore Green Building Council (SGBC) is an enabler of sustainability in the built environment.
Represented by a distinctive public-private partnership that spans across the real estate value chain, SGBC is
the nexus for the advocacy of a green built environment that is healthier and more resource-efficient.
SGBC shapes green buildings by working to reduce the carbon footprint of buildings and advancing responsible
procurement, reinforced by SGBC’s product and services certification schemes that emphasise environmental
sustainability.
A member of the World Green Building Council, SGBC is Singapore’s national representative to a global network
of close to 80 green building councils. For more information, please visit www.sgbc.sg
About World Green Building Council
The World Green Building Council (WorldGBC) is a global network leading the transformation of the built
environment, to make it healthier and more sustainable. Collectively, with our Green Building Councils (GBCs) in
around 70 countries, we accelerate action to deliver on the ambition of the Paris Agreement, by eliminating the
buildings and construction sector´s emissions by 2050. We are committed to green buildings for everyone,
everywhere to build a better future.
For the last decade, World Green Building Week has been the global campaign to raise awareness of green
building and shape responses to some of the most pressing issues relating to the implementation of sustainable
practices in the construction and building industry. These issues have included net zero carbon buildings and
green homes. WorldGBC’s green homes campaign in 2018 reached over 155 million people worldwide.
Through its global Advancing Net Zero project, WorldGBC is working to help shape a future in which every
building in the world is entirely net zero carbon by 2050, eliminating the building and construction sector’s
reliance on fossil fuels which are causing irreversible damage to the planet. In order to achieve this goal, the
buildings and construction industry must take urgent action to prevent the emissions associated with materials
and construction processes throughout the building lifecycle. For more information, visit www.worldgbc.org
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ANNEX A – LIST OF REPORT ENDORSERS
The following organisations endorse the vision and ambition of the WorldGBC report, recognising the need for
coordinated action across the whole value chain to achieve this.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

Aalto University, Department of Architecture
ABN AMRO Bank
AECOM
AESG
Akzonobel
Atelier Ten
Australian Sustainable Built Environment Council
Avison Young
B+H Architects
Barratt Developments PLC
Bennetts Associates
Building Research Establishment (BRE)
C40 Cities Climate Leadership Group
Canary Wharf Group
Carbon Leadership Forum
CEI-Bois
CEN/TC350, Sustainability of Construction Works
City Developments Limited
City of Melbourne
City of Sydney
City of Vancouver
Climate Agency, City of Oslo
Climate Bonds Initiative
Cundall
Dalmia Cement (Bharat) Limited
Danish Building Research Institute, Aalborg University
EDGE ENVIRONMENT
EllisDon
Energy Research Institute @ NanyangTechnological University
Energy Transitions Commission
Entra ASA
European Bank for Reconstruction and Development
Frasers Property Australia
GECA: Sustainability & Environmental Certification Program
Global GreenTag International Pty Ltd
Global Infrastructure Basel Foundation
Google
Grosvenor
HeidelbergCement
Infrastructure Sustainability Council of Australia
Integral Group
Interface
International Living Future Institute
JLL
Knauf Insulation
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46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
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59.
60.
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62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.

LafargeHolcim
Landsec
Lemay
Majid Al Futtaim Holding
Mantle
Microsoft
Ministry of the Environment, Finland
Morgan Sindall Group
Morrison Hershfield
Multiplex Global
New York City Mayor's Office of Sustainability
One Click LCA / Bionova Ltd
Pan-United Corporation Limited
Ramboll
RDT Pacific
RICS
Royal BAM Group
Royal Institute of British Architects
Ruukki Construction Oy
Saint-Gobain
Schneider Electric
Signify
Skanska Group
Skidmore, Owings & Merrill LLP
SSAB AB
Stanhope PLC
Statsbygg (Norwegian Directorate of Public Construction and Property)
Stora Enso
Surbana Jurong Consultants Pte Ltd
The Carbon Trust
The Climate Group
thinkstep ANZ
Uponor Corporation
Urban Green Council
Volvo Construction Equipment
We Mean Business
Willmott Dixon
World Business Council for Sustainable Development
WSP
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ANNEX B - REDUCING EMBODIED CARBON THROUGH PREVENTION FRAMEWORK

1. Prevent
• Consider embodied carbon emissions and reduction strategies from the outset, whether
for a whole project or for a single product. Question the need to use materials at all,
considering alternative strategies for delivering the desired function, such as increasing
utilisation of existing assets through renovation or reuse.
2. Reduce & Optimise
• Use low carbon design guidance and calculation tools and benchmarks to evaluate each
design choice in terms of upfront emission reductions and as part of a whole life
approach.
i. Apply design approaches that minimise the quantity of new material required to
deliver the desired function
ii. Prioritise materials which are low or zero carbon, responsibly sourced, and
which have low lifecycle impact in other areas, including the health of the
occupant, as determined through a product specific environmental product
declaration where available
iii. Choose low or zero carbon construction techniques having maximum efficiency
and minimum waste on site
3. Futureproof
• Consider future use scenarios and end of life, maximising the potential for maintenance,
repair and renovation, and ensure flexibility for future adaptation. Design for disassembly
and deconstruction to facilitate future reuse, selecting materials which can be recycled
and which can be extracted and separated easily for processing.
4. Offset
• As a last resort, offset residual embodied carbon emissions either within the project or
organisational boundary or through verified offset schemes.
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ANNEX C – ADDITIONAL QUOTES
Lynn Simon, Head of Real Estate & Workplace Services (REWS) Sustainability, Google says:
“The World Green Building Council's call to action on embodied carbon comes at an incredibly important moment
for our planet. Operational efficiencies and clean energy are critical considerations for the building sector, and
this document elevates embodied carbon as another important factor to be measured and optimized.
“By establishing a vocabulary and considering current and future states for this relatively new area of study, the
call to action offers a better starting point for projects today to rethink their impact and take action on embodied
carbon, and inspires the projects of tomorrow to push beyond carbon savings to create regenerative buildings.”
Mark Watts, Executive Director, C40 says:
“The majority of the world’s population live in cities, projected to rise to 70% by 2050. As cities continue to grow,
and temperatures continue to rise dangerously, it has never been more important for the buildings and
construction sector to be leading the way on climate action. Because the sector is responsible for such a large
chunk of global emissions, it means there is huge potential for reduction. It is excellent news that the pathways
laid out by the World Green Building Council contain an interim target for 2030 - as we know how important this
date is for getting the world on track to limit global temperatures to 1.5C. Now the sector needs to mobilise
immediately to put these changes into action for global benefit. Collaboration between sectors and organisations
will be key to achieving this transformation - and at C40 we are looking forward to supporting cities to make it a
reality.”
Krista Mikkonen, Minister for the Environment and Climate Change, Finland says:
“Tackling whole life carbon and achieving circularity in the construction sector is the key to a carbon neutral
world. The time for action is now! The Finnish Ministry of the Environment already launched its Low Carbon
Construction Roadmap in 2017, paving the way for ambitious legislation. Our national goal is to reach carbon
neutrality by 2035 and carbon negativity shortly thereafter.”
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