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Climate Change Fuels Extreme Heat
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B Record Breaking Rainfalls
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Earth to warm up to 2.9C even with current cli-
mate pledges: UN

Paris (AFP) - Countries’ greenhouse gas-cutting pledges put Earth on track for warming far beyond key limits,
potentially up to a catastrophic 2.9 degrees Celsius this century, the UN said Monday, warning "we are out of
road".
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Hong Kong’s Roadmap To Carbon Neutrality

Hong Kong’s
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source: LETI, 2020
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Embodied carbon makes up 30-40% of buildings’

total lifecycle emissions
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Carbon in Concrete 202 2 FEEREGE SRR S

2022 Research Report of China Building Energy Consumption and Carbon Emissions
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END OF LIFE:

Concrete can be ground up at the end of its useful
life to make aggregate for new concrete.

*|f exposed to air, concrete will absorb some CO, 20‘20‘*25&-2
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ICC Low Carbon Concrete = Routemap
selected actions to 2030

Stage 2 Stage 4 Stage 6
Knowledge Supply and Adopting New
Transfer Construction Technology
N m U m \OSJ m 07
Stage 1 Stage 3 Stage 5 Stage 7
Defining and Design and Specification Optimise Existing Carbon Sequestration,
Benchmarking the Technology Capture and Use

Carbon in Concrete

BEST PRACTICE IN USING CONCRETE BEST PRACTICE IN MAKING CONCRETE




Telcl UK Example: Low Carbon Concrete Routemap

2022 2030
Action Taken/in progress Directions

<

1. CONTINUOUS fht:abll_lzv:eg‘a):l’;l:r? giggfzeet:zraolh:obnecrrzﬁ‘:nv‘a’?;it\sgafsalnSt CO,e calculations based on kg CO,e e/kg of materials as
BENCHMARKING e e e used, not general database values
2. KNOWLEDGE Formation of Concrete Decarbonisation Task Force
T NSEER and repository to showcase low-carbon technologies Develop performance-related standards
RA and initiatives
3. DESIGN AND :rr:(:;izshegu::::zrrzni;acﬁtzri?\;lr;:r?npitr:g:f;:;e:;nts Continuous improvements in efficiency, designing with re-
SPECIFICATION profiled sections JEetel CIEMENS EINe 1elr E-Use
4. SUPPLY AND Add a requirement for procurement to take account of Reclaim cementitious material and aggregates from
CO,e throughout the supply chain, with measuring demolition arisings for reprocessing and use in new
CONSTRUCTION mandatory concrete
Increase and optimise use of GGBS, fly ash and limestone . . . o .
5. OPTIMISING EXISTING as an SCM witr? adoption of additional ?/nulti-component AI/s_ensmg enabled real-time adjustment to optimise mix
TECHNOLOGY cements into standards design used at scale
6. ADOPTING NEW I[dentify clays in the UK with mineralogy suitable for : : : :
TECHNOLOGY calcining to use as cementitious materials (SCM or AACM) AIB sz el EEl el @l (el sl erell)
7. CARBON Coordinated database of pilots required and identification Synthetic SCMs/AACMSs and aggregates that sequester

of optimal locations for factories that will make use of

captured CO, CO.e during manufacture

SEQUESTRATION
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Standards &Tools

CORPORATE
GHG INVENTORY PRODUCT CARBON LABEL

FOOTPRINT
CIC GREEN

PRODUCT CERTIFICATION

'. CIC Carbon Assessment Tool
. EEEREMFAMIA

@ UNIENISO
= 14064-1

PROJECT CARBON
/ENERGY

PAS 2080
Carbon Management in Iso
NS

Infrastructure Verification
1ISO 50001 e
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NS

ISO 14067




CIC Green Product Certification

Bronze

Silver 3%
9%

¢

e ehe CIC GREEN

RMC PRODUCT CERTIFICATION

Platinum

6 1 2 Ready Mixed Gold
25%
Concrete
62% B "_-" :
& " gl
B E @ I I http://cicgpc.hkg

Eﬁﬂﬁﬂﬁmﬁ bc.org.hk

1 2 6 Credits under BEAM Plus
Suppliers New Building 2.0 (a5 of June 2023) e



http://cicgpc.hkgbc.org.hk

CIC Green Product Certification

Supplier 1 Supplier 2 Supplier 3 Supplier 4
‘ ‘ _ _ = Supplier 5 = Supplier 6 m Supplier7 = Supplier 8
Supplier 1 m Supplier2 = Supplier3 = Supplier 4 m Supplier9 w Supplier 10 = Supplier 11 Supplier 12

Supplier5 = Supplier6 = Supplier?7

12 rRMC

Suppliers
under GPC

] RMC
Suppliers
under GPC

byno.ofproducts
(as of August2022)

One supplier covers over Market share is relatively

70% of the RMC balanced

¢

CIC GREEN

PRODUCT CERTIFICATION

byno.ofproducts

(asofJune 2023)
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Yearly design targets for structural embodied carbon
2020 2025 2030 2035

Total construction emissions
(shaded area) due to targets
=21 GtCO.e '

IStructE suggests 10%
reduction in concrete
carbon per year
towards 2050 zero
emissions

40% better than average

o Global average targets

40% worse than average

Structural embodied carbon (kgCO-e/m?)

Table 1. Benchmark for Ready-mixed Concrete
under the CIC Green Product Certification

In Hong Kong, C45-C60 is

Certification Level
commonly used.
* More stringent rating
scheme?

>
* More ambitious targets?
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O PARK 2

GGBS Replaces [Low Carbon Rebar
60% Cement

From Project Team

"Since special equipment is required to make concrete,

P UBLIC P RO J EC T the cost has increased. However, the strength of "green
S H O W C AS E concrete” is better and the safety factor is 5% to 10%

higher than that of ordinary concrete.”
ETERRR 'O . PARK2 20245 RIA  #3E R T Hi= $8R24 %X BEH (hk01.com) e



https://www.hk01.com/%E7%A4%BE%E6%9C%83%E6%96%B0%E8%81%9E/851133/%E5%BB%9A%E9%A4%98%E5%BB%A0-o-park2-2024%E5%B9%B4%E5%95%9F%E7%94%A8-%E6%89%BF%E5%BB%BA%E5%95%86%E6%96%BD%E5%B7%A5%E6%9C%9F%E4%B8%89%E6%8B%9B%E6%B8%9B24-%E7%A2%B3%E6%8E%92%E6%94%BE

Codes &Specifications

HONG &

KONG#

GENERAL
SPECIFICATI{LY
FOR

WA A LIFFRING
WORKS

Volume 1 of 2
2020 EDITION

(3) Cement, PFA, GGBS, aggregates, water and admixtures for concrete
shall comply with Clauses 16.06 to 16.10.

(4)  SRPC shall only be used if stated in the Contract. PFA shall not be
used with SRPC.

(5)  PFA shall not be used in addition to PFAC.
(6)  Either PFA or GGBS shall be used in concrete of all pile caps and
substructure construction where the concrete member 1s thicker than 750

mm.

(7)  GGBS shall not be used in conjunction with PFA or PFAC.

General Specification for Building
2022 Edition

If CSF, PFA or GGBS is incorporated in the concrete as separate cementitious

materials, the following requirements shall be complied with unless specified/
approved otherwise by the SO:

(a) The proportion of PFA replacement shall not exceed 35% of the total
cementitious content.

(b) The proportion of CSF replacement shall not exceed 10% of the total
cementitious content.

(c) The proportion of GGBS replacement shall not exceed 40% of the total
cementitious content and the use shall be subject to the approval by the SO
of the Contactor’s proposal on concrete curing method and formwork
striking times.

To cope with more

New Low Carbon Materials?

Prescriptive to Performance

-Based Requirements?

BUILDINGS
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N

The usual range of pfa or ggbé. content by mass of the total cementitious content should be:
(a) 25% to 35% for pfa

3 o e d v - &r"!
(b) 35% to 75% for ggbs. S ‘*—-*'-,._.“‘"-ﬁ.r_,‘?' 7 _ﬁ”fﬂ it
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CIC SUSTAINABLE )

Engaging 22023 e I
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Value Chain

Stakeholders

Role

Policies and incentives that prioritise

Government, Regulators, Local Authorities
= 5 o - and accelerate transition to net zero

_ = Provide equity, debt, insurance,
Financiers (Shareholders/Investors & Insurers) and financial services to support

a net zero economy

2080 scope of requirements

Leadership, set targets, prioritise
project pipeline that meets the net

i r Asset Owners / Managers
S0¢ £ty sens and f 5 zero transition objectives

occupiers

Net zero outcome-led design
with wider benefits and no build
as an option

Designers

to influence whole life carbon

Net zero outcome-led construction
Constructors considering whole life cycle impacts

5 . Pro-active engagement on low
Product / Material Suppliers carbon practices and materials

I . . T —

Source: PAS 2080:2022 Carbon management in buildings and infrastructure (under public consultation)



Public Procurementto stimulate market supply

Public Projects can Catalyse Concrete

Decarbonisation

A DESIEN GUIDE TO STATE AND LOCAL
LOW-CARBON CONCRETE PROCUREMENT

' |Establish public
procurement rules in
adopting low carbon
materials

Require EPD/ GPC for
public construction
contracts




Incentivize Private Sector

‘ GFA Concession

H KGBC Tax deduction for environment-

BEQM PlUS ‘ friendly facilities/ materials ?
w2 IR

‘ Financial Support?

BEAM Plus assessment is Hong Kong’s
leading initiative to offer independent
assessments of building sustainability
performance.
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Decarbonising Concrete Approaches

Supplementary Low carbon cement Carbon Curing Technology

o cementitious materials sourcing
Minimise Cement _ .
Content PEA China Utilise waste CO,
VS GGBS Japan captured from
Strength, Durability, Workability, Silica Fume Other IndUStrlaI
Elasticity, etc. G|aSS Fibl"e pI’OCGSSGS

GGBS series concrete mixes,
which can replace 35 -75% of

<

PFA series concrete mixes (bored pile and pile cap),
which can replace 25 -35% of cementitious material,

are all certified to Platinum grade. cementitious materials

...........
S T e



A Study on the Carbon Neutrality Pathways of e
© China’s Cement Industry
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Available Technologies to Produce Low Carbon Concrete

Carbon Synthetic Aggregates B Mineralization-Based Concretes CATALYSTS FOR
Mineralization 1 W (R&D.PBS) ADVANCEMENT
PBS:
performance-based
Cement 3 Novel SCMs & Increased PLC specifications
Substitution m (R&D.PBS) §: financial
incentives

R&D: research and

Fuel = Low-C Fuels development
Switching | (.R&D) Demo:
demonstration

projects

Plant
Modifications

|
3 Carbon Capture

g (demo, )
GHG REDUCTION

H B
Particle Packing = Novel Cement/Concrete HEN
m (R&D) m (R&D) Increasing Potential

SCM: supplementary cementitious material. A DESIGN GUIDE TO STATE AND LOCAL LOWARBON CONCRETE PROCUREMENT
PLC: Portland-limestone cement.

RCA: recycled concrete aggregates.




Conclusion: Low-carbon Concrete Strategies

R EARKT BFEINDFS T

Invest in research and Enhance existing rating
development to explore schemes, such as the
innovative technologies, CIC GPC rating scheme,

materials, and to align with more
processes that can stringent international
further reduce the standards and promote
carbon footprint of the use of low carbon
concrete. concrete.

Collaboration R&D Policy Framework Standards and Certification Education and Awareness

2

Increase awareness
among industry
professionals and the
general public about the

Foster collaboration

among stakeholders

including government
bodies, industry

Develop a
comprehensive policy
framework that
incentivizes the use of

professionals, low carbon concrete importance of low
manufacturers, and and sets clear targets carbon concrete and its
researchers to for carbon reduction in positive impact on
collectively drive low the construction industry. reducing carbon
carbon concrete emissions.

initiatives.
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