ER [rLVERSARY T —ded — HJJJ %
-3 > GREEN COUNCIL Professlonal Services - m O m-l]
\ =) Il ﬁ ﬁ ﬁ i Advancement Support Scheme 0 & i:‘%@l = v
eyt

B
6H3&+§ 6
.. : & ARl ﬁ
Training Workshop ; ‘L‘;‘@i %‘ *‘;::E'ﬁ?g"g vis
. ; Uo» o
ESG Transformation and Evolution: /&’@ﬂm*‘fmﬂ@ﬂ H 1s %‘%HNY
- m\“’ﬂ YAE?' @® H‘ z«‘,
Driving Impactful Changes through Technologm]]H A d Wme ¢ Y&
0 §(\ v
@?&ﬂﬁtxg'%ﬁiﬁt v Q,
\ ¥ @
Instructor: ﬁ O*Q'.HEH““ swx:?' - +@g
Ir Prof C.F. LAM % WU Qesin Te
Founder & CEEcoPradService Limited @2 P 1"@@2, B‘J}_‘/ “’05
L SO I M Tw.0
A o SRS S @ Lnjyv o
PR g I Rt g
IR ) "'*'0. v‘,jg@mﬂ")ﬁ?
Remarks: This material/event is funded by the Professional Services Advancement Support Scheme of?]@ (ébvernment ﬂne Hong

Kong Special Administrative Region. Any opinions, findings, conclusions or recommendations expressed in this material/any event
organised under this project do not reflect the views of the Government of the Hong Kong Special Administrative Region or the

Vetting Committee of the Professional Services Advancement Support Scheme.



L P recvoLocy

) AR

AL A WD
: d

‘-quh;'
i ww%

A—JF +

ESG Transformation & Evolution:
Driving Impactful Changes through
Technology

AGENDA

09:00-12:15 (Breakat 10:30-10:45)

w Sessiorl: Overviewof the intersectionbetween ESGndtechnology

w Sessior?: Discussiorof greentechnologiesdriving ESGransformation

w Session3: Experiencesharing GreenTechin practice ¢ connecting
technologywith environmentalaction

14:00-17:30 (Breakat 15:30-15:45)

w Session4: Exercisesto identify ESGchallengeswithin LJ- NIi A O A
organizations

wSession5: Group activities to brainstorm technologydriven solutions
for addressingeSGhallenges

wSessiort: Guidanceon aligningtechnologychoiceswith organizational
ES@oals



PASS Training Workshop No. 2

ESG Transformation & Evolution:
Driving Impactful Changes through Technology

INSTRUCTOR

Ir Prof Lamis a widely recognizedprofessionalcivil and environmentalengineerwith

extensiveexperiencein managinga broad spectrum of infrastructure, sustainability
Ir Prof C.F. LAM andenvironmentalmanagemenprojects

( , ) On professionalservice,he is a founding member of the organizingcommittee and

judging panel of the Hong Kong Green Award, Hong Kong ESGAward, various
BSc(Eng), BSc(Econ), MSc(Env Man) , FHKdRvironmental awards and competitions Ir Prof Lam is a distinguishedleader of

MICE, Eng EIA Pro prominent professionabodiesincludingthe HongKongGreenStrategyAlliance,Hong
Konglnstitution of Engineerand HongKongWasteManagementAssociation

Founder & CEQcoPrdService Ltd  On academicfront, he is the Adjunct Professorof The Universityof HongKongand

Your ECOMATIC (GreeammittedPragmatic) part-time lecturer of HKUSTteaching master courseson corporate environmental
Partner for sustainability solutions and managementand regulatory compliance,carbon neutral engineering,environmental
multi-media creations impactassessmentzSGnd greenfinance Heis alsoa soughtafter expertwitnessfor

court proceedings,speakerand trainer on various environmentaland management
topics




INTERSECTION OF ESG
AND TECHNOLOGY

Leading a New Era of Green
Transformation

Speakerir Prof CF LAM
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Grouping ESG Efforts for Reporting




Evolution of ESG

Evolution of ESG Why ESG Needs
Technology

Al{w b 9{D b 9{D Operational execution of ESG

: commitments
A Increasing regulatory and :
investor pressure Realtime measurement and

verification

A Shift from disclosure to Scalability and cost efficiency

performance




Evolution of ESG

Technology as ESG
Enabler

A Digital data platforms

A Al and advanced analytics
A 1oT and automation

A Green and climate technologies

Future ESG Model

Outcomedriven ESG
Technologyenabled transparency

Integration into core business
strategy



How GreenTech
Operationalises ESG
Commitments

Environmental Pillar Impact

GreenTech reduces emissions and pollution through
renewable energy, carbon capture, and circular
materials.

Social Pillar Contributions

Technologies improve public health, create jobs,
and support climate resilience via cleaner air and
safer mobility.

Governance Enhancements

Digital platforms enable accurate ESG reporting ang
accountability through robust data measurement
and verification.

Addressing ESG Credibility

Carbon accounting software and sensor networks
prevent greenwashing by providing verifiable ESG
data.




Why ESG and .
Evolution of ESG Framework

GreenTe.Ch are ESG evolved from risk screening to a core factor in
Converglng Now capital allocation and regulatory compliance.

GreenTech as ESG Execution

GreenTech provides scalable technologies essential
for reducing emissions and achieving ESG goals.

Drivers Accelerating Convergence

Regulation, investor strategies, and climate risks
drive ESG and GreenTech integration.

| 2y3 Y2y3Qa {ONF OGS
Hong Kong acts as a global financial hub enabling
ESG adoption and GreenTech scaling across bordefs.




Global GreenTech Market

it dRAr AADZ! rdAyr

Shifting Global Investment

US GreenTech investment share declined from 76% to
ngz2 GKATS [/ KAYIl Qa aKIl Nb

' AAl Qa vdzZr t AGFOABS [ S
Asia transitions from earlgtage GreenTech to large

scale deployment in renewable energy and smart
infrastructure.

|l 2y3 Y2y3Qa {0NFXGS3IAO
Hong Kong acts as a capital and professional services
Kdzo fAYyl1Ay3a 3t 20t AYyOdSaup




Emerging ESG Models

Technology Central Future ESG Models
to ESG

w WiBrie monitoring vs. annual :
snapshots A Outcomedriven ESG

w S5FdF Fdzi2Yl dazy o Y2 Eeshyoipgyenghled transpapercy
spreadsheets)

A Integration into core business
w t NBRAOUGADGS Y2RSHA yIstrateoNg Of A Yl S N 3

w {dzLJLIX & OKFIAY U(NWJ@yaLl NByoOoé o{ O2L)S ol
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Environmental:

loT, Al, Digital Twins, Smart Grids

Social:
Workforce analytics, health & safety tech
Governance:

RegTechBlockchain, ESG data platforms




From ESG Strategy to Digital Roadmap

ESG Tech Investment Matrix Future ESG Model

A Evaluating options based on:
Define Ambition

A Impact (Carbon reduction)

A Cost vs Savings Identify Material Issues

A Scalability across assets Map Tech Enablers

A Data Availability Prioritize Investments

Measure ROl




GLOBAL GREEN TECH MARKET

DIVERSIFICATION

Investment Trends & Geopolitics Investment Share Change
(2000 vs 2023)

USA

China

Megadeals SurgeSince 2021, Megadeals
(>US$100M) have increased, showing confidence o
In commerciaiscale green tech.

Geographic ShiftGlobal investment is moving 50
from US concentration to diversification, with .
China leading in patents and unicorns. -

80 I 2000-2004 Share (%) [N 2020-2023 Share (%)

GLOBAL GREEN TECH UNICOR

Source: InvestHK 2025 Report / Deloitte Analysis




CHALLENGES & SUCCESS FACTORS FOR ADOPTION

Main Challenges

Top barriers fromexpert survey:

Weak Demand Push
Missing Ecosystem

Talent Shortage

o

20 40 60 80 100

Core PainPoint:  Weak demand -side pushis acrass -
sector challenge, especially in buildings and transport.

Success Factors

Core drivers for tech adoption:

Supportive Regulation
Financing Access

Supportive Ecosystem

[=]

20 40 60 80 100

Key Path: Policy efficiency (not just subsidies)
is critical for lowering regulatory hurdles and
pilot projects.




Insights from Green Tech Market Experts

Green Tech Expert Profiles across Sectors Geographic Distribution of Green Tech Experts

6% I New and Renewable Energy APAC = Europe = Morth America
19% I Fintech, Equity Markets and Prof. Services
19% I Agriculture, Food & Eco-Fashion

10% I Built Environment

10% I Green Transportation

10% I Waste Management

5% Ilioimsity




Insights from Green Tech Market Experts

Supportive Ecosystem Functioning Business Policy Support

Ecosystem can help on two key aspecjs:| A A functioning business case A Supportive policy and financial
A Reduce regulatory hurdles.g. requires a rather mature incentives can effectively facilitate
through collaboration with academig technologies with a secured entry of new Green Tech
institutions on R&D, Green Tech customer basis and a sound technologies into the market.
solution providers can show the financial situation and a A Developing blueprints, frameworks,
readiness of their technology for customization of the Green Tech and initiatives for emerging
specific market environment) solution to the respective market. technologies.
A Increase attractiveness of business A A strong demanside push is A Landing of tech ventures and
case advantageous for the business promoting of Green Tech R&D,
case. encouraging gdo-market adoption
through pilot projects and
commercialization.
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of the People's Republic of China

-
‘ "/ The Government of the Hong Kong Special Administrative Region e o I tte o
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Hong Kong is
positioning itself as a
gateway for global
green tech, leveraging
policy support,
ecosystem
development, and
strategic infrastructure
to attract investment
and scale adoption.




- Bed DN, Ty e TR Hong Kongositioned to
R \ N\ _Z4 N g 2 become a Green Tech hub in
\ ~ 4 X ¥ e~y IBUEREN APAC, leveraging projects like
S S, So' L L P N AR TR the San Tin Technopole and
\ - N el R G\ Hong Kong Shenzhen

| | ‘ e ‘ L Al N Innovation & Technology Park.

‘ X _ | B Focus areas:
.......... " SR T\ | = B Lo n g E R e A Building trusted investment
Lt RN frameworks with robust

X & b Y & el ' I reporting standards.

! S WK\ R/ ey AR S A Expanding ESG training and
S ANRENE 7 ) R | capacity building.

Driving collaboration

between academia,

industry, and government.
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F—l@vla-n,g Kong as the Global Green Tech Hub

N

| 2y3 Y2y3dQa | YO
a trustedglobal hub for

green tech investment and
innovation, with ecosystem
development and policy

support as the backbone for
scaling adoption.

It emphasizes opportunities
in renewable energy,
sustainable construction,
mobility, and biodiversity
while noting challenges in
financing, demand creation,
and talent development.




Power & New Energy

m\;
) 1]

Sustainable Bunlt Green Mobility
Environment

&

Waste Management Biodiversity

Hong Kongs committedto promoting
comprehensive development of five core
green tech sectors, building a complete
industrial ecosystem.

HONG KONG:
A Global GreenTech & Finance Hub

POLICY DRIVHE

National Strategy & Local Blueprint
The 14th Fiverear Plan supports HK as an I1&T hub; "HK Climate Action

Plan 2050" and Hydrogen Strategy provide clear paths.

INNOVATION ECOSYSTE

San Tin Technopole & GBA Synergy
HSITP and San Tin Technopole connect upstream R&D with downstrgam
markets, creating an international green tech city.

GREEN FINANGQ

International Financial Center
Asia's leading green bond hub, offering abundant VC/PE opportunities to

support green ventures from seed to scale.




SECTOR 1 Decarbonization in Power & New Energy

Global Cost Trends

Renewable energy costs have droppec
significantly

90
80

Solar PV Offshore Wind Onshore Wind

Insight Renewables will account for

100% of global power capacity
increase by 2025.

Key Technology
Paths

1. Storage System<Critical for grid
bottlenecks and flexibility.

2. Hydrogen:Clean fuel for power
generation and industry.

3. Carbon Capture (CCS)ansition
tech for fossil fuel plants.

4.Digital Grids:Al-driven
optimization for power
dispatch.

Trend:Hybrid platforms €.g.Wind
+ Hydrogen) are emerging.

Hong Kong Targets

2050 VisionNetzero electricity
generation.

Fuel Mix:Phasing out coal to gas and
zero-carbon energy.

RenewablesTarget increase to 15% of
fuel mix.

Regionalincrease nuclear imports and
regional cooperation.

70% Reduction Potential

from power fuel transition




SECTOR 1 Decarbonization in Power & New Energy

Green Economy Taxonomy

Focus Sector Power & New Energy Sector

Subcategories

V Power & New Energy Sector

4 N 4 \ r ' ™\ f ™\ r N £ )
- y 9 y € 4 Y 9 J J
N N [
Flogting off_shore Floating_ solar B]ogasﬂ_‘om gnaerobic Direct sqla_rwater Adyanced metering Lithium-ion batteries Solid direct air capture
wind turbines photovoltaics (FSPV) digestion splitting infrastructure
vy AN S v vy AN vy
s N ™ s N s ™
Floating hybrid . Biomethane from Seawater Household . Liquid direct air
energy platform Perovskite solar cell gasmcatmp & electrolysis appliance Smart inverters capture
methanation
J \ J \ J
I N N e N 2 N
Hydrogen storage in Building-integrated Liquified hydrogen Energy Lithium iron Membrane-based
wind turbine towers photovoltaics (hydrogen storage) management phosphate direct air capture
e J \ VRN J
) Compressed (
Energy optimization hydrogen in Liquid air energy
pressure vessels storage
\ / (hydrogen storage) \

Ammonia to Energy



SECTOR 2 Sustainable Built Environment

HK Challenge: Buildings account for 90%+ of electricity usage and 50%+ of carbon emissions.

emissions.
Smart Management Innovative Materials Smart City Integration
EMS & Al OptimizationReailtime Modular Construction fiC): DC Data Center®romoting high
monitoring with Al algorithms to Factory prefabrication and orsite efficiency Direct Current (DC) power
optimize HVAC performance and assembly to reduce construction architectures to reduce conversion
reduce energy waste. waste and energy. losses.
Digital Twins:Creating virtual Low-Carbon Materials: BIPV:ntegrating Buildingntegrated
models for energy simulation and Adopting carbonneutral Photovoltaics to transform buildings
predictive maintenance to lower concrete, recycled steel, and into urban micrepower plants.
operational costs. hig h-efficiency insulation
coatinas
TTL o
US$1.8 Trillion 60% 37%

GLOBAL GREEN BUILDING MARKET BY 2030 BUILDINERELATED ENERGY EMISSIONS SHARE BUILDING OPERATIONS CONTRIBUTION TO CO2



SECTOR 2 Sustainable Built Environment

Green Economy Taxonomy V Sustainable Built Environment

Focus Sector Sustainable Built Environment Sector

F N Fa o F Y Fa
Subcategories
< > < J < J .
~ N N N N
Direct current data centres Alr condltlomng_usmg liquid ar solid Bio-based materials Electric construction vehicles
desiccants
L L J
™y 4 ) ™ ™
Smart energy management system Automated climate control for buildings Carbon neutral concrete, steel and glass Modular integrated construction
\. J \ J J
N e ™
Digital twin & data analytics . . . . Distributed clean energy battery
Hydrogen boilers Reflective and cool coating / painting systems for construction sites
S
- J/ - J/ A S
N N ™
Rooftop and building-integrated solar . Recycled bricks / timber from
Various heat pumps .
PV systems pump construction waste
= J \
p
Recycled interior design materials




SECTOR 3 Green Mobility

Transport accounts for 20%df HK's emissions

2035 Vision

The HK government has
announced to cease new
registration of fuel -propelled
private cars by 2035 or earlier.

Tax concessions up to HK$250,000 via
the "One -for-One Replacement”
Scheme to accelerate the shift.

Alternative Fuels

Electric Ferries: HK$350M
earmarked for trials on Victoria
Harbour routes.

Hydrogen: Promoting hydrogen
buses and heavy -duty vehicles
for long -haul and high -load
needs.

@ Transition is imperative

Private Electrification Public & Commercial

Infrastructure & Tech

Supportive Ecosystem

EHSS Scheme: HK$3.5B to
subsidize EV charging
infrastructure in existing private
residential car parks.

Smart Tech: Exploring V2G
(Vehicle -to - Grid) to turn EVs
into mobile energy storage
units.




SECTOR 3 Green Mobility

Green Economy Taxonomy VY Green Mobility Sector

Focus Sector reen Mobility Sector

- n = n n = B
Subcategories [ J [
L J ¢ J J J
™
Destination charging Biodiesel/bioethanol buses { E-motorcycles ] { Electric Green Taxiing Systems Green maritime fuels production
\ J
-
Electrified roads Hydrogen fuel-cell buses [ ICE-EV ] Sustainable aviation fuels production Alternate fuel powered ships
\
~
EV fleet charging solutions Hydrogen fuel-cell heavy duty vehicles { Micro-mobility ] ‘ Hydrogen powered aircrafts Battery electric ships
d .
-
~
EV smart charging ICE-EV or CNG conversion . . N L . . . .
Passenger electric vehicles Short-distance electric aircraft Wind assisted ship propulsion
J
=
Fast charging AN
) Solar electric cars Green ammonia powered aircraft Green bunker infrastructure
J
Modular EV battery swapping
-
Wehicle to grid charging




SECTOR 4 Waste Reduction & Circular Economy

Circular Business
Models

1. Cradle to Cradle (C2C)
Design for zero waste

2. Takeback Management
Producer responsibility for EOL
3. Deposit Systems
Encouraging packaging reuse.
4. Repair & Refurbish

- Extending product lifespan

5. Remanufacturing

Using old parts for new products
6. Rematerialization

Recycling waste into raw materials

Tech -Enabled Waste
Management

Al Imaging & Sorting

Automated waste classification to
improve

recycling purity.

Blockchain Traceability

Ensuring transparent flow of hazardous
or electronic waste

Smart Bins (10T)

Sensors for fillevel monitoring to
optimize collection routes

Core Insight:

Circular models can reduce
embedded emissions by oRe
third.

Focus: EV Battery
Recycling

Resource Scarcity

Recycling critical minerals like Lithium and
Cobalt to ease supply chain pressure.
Market Growth

Global EV battery recycling market is set tc
accelerate significantly.

US$10B+
Global Market Size by 2030

HK Opportunity:
Establishing a regional hub for battery
recycling and seconlife use



SECTOR 4 Waste Reduction & Circular Economy

Green Economy Taxonomy VY Waste Reduction & Management Sector
Focus Sector Waste Reduction & Management Sector
': ™ 'a M 'd D
Subcategories
A > g > L >
4 ™y 4 '
Landfill gas capture & use / Organic waste . i ; R
pracessing (anaeroblc digestion) EV battery recycling E-waste recovery using biomining
iy L
~
Al sorting and senor-based waste management Plastic recycling using biocatalysts / bio enzymes Incineration for energy recovery
. ~ .
'
Waste tracking solutions (RFID, GPS) Biochar and composite materials Valuable metals recovery
A \_ \
T L
Solar-powered compacting bin Plastic to fuels technology




SECTOR 5 Biodiversity Protection

High -Tech Monitoring

Environmental DNA (eDNA): Monitoring species
distribution and ecosystem health by analyzing

DNA fragments in water, soil, or air without US$150 T TH
rillion
ture. : : .
&aeomote Sensing & Al: Using drones and satellite ANNUAL VALUE OF GLOBAL ECOSYSTEM SERVICES
imagery combined with Al for large  -scale habitat (APPROX. 2X GLOBAL GDP)

monitoring and tracking illegal activities.

Restoration Innovation Frameworks & Disclosure

Coral Restoration:  Using 3D -printed artificial reefs and TNFD Framework: The Taskforce on Nature -related
Biorock electralysis technology to accelerate coral growth Financial Disclosures (TNFD) guides firms to assess
and rebuild marine ecosystems. and disclose nature -related dependencies and
Automated Reforestation: Utilizing planting IBBRAGISG 0als: Aligning with the Kunming -

robots and drones for precision seeding to Montreal Global Biodiversity Framework to

enhance the efficiency of terrestrial ecosystem protect 30% of global land and sea by 2030.

recovery.



SECTOR 5 Biodiversity Protection

Green Economy Taxonomy

Focus Sector

Subcategories

Biodiversity Sector

V Biodiversity Sector

Marine, Freshwater, Terrestrial

eDNA

Artificial reefs

Drones

Artificial seawalls and shorelines

Al imaging identification

Drone & satellite imagery

Camera traps and infra-red

Seeding robots and drones

Smart sensors

Terrestrial ecosystem restoration




Tech -Enabled ESG Data & Disclosure

Reliable, transparent data is the cornerstone of ESG investment

MONITORING REPORTING VERIFICATION
Real -time loT Standardized Verification & Trust
Reporting
Automated data collection via loT Big data platforms integrating sources: Strengthening data credibility:
Sensors:
A Smart meters for energy tracking A Alignment with ISSB & TNFD A Blockchain to prevent tampering
A Air quality sensors for emissions A Automated ESG performance repofts| A Al to identify data anomalies
A Satellite imagery for land use A Enhanced data comparability A Mitigating "Greenwashing" risks
Core Value: Shifting from "static annual reports” to "dynamic performance management,” technology enables firms to
identify ESG risks in redgime and optimize resource allocation.



FUTURE OUTLOOK: Towards 2070 Green Economy

Global Economic Dividend

US$43T

Deloitte Economics Institute research indicates that a well
managed climate transition could increase the world
economy by US$43 trillion by 2070.

"GREEN COLLAR" JOB GROWTH JUST TRANSITION & EQUITY

Effective climate action is expected to
generate 300 million "green collar" jobs
in the low -carbon economy, transforming
the global workforce structure.

Ensuring a "Just Transition" is vital during
restructuring to ensure that the benefits
of green tech reach all social strata and
leave no one behind.




From ESG Screening

to Solutions and
Transition Finance

-
i

Shift from ESG Screening

Traditional ESG screening excludes risky sectors bu
is insufficient to drivelecarbonisationinvestors
now focus on solutions and transition finance.

Capalbilities Beyond ESG Scoring

Investors must develop skills in technology due
diligence, policy analysis, and deployment risk
understanding for effective GreenTech investment.

| 2y3 Y2y 3IQa CAYIl yOA
Hong Kong provides a strong foundation with

project finance, capital markets, and professional
services to support complex GreenTech strategies.

Impact on Cost of Capital

Credible ESG outcomes improve cost of capital and
attract longterm investments from asset owners
with net-zero goals.




Embedding
GreenTech into
Corporate and Policy
Strategies

Corporate GreenTech Adoption

Companies integrate GreenTech in operations to
reduce emissions and enhance efficiency using
energyefficient buildings and electrified fleets.

Policy Incentives and Leadership

Governments set targets and incentives, leading
adoption with public buildings, transport
infrastructure, and green finance frameworks.

Coordinated ES&reenTech Integration

Effective ESG and GreenTech integration relies gn
corporate demand, policy alignment, and
financial support within connected ecosystems.




Key Takeaways

Global Trends

Investment is diversifying
globally, with China's green
tech rise and megadeals
validating market maturity.

Core Sectors

Intersectionof tech in Power,
Buildings, Mobility, Waste,
and Biodiversity is central to
the transition.

HK's Hub Status

With policy support and
green finance, HK serves
as the gateway
connecting the GBA with
global markets.

Data Value
Reliable ESG monitoring and

disclosure are the cornerstong

of investment, effectively
mitigating greenwashing risks

Q&A

THANK YOU



Driving ESG
Transformation in
Hong Kong

Key Technologies and Success
Stories for a Sustainable Future

Speakerir Prof CF LAM



HONG KONG'S ESG LANDSCAPE & 2050 GOALS

Carbon
Neutrality

The HKSAR Government's
"Climate Action Plan 2050"
2050" sets a clear roadmap for
roadmap for decarbonization
decarbonization across four
four major strategies.

2050

Target for achieving Carbon
Neutrality in Hong Kong.

Building
Emissions

Buildingsare primary focus for
decarbonization in Hong Kong's
dense urban environment.

Share of Carbon Emissions

I Buildings Others

*Buildings account for 90% of electricity use.

Key
Targets

Net-zero Electricity Phasing out
out coal and increasing zero
carbon energy

Energy SavingReducing electricity
consumption in commercial
buildings by 3810%.

Green TransportPromoting
electric vehicles and hydrogen fuel
cell technology.



ESG & Better Buildlings

A Be outcome oriented focus on welbeing of people.
A Climate era means agon becomes even more necessary.
A Improving indoor environment has many benefits that fit ESG.

A Building management is part of digital & sustainability revolution.



HKGBC
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A Strong Green Building Movement in
Nearly Three Decades

)

on 206 2238

2008
HKOBC wataldishivd

Cumulative
Achievements

EEAF Flus & HX-DEAY
Nao. of Buildings
Na.af Prajects
SFAT

LT —
8,507

3,004 17
109,4 maion E0.8 millian

Aiming High

2025 Perfarmarce.

76

af Nem Buldirg
prejects

of EEAM Phus
projects isitypes”t

Cumulative No. of
Registered Properties (BEAM Plus)

New
Buildings

7,025

Existing
Buildings

BEAMPIlus certified area per capita in Hong Kong

b

Totelsaving of 3EAM Plus News Bulkd'ngs ass=ssed pro ects
comgpared te the baszline:

I comy odl grane
ettt em ra

2,628,000+,

saeny

1.840,000......

536,200

Estimatedannia
freck and sea
watacracucticn

41 3m-luu
8 o cic atra

Savng

23,300

e Like

mtalarens
izl corsumptiog

1.863.000.......

>lanting 81mllon trees

sund-trig
ght= from Hong K

Smiasionatiom

14,333

diesel 3 per

New Buildings: Building Green Future

= = s
Existing Buildings:

Strive for Improvement
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Establishing a Mature Green
Product Market

‘ CIC Green Product Certification
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Buildings asKey
Energy and Emissions
Lever in Hong Kong

Buildings as Major Energy Consumers

.dzZAf RAYy3a R2YAYILOGS |1 2y13
dense urban form, vertical development, and
extensive air conditioning needs.

GreenTech Solutions for Efficiency

Innovations like smart energy systems, advanced
materials, and digital twins enhance building
efficiency and reduce carbon footprint.

Strategic Role of Stakeholders

Real estate developers and managers lead demand
for GreenTech, supported by pubpcivate
partnerships and green finance.

Economic and ESG Alignment

Green building investments deliver financial returns
and sustainability benefits, aligning with ESG goals
and corporate strategies.




Indoor Air Quality vs Health Risk

Dietary risks 1

R Global ranking of risk factors by total
T I number of deaths from all causes for

High fasting-plasma glucose 4 I I

e 0 all ages and both sexes in 2017
High body-mass index 6 Il .

High LDL 7

Sidiuition s pmr Hong Kong : 1600 premature 2017
Aleohol uso 9 ] T deaths and HK$ 20+ billion
Impaired kidney function 10 per year |OSt In d”"eCt COSt
Water safety and health 11 i i .
Low physical activity 12 d Ue tO a.m blent a.l r pOl | Utlon
Occupational risks 13 .I (HKU, CUHK, HKUST, CE 2006)

Other environmental 14 I

Unsafe sex 15 I
Drug use 16 I

Low bone-mineral density 17

0 2M 4M 6M 8M 10M 12M
Deaths

Air Pollution-Related Selected Other

Respiratory infections & TB HIV/AIDS & STls Digestive diseases H .
@ Neoplasms Enteric infections @ Neurological disorders Health EffeCtS InStItUte 2019 State Of GIObaI Alr

Cardiovascular diseases NTDs & malaria @ Mental disorders 2019 SpeC|a| Report Boston’ MA Health Effects
@ Chronic respiratory disease @ Other infections Substance use I .

Diabetes & chronic kidney disease Maternal & neonatal Transport injuries nStItUte

Nutritional deficiencies Unintentional injuries

Self-harm & violence



Building Energy Consumption & HAVC

Buildings : single biggest potential sector for energy savings

Global final energy use in 2015

Buildings
30%

(UNEnvironmentand International Energy Agen(3017)

Hong Kong final energy use in 2015

Buildings
64%

(HVAC-25%
of energyuse)

(Electricak MechanicaBervicePepartment,2017)



Heat, Ventilation, Air Conditioning (HVAC)

Energy, IAQ & Humidity

-.m.= FCom.))

Increasanfiltration

wOpenwindow/doors
wincreasdreshair intake

@I Amvient air wLeakage Openings
wShortair pathways X

Outdoor pollutants
entry through
mechanical ventilation

o

Outdoor pollutants entry . g .
thPoughiEnvelges Decrease infiltration
Outdoor pollutants )

entry through wClosewnindows/doors

natural ventilation wDecrease freshirintake
wUsefilters/purifiers

wlLongair pathways X
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Energy, IAQ & Humidity



Fresh Air Units: Energy, IAQ & Humidity

»> FAU Cycle
How can the FAU

Cycle be beneficial?

e FAUcycle ensures fresh air supply is

dry, clean, and maintained at a

FAU CyCIE comfortable temperature based on

\, different weathers, as well as a good
Moist, PM, NOx, | ) Processed fresh air o Ve”ti!ati(}n-
bacteria, spores =P} e |t effectively removes outdoor harmful
Outdoor Air [ % 0 substances and indoor pollutants. This
Unit T significantly enhances indoor air

quality (IAQ)and prevents mold growth,

ensuring a healthier indoor

=

cO: | environment.

Fun Fact
o
ra Under lower humid conditions, a relatively
CO. ;O " high indoor temperature level is acceptable
"

for the thermal comfort.

Original Indoor Air

(discharged to outside) For example, at a relative humidity of 70%,

the maximum allowable temperature in an
indoor environment to achieve acceptable
thermal comfort is 27.5°C, while it is 29.1°C
at a relative humidity of 40%.




Fresh Air Units: Energy, IAQ & Humidity
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Fresh Air Units: Energy, IAQ & Humidity

Air Cycles
AI c I slightly positive

pressure i.c. 3-5 Pa

inside)
Air leak: exhaust, gaps, windows,

No net air intake (return air from I
[ ]
doors (unmonitored) I



Fresh Air Units: Energy, IAQ & Humidity

Positive Pressure and Fresh Air
Filter Treatment

* Positive pressure

v' Barrier for outdoor infiltrate Primary PM 2.5 bl bR skl
0

filter HEPA filter
~ U Medical grade HEPA
filter

U Gaseous contaminant
removal during
dehumification

v" Reduce cooling load
* Air change

v' 1AQ (C0.<700ppm)

v' Skin evaporation

il




Fresh Air Units: Energy, IAQ & Humidity

Case Study VTAL Apparel Building

Co-benefits: energy saving (50%), IAQ & humidity + improved
tech for building management from HVAC retrofit

Energy and Buildings
Available online 17 June 2019

] [: VIER In Press, Corrected Proof ()

Energy consumption, indoor thermal comfort and
air quality in a commercial office with retrofitted
heat, ventilation and air conditioning (HVAC)
system

https://www.sciencedirect.com/science/
article/pii/S0378778819303640

A Payback 3.5 year

A Initial investment $ 2.4
million

A Replacement of pleated filter$ 0.06
million/per year

A Energy savings70,000 kWh per year
(equivalent to $0.78 million)

A Net return: $ 0.72 million/per year




Fresh Air Units: Energy, IAQ & Humidity

Case Study VTAL Apparel Building

KINS FAU - 112 Energy Consumption

Performance
FAU Review ( - Kwh Before [ 1year After Installing FAU [l 2 years After Installing FAU
I
) i 200000 Highest temp. months
1.1Indoor Air Quality Result
Lowest temp. months
. ¢ 150000
9
-
pg/m3 Q
& WPMI0  PM2.5  PMI g ‘ > S0%
74 Winter g 100000
E %0 -62% Summer 0
- 2
- The indoor PMI0, PM2.5 and g ‘>60%
Eﬂ PMiwere subsla‘miaHylower uc] 50000
3 than outdoors.

« The filtration system not only cleans indoor air but also substantially
- helps improve ambient air quality by up to 60%!

Outdoor Indoor Outdoor Indoor

« When the outdoor air quality is worse, such as in winter, we can see that the

0
airfilter s working more efficiently. Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec



Fresh Air Units: Energy, IAQ & Humidity

Case Study VTAL Apparel Building

1.3 Payback Period Analysis and potential benefits

KTotal Energy Consumption Before : Houw dces EAU protects your \

1423000KWh indoor space?

e Total Energy Consumption After 1year :

635000KWh - In high-altitude and coastal regions, high relative humidity is

i ften| i furnishi
e Energy Saving:788000KWh => 55.4% / common and o ter? _eads t_o darne_lg?e t_o indoor furnishings and
mold growth. Traditional air conditioning systems and
e Total Energy Consumption After 2 year : \ 4 standard dehumidifiers frequently fail to effectively address
645000KWh 2 - these issues, especially in cold and rainy weather.

e Energy Saving:778000KWh =>54.7%
B, - FAU presents a superior solution. maintaining optimal

4 temperature and humidity levels to protect interior decor and
e If Total retrofit cost = HKS2.4 millions - —4 furniture, while ensuring a comfortable, healthy indoor
—— environment.

e Netenergy saving =~ 645000KWh (55%)
= Not only can you save on energy costs, but you can also

=

~ HKS0.84 millions reduce expenses related to redecorating, replacing furniture,
e Payback period =2.4/0.84 = 3years! and maintenance.

After




Retrofit & IAQ
Co-benefit Example

Case Study VJao Tsung | Academy
(Exhibition Hall)

A Reduced relative humidity by 25%;
maintained at 65%.

A 1AQ met local & international standards.

A ~30% electricity savings with 2-year
payback.




Fresh Air Units: Energy, IAQ & Humidity

Case Study VJao Tsung | Academy




