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• First energy audit in 2016

• First organisation in HK accredited ISO 20121 (Event Sustainability 

Management System) in 2015

• Net Zero Carbon Event Pledge in 2021

Leadership in Carbon Emission Management

FAST FACTS
The Hong Kong Convention and Exhibition Centre 

(HKCEC) first opened in 1988

2 expansions completed in 1997 and 2009 

Our Size & Facilities 
Size and Scale

306,000
6

2

52
7

m2 

Exhibition Halls 

Multi-Purpose Halls 

Meeting Rooms

Restaurants

Our Events:

1,000 events and 8.5 million 
attendance annually pre-COVID-19

Equipment

12,000 TR Chiller Plant (13 nos. chillers)

79 PAUs, 246 AHUs, 

39 Lift, 89 Escalators

159 Conferences & 
Conventions

327 Banquets

44 Entertainment & 
Special Events

119 Exhibitions
2

351 Other Events
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Our Vision Our Commitment Our Leadership Our Target

To reduce our carbon emissions by
50% by 2030.

To reduce our carbon emissions by
100% from at or before 2050,
achieving carbon net zero.
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In-depth Study
- 1st ASHRAE Lv2 Energy 

Audit
- Established Energy 

Baseline and 
Normalization Model to 
facilitate tracking future 
energy use

Building Finetune
1st Retro-Commissioning 
- Operation Best Practices

Infrastructure 
Upgrade
- BMS upgrade together 

with installing 650 nos of 
IoT sensors in our 
Exhibition Halls

- Power Monitoring System 
with 450 digital power 
meters

- Planning of 5-year 
Advancement Project

Strategized 
Reduction 

Start of 1st 5-year 
Advancement Project
- Installation of Solar 

Panels
- Lighting Replacement
- AHUs replacement in 

Convention Hall

Continuous 5-year 
Advancement Project
- Start of AHUs 

Replacement in 
Exhibition Halls 
during COVID period

- Lighting Replacement 
for Harbour Road 
Entrance

- Study of Demand 
Control Ventilation 

The Pledge and 
Improvements 

- 2nd Energy Audit

- At COP26 (26th Climate Change 
Conference, HML Managing 
Director Monitor Lee-Muller 
became first in HK exhibition 
industry pledging 50% carbon 
emissions reduction by 2030, 
and achieving net zero by 2050

Continuous Carbon 
Reduction 

- 2 Nos. of new chillers with high 
energy efficiency and low GWP 
refrigerant  are put in operations

- Carbon Audit

2015 2016 2017 2018 2019 2020 2021 2022 2023

- ISO 20121 accreditation 
- First engagement of 

energy consultant

Start of Journey

Change Management

- Established Climate Change Policy
- Reorganized Sustainability 

Committee being lead by senior 
executive

- Received LEED EB Gold Award for 
whole Centre

Major Works Highlight
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01 STRATEGIC

ACTION03

02 TACTICAL
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Multi-dimensional Change Management Framework

INFRASTRUCTURE AND SYSTEM 

MANAGEMENT & UPGRADE

TECHNOLOGY AND 

FUTURE ENABLING

STAKEHOLDER ENGAGEMENT INDUSTRY LEADERSHIP

01 02

03

Building 
Management 
Systems

System Integration- Building Systems 
with Event Management Systems

Digital Meters 
and Sensors 
Installation

SMART 
BUILDING 
ENABLING

01 02 03
Customer

Local 

Community

Media 

Employees

Event Organisers

C
h

an
ge

 Im
p

le
m

en
ta

ti
o

n
 a

n
d

 
C

o
m

m
u

n
ic

at
io

n

TRAINING AND SUPPORT CONTINUOUS SUCCESS COMMUNICATION

• Provide ISO training
• Provide training on how 

saving can be strived 
from daily operations

• RCx training
• Carbon Accounting 
• Risk management

• Team-wide, exhibitioner –
resource reduction

• Develop our talents with 
carbon reduction skillsets

CONTINUOUS MONITORING AND EVALUATION
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The Challenges

Scope

 -
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Total Equivalent Warming Impact (TEWI) Analysis for Chiller Replacement 

over 25-Year Life Cycle

TEWI (Scope 1) TEWI (Scope 2)

15% Reduction of 
Carbon Footprint

6% Additional Reduction

Objectives

• Minimise the chiller energy/ carbon emission 

• Minimise the environmental impacts
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Year

25-Year Carbon Emission Projection for Chillers Replacement

Emission Forecast
(Awarded Vendor)

Emission Forecast
(Lowest Bid Vendor)

Emission Baseline
(Before replacement)

~2,000 Ton 
CO2-e per 

year

CHILLER PLANT UPGRADE PROJECT (2021-2023)

R134a Better efficiency + R134a Best efficiency + R514a
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Old 
Refrigerant

(R134a)

1,430
GWP

New 
Refrigerant 

(R514a)

2
GWP

Old Ch 
Efficiency

0.7
kW/TR

New Ch 
Efficiency

0.5
kW/TR

Old Control

10.9M
kWh/annum

Optimized Control

9.7M
kWh/annum

Achievements

 -

 50,000
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Existing Chiller Lowest Bid Chiller New Chiller New Chiller with
optimization
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Total Equivalent Warming Impact (TEWI) analysis for 
chiller replacement over 25-year life cycle

TEWI (Scope 1) TEWI (Scope 2)
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Chiller Efficiency Comparision

Existing Chiller New Chiller

21% Carbon 
Emission 

Reduction

25% 
Carbon 

Emission 
Reduction

Reduced by

Nearly 
100%

Improved by

28%
Reduced by

8.69%

CHILLER PLANT UPGRADE PROJECT
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By considering CH efficiency 
only, the optimal operation is 
between 70% - 90%

By considering overall CH 
efficiency (CH+PCWP), the 
optimal operation is between 
80% - 100%

STAGING OPTIMISATION LEAD-LAG OPTIMISATION
- Select sequence of equipment to turn on / off
- Optimised with weather and equipment actual 

efficiency

PUMPS SEQUENCING OPTIMISATION

Original

New 1000TR MD

New 1000TR

Existing 1000TR

New 600TR

Optimize

New 1000TR MD

New 1000TR (summer) 
/ New 600TR (winter)

New 1000TR

Old 1000TR

OPTIMISED CHILLER PLANT CONTROL EXAMPLES
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The Challenges

Objectives
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Occupancy level of different event types

Conferences and Convention Banquets Exhibition - Trade Exhibition - Public Entertainment

AIR SIDE SYSTEMS ENHANCEMENT (2019-2023)

Scope (Multiple Projects)
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650 nos. of IoT sensor 
(Temp, Humidity, CO2, PM 
2.5, PM 10, VOC)

Enhanced Control 
Metering
Additional monitoring 
point, Energy Valve and 
review of control logic to 
provide flexible control 
due to high variety of 
operation demand

Heat Map (live with 
playback capability) 
for detail review of 
operation 

Data Analytic System (DAS) for rule base monitoring

Work order management

New Installed digital 
power meters during 
replacement / upgrade 
project

Mindset Change (Best Practice)
- Setpoints adjustment
- Event Prep time operation
- Regular review of improvement projects

Adoption of Data Analytic System (DAS)
- Realtime alerts on equipment controls and settings 

when they are operating out of boundaries
- Operators to take necessary actions for avoiding 

energy wastage
- Finetune precool and setback time based on 

historical data 

01  UNDERSTAND 02  DIGITISE & UPGRADE 03  ANALYSE & RESOLVE 04  MONITOR AND EVALUATE 

Thermal Demand
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Public –
Food Expo

Public 
Event

Event 
Preparation

Entertainment

Conference

Fashion 
Show

Public –
Trade 
Show

Banquet

HighLow

Auction

System Enhancement
▪ AHUs Replacement

- Apply energy-saving technology 
- Control Logic Upgrade

▪ Demand Control Ventilation Upgrade
- Install VSD, Energy Meter
- Control Logic Upgrade

New Installed Pressure 
Independent Energy Value 
during upgrade

AIR SIDE SYSTEMS ENHANCEMENT
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Achievements

EC Plug fan 
Energy Saving

>40%

Reduce FA 
intake for

>50%
Operation time

Emission without 
Demand Control 

Ventilation

1,535
Ton CO2-e

Emission with 
Demand Control 

Ventilation

1,047
Ton CO2-e

Reduced by

31.8%

Emission for 
New AHUs

320
Ton CO2-e

Emission for 
Old AHUs

541
Ton CO2-e

Reduced by

40.8%

Emission with 
DAS

859
Ton CO2-e

Emission 
without DAS

1,000
Ton CO2-e

Reduced by

14.1%

AIR SIDE SYSTEMS ENHANCEMENT
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Carbon Reduction – Energy Efficiency Project Implemented

2018 20202019 2021

Baseline 2017/18^

40,644 TCO2-e

Optimise demand 
control ventilation
Lighting replacement 
Optimise DP on 
SCHWP
Hall AHU/Lighting 
Best Practice
3 RCx projects 

Lighting replacement 
Chiller auto Staging 
Control
Rectify idle chiller 
bypass
2 RCx projects

AHU replacement
Lighting replacement
Rectify idle chiller bypass
Optimise demand control        
ventilation
CHW header DP setpoint 
reset
3 RCx projects

Lighting replacement
AHU replacement
Rectify existing kitchen        
exhaust demand control 
CHW diff. pressure reset
Rectify Escalator VSD 
operation
4 RCx projects

2022

Chiller Replacement 
Stage 1
AHU replacement
Lighting replacement
Kitchen demand 
control ventilation
Lighting replacement
Review move-in/out 
AHU/PAU operation
6 RCx projects

456.62  TCO2-e 1,862 TCO2-e 5,584 TCO2-e 6,195 TCO2-e 6,926 TCO2-e

Carbon Reduction 

8,870 TCO2-e
(21.8% reduction relative to 

baseline)

2023

8,870 TCO2-e

Chiller Replacement 
Stage 2
Chiller plant 
optimization
Hall demand control 
ventilation
Lighting replacement
PAU setpoint reset
1 RCx projects

2017

Accumulated 
Carbon Reduction

 ̂Major Carbon Emission of HKCEC by Scope 2 (electricity purchase) only 

By end of FY2023, percentage of carbon footprint will be reduced by 21.8%

12,493,585

8,870



5.SUMMARY OF ACHIEVEMENTS

14

Values and Benefits of Decarbonization 

Environmental Benefit 

8,870 Ton CO2-e or 21.8% by 
end of 2030 relative to 2017 as 

baseline, 

Planting of 386,000 trees 

Financial Benefit 

Cumulative reduction on 
electricity consumption 

since 2017: 

Over 12M kWh

Cumulative cost saving: 

Up to HK$20M 

Other Intangible Values

Internal

Demonstrate a “can-do” mindset to our 
staff on moving towards net-zero carbon 

pledge

External

- Influence positively our stakeholders for 
collaboration to reduce the carbon 
emissions of their events 

- Share what we learnt to other venue 
operators aiming to support the 
decarbonisation of the whole industry
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Moving Towards Digitization

Development Plan Future EnablingIntegration with Events Data Future Scenario

To develop the current Single SMART 
Platform for real-time monitoring
- Energy Consumption and Usage Intensity
- System operation vs Event Schedule

Venue Energy Management
Enhance data coverage to show
- Venue Energy Consumption
- Venue Water Consumption

UTILIZATION OF ENGINEERING DATA

Integration to non Engineering Data
- Event Management System
- People Counting System

Data Transparency to Organizers
- Venue Energy / Water consumption
- Carbon footprint for Event

AI / Machine Learning-based decision 
making
- Turn on-off equipment at the correct time
- Adjust setpoint based on event type, actual 

operation, and current weather condition
- Data-driven decision on which equipment to turn 

on based on the historical efficiency

Model data preparation

- Current DAS already stored 4+ year of 
operation data

- Create relationship among Engineering and 
non-Engineering data for future modeling

- All data will be analysed and utilized as 
appropriate for future AI / ML system 
integration 

Flexibility of integration
- DAS is adopted in 2017 and support 

integration to building service, IT system

DATA INTEGRATION FUTURE MODEL DATA
PREPARATION AND SET UP

FUTURE AI AND MACHINE LEARNING 
ENBLED DECISION- MAKING 
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Development Pathway

FUTURE 

PRESENT

PAST

ISO 20121 Corporate Sustainability 
Governance

5-Year 
Advancement Plan

Think Before Plastics
Mass internal and external engagement 

to achieve resource management -
Proven Success: 1.6 Million Ton Plastics 

Carbon Emission  
Baselining

Reorganize to Sustainability 
Committee 

No ‘BAU’ Mindset
(Internal Engagement)

Event Organiser
‘Net Zero (External) Engagement

- Reorganize committee to ensure HML is 
responsible, resilient and sustainable

- Strategy change- target Net Zero Carbon, 
promote CSR.

Management framework and organization sustainability 
governance first established 

Breaking Business-as-Usual static mindset of 
traditional equipment upgrade (1-on-1 
replacement), to explore emerging technology 
for long term carbon reduction. 

Active engagement with the biggest event 
organisers/key partners of HKCEC, to collaborate 
with them to reduce Scope 3 emissions.
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Hong Kong Convention and Exhibition Centre (Management) Limited

THANK 
YOU!


