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ega Trends for City of Tomorrow

Demographic and  Shift in global Rapid Climate change Technological
social change e Conomic power urbanisation and resource breakthroughs
scarcity
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‘apid urbanization

Urban Populations 2050

This graphic depicts countries and territories with 2050 urban populations axceading
100,000, Cirches are scaled in proportion to urban population size,
Sowrne: UNICEF (2012
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-mpact City — Accessibility -

Cities with a projected 2030 population of more than 10 million

2030 population Change in population from 2014 to 2030
;x Pop. decline + 0-159% 168-30% 31-45%  46% or more
@ 10M [ (B — |

Bolded cities: projected to surpass 10 milion people between 2014 and 2030

Tokyo and Osaka

Buoth are expacted to
lose population due
London . to low birth rates and
Moscow Tianjin declining immigration.
Beijing
Chengdu Shanghai ~ Tokyo
MNew York Paris
Los Angales Osaka
Mexico City Ahmadabad Shenzhen
Hyderabad olkata @ @
Bogota . Murmbai Bangkok ' Ho Chi Minh City
' Kinshasa Bangalaore Chennai @
Lima Rio de Janeiro .
Luanda, Angola
Sao Paulo — Its population is Johannesburg
expected to grow to
Buenos Aires 10.4 million in 2030,
from 5.3 million in 2014, the
fastest growth rate among the
2030 megacities. Lagos and
MTR Corporation Kinshasa are close behind. 11/21/2016 Page 5

-ompact City — Road Congestion

~306% ~17% >

Private vehicles < Domestic Population
households

Private Vehicle Average Annual Growth Rate (1995 — 2015)

Source: Extracted from the strategic plan “Hong Kong 2030+: Towards a Planning Vision and Strategy Transcending 2030"

Imbalance growth of private vehicles Beijing

Private vehicles to continue year-on-year growth of 3% - total number reaches
1.23m by 2041, more than double that of 2015
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w strategic connectivity for Compact City

Transport

About 90% of passenger trips
(12.6 million average daily
passenger trips)
by public transport

Rail share of passenger
trips by public transport
L >40%

Source: Extracted from the strategic plan “Hong Kong 2030+:

lmbalance in home'jOb Spatial distribUtion Towar&saPlanning Vision and Strategy Transcending 2030"
Within 500m from
{11y, 2 MIlstation e Congestion of key commuting corridors

- e Long home-to-work journeys
e More energy consumed, more carbon emission
e Less family and leisure time
77% of commercial/office GFA .
e Lower productivity
W voow
45% of living quarters e Deterring people from joining labour force

i Source: Extracted from the strategic plan “Hong Kong 2030+: Towards a Planning Vision and Strategy Transcending 2030" ﬁ MTR
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onomic Shifts — A new globalization order
Gateway to the Malnland and the World
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Reaching Half of the . 3 h o .
World's Population within v -Nour living circle
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Reachlng Half of the M‘s m'w% Towards a Planning Vision and Strategy Transcending 2030”
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Demographic shift and social change
Rapid Aging Will Become a Major Problem in East Asia

Proportion of people estimated to be aged 65 and older in 2010 and 2050 (%)

B 2010 [ 2050

36.5%

Japan | | N . 0%
<o, 3. 5%
South Korea [:o}) | 11.1%
. — 34.5%
SPain B2 N 1/. 1%
Italy I 33.0%

. 20300

N > 7,
Germany I () 5')

R S
France I | 16, 5%, TN
= 24.7%
UK B o 6,5
China T o & 30 e
Brazil XX 22.5%
United States EE 21.4%

13.1%

Change in demography

-> Implication on shift of market segment

Demographic Change — Aging customers

Population (2014-based)* +0.98M (0.4% p.a.) 2014 - 2043 Increasing share of PASSENGERS
THAT NEED ASSISTANCE
Population Ageing Population MTR passenger mix, 2015 — 2030F
Tereeee . . . 0% 00%
[ 7% | IE Families
65+ It
8.99M w et m _ m Students
781M . voa  Elderly
. [ and disabled
i : 85+ il . Tourists
: : 2.2% 10.1%
2{}14 — 2043 —b2064 2014 == 2064
Towards a Planning Vision and Strategy Transcending 2030 C AT Uters

¥ ':-_ESD‘ BaSElII'IE' pOlehtlﬂ'I'l pI'CIjECtIDFIS Up tD 2064 Source: Extracteq fron_1 the strategic plan “Hong Konjg 2030+5

2015 2030F

By 2030, 26% of the Hong Kong
population with be aged 65+ , compared
to only 15% in 2015. Elderly will demand
easy wayfinding, high accessibility,
necessary facilities, and more assistance.
Tourists also demand more assistance.
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50 Greener — Be more friendly to our World

Climate Change

I Annuzl greenhouse gas Greenhouse gas sources (2013)
Annual mean sea level emission (2013 |
Ainas, +30mm per decade b o I | 68% from electricity
A, ON average during =T O generation (90% of electricity

1954-2015 | 44.4 million tonnes consumed in buildings)

Per capita: E E

Annual mean temperature I 6.2tonnes 1 17% from transport

+0.17°C per decade I Carbon intensity: i n BTGt 05

on average during I 0.021 kg CO, -e per m i

1986-2015 Hong Kong DollarGDP | 9% from others

. Source: Extracted from the strategic plan “Hong Kong 2030+: Towards a Planning Vision and Strategy Transcending 2030"

MTR Corporation 11/21/2016 Page 11

Increasing Climate Challenges

B Disasters caused by weather and climate

B Meteorological events (Storms) HM Hydrological events (Floods, landslides and avalanches)
Climatological events (Extreme temperatures, droughts, forest fires)
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Source: Munich Re

Climate change

-> Driver of more energy and cost efficient solutions
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Intelligence transportation —

We are moving forward now

BEP2 D ¢ Next generation rail, _;
RNUGENE connecting you to a better future *:'-.'

n the QR Code

A ’ e A
? caring for life’s journeys | QMTR
r

2 ] p
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Robotics and Automation : : All Things Connected
“Social Media”

Big Data and
Analytics

U'

DATA Ml Artificial _ _
Intelligence Smart Wearables Virtual Reality
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Customer-centric services responding to megatrends

Informed traffic information

Last-mile connectijgs . 4
Stay always connected
with free service at suitable locations
Demographic shif = _
| Technological boost
o— L

Personalized service offerings

Social connectivity

_W

Payment at customer’s choice

: \ . = - :;
@ Elderly friendly environment

 Now 2020 2025 2030

City of Tomorrow: time and space capacity

. - . gﬁp Next generation rail, E%
v Prov|d|ng and re|easmg A connecting you to a better future &

, [Ty
b [
|
A

transportation

capacity, infra-
structure capacity and

time & space capacity
to customer through
innovative ways in
constructing and operating
the railway smartly in terms
of both efficiency and
effectiveness

MTR Corporation
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Readying and enabling connectivity as Smart Railway

Future assets il Train services

s gl
‘gﬁ“- B FAO and FAO-ready
= oo

................................... .

Stations B Customer connectivity
Ticketless travel FC i i | m Personalized
Gates open for normal (- — — - B Endto end/ Total journey

Services  ® Value added services
Tailored for customer

................... En ab I ed b o . : :
fdDY  Asset connectivity Modularisation
X B Integrated real-time data
n Inter_connected hardware B Standardisation
" M(I)b'.'e perkiorce ~ m Efficientdesignand
solliens maintenance
p Maintenance Resilience & continuity
2+~ B Automatic diagnostics ®  Resilience to extreme weather
rr— T, i and recovery m  Obsolescence management
=25 W Predictive and preventive m  Low energy consumption
B Analytics & modelling

B Plug & play

Supported by I:- = People ...................................
......................... 2 ' "\m Rewarding careers B Multiskilling
e N @ =W Attracting talent B Global MTR family
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Managing the assets for the smart railway -

By Foresight-driven Asset Strategy FAST 2030+ engine

driven through 9 Strategic Priorities

‘2

Customer
Centric

To Achieve

Customer-Centric Asset Management
= Focus on What Matters Customer Most

Cost Optimisation &
Contro

= Holistic asset planning

= Supported by Value Engineering

= Enable cost allocation and
“roptimisation

“Foresight-driven Demand
Management
= Capacity & customer demands

»~ Disruption Management &
* Foresight Asset Maintenance
= Demand driven = Critical failure analysis
= Technology radar enabling Vg« Bt " Predict & prevent
timely technology = Respond & recover
applications
» Partner Management
= New ways working with
partners
= Influence technology
development

Technology & Innovation
Management

Asset Information

Management (Big Data)

= Fully integrated, real time
asset information

* Enable data analytic

~ = Foresight competence
demands
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Smart use of technologies
toenable asset intelligence

Under Foresighted Asset Strategy 2030 (FAST 2030+)

Simulation
GPS Statistical
—ensor analysis
teChnOIOgy Predict & Prevent
Instrumentation W CoIIectlon m
(Detection / Analytics
Measurement) Momtorlng
Respond & Recover
Laser
scanning
'mahg'“? Artificial
tecnnolo
MTR Corporation gy I ntel I Ig e nl%l%le Page 19 GBMTR
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Intelligence Train

* Universal platform for train-borne Big Data
sensor data — common An aIytic
time/distance domain platform e Protocol
hosting various sources of sensor CC > \%A\
data (e.g. bogie vibration, “Data s
pantograph spring strength, track DE S _conte o bosentorg
height etc. @_;fi e e g e

Data pat

InternhA o

PP, m Things (loT)

Objectives

Real Time Fault Alarm

Monitoring

Real Time Operational Information
e.g. passenger loading, saloon temp. etc

Data Analysis

CBM

IECC

 Facilitate maintenance and
decision making

MTR Corporation 11/21/2016
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Asset Intelligence — Predict & Prevent / Respond & Recover

F

i N
Pantograph Wear
Monitoring

‘Smart Sensor for Rail
Integrity Monitoring

Building Wall
Cladding Condition
Monitoring

|

Axle Bearing
Temperature
Monitoring

(Tech watch) use of

Wheel Profile

& & VR for remote
Monitoring W investigation /
s —%—¥ training
Brake Pad Wear Remote Capturing of Stray
Monitoring Current Data in Tunnels
MTR Corporation 11/21/2016 Page 21 GBMTR
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Technology enablers boost customer experience

Automatic Passenger Counting System RFID Path-finding for Visually-Impaired

Using iBeacon to remind
passengers to get off trains

MTR Corporation




Customer expectation foresighting

Increasing share of PASSENGERS Increasingly USER-CENTERED and Increasing role of DIGITIZATION
THAT NEED ASSISTANCE PERSONALIZED experiences

MTR passenger mix, 2015 - 2030F

Families
Students

Elderly
and disabled

Tourists

Commuters

2015 2030F
By 2030, 26% of the Hong Kong Predictive/real-time connectivity and two- Utilization of modern information
population with be aged 65+ , compared way exchange of information will be expected. channels will be key. Shifts in the way time is
to only 15% in 2015. Elderly will demand Delivery of more individualized optimized (i.e. ‘always on’) will matter to
easy wayfinding, high accessibility, information will become the norm. users.

necessary facilities, and more assistance.
Tourists also demand more assistance.
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Extra caring to Elderly

_Pre- %_| | receive an alert when the facility in the station
journey = near my community is out of service

Elderly

w
| Hassle-free

0
=2
R | can alight the train easily at my own pace & easy travel

Exn.' g ™ | can talk to someone who understands my needs
station M . can assist me

l

Entering I anlt | can easily enter the station, even though | am
§ less mobile

station

: 5 | can walk through the station at my own pace
G and feel safe

use the toilet safely

| | can always find a seat

. | can easily find a public toilet in stations and can

Point of

journey
It is easy to approach MTR staff whenever | have

questions and need help
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Exploring added-experience value

Service Assistant and Open Payment

MTR Corporation 11/21/2016 Page 25 GB MTR

Exploring added - experience value

[

Real Time Service Information via App

MTR Corporation 11/21/2016 Page 26 9 MTR
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Social Connectivity — Improving Inter-modality

Focusing on customer mobility needs

Mobile Convergence -
personalised real time info on Open Data
demand

Data Proliferation — vigdata,

crowd sourcing

e o

Ewikker ;
PRI O % in|
weibo WoChat
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City of Tomorrow: A new smart |V|0bl|lty total solutlon

Removing the Mass from the Mass

Transit Railway, with total

Personalised travel - Freedom of choice
of transportation with enjoyment and
offering societal benefits through mixing of

various mobility options, resulting in

- Enhancing efficiency and utilisation of transportation
capacities (including those un-used)

- balanced support between transportation means

- empower the population to behave based on open
traveling data in having a smart travel

becomes one of the key transportation
strategies to integrated intermodal transportation seamlessly to the

point of
MTR Corporation 11/21/2016 Page 28
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INCENTIVES
(DISCOUNTS, TRAVEL
VOUCHERS, ETC.)

INTEGRATED FARE
MANAGEMENT

PERSOMNAL TRAVEL
ASSISTANT APPS

)

B @

& =
CAR SHARING

bl

P2P CAR
REMTAL

[laz Oa 1\ @ 1 laaaid) fEszalllzzai)

RIDE SHARING

P

Y

SMART
PARKING

4

TELECOMMUTING

REALTIME TRAFFIC

MANAGEMENT

ccydl

ROAD USER
CHARGING

AUTONOMOUS
BIKE SHARING ( i VEHICLES
» € s s ) (Gun
MULTI-MODAL CONNECTED
TRANSPORTATION REAL-TIME TRAVELER
VEHICLES
. SOLUTIONS INFORMATION
MTR Corporation

Source: Extracted from the article “Digital-Age Transportation, The Future of Urban Mobility” Deloitte University Press

City of Tomorrow: total connected transportation

11/21/2016

MASSIVELY

City of Tomorrow: Digital-a

NETWORKED

USER CENTERED

ge transportation system

MTR Corporation

and between transportation
systems and their users

INTEGRATED
A well-connected
systern of systems that 4
enables users to easly -
mave from point A to
point B regardiess of

mode, service ]
[provider, ete.
/,’ AL
e
fe <
.‘|
W= -1
r:-‘e"\'-"‘wc.m
PRICEY o,
\Jaﬁaw‘:;\d‘maﬁd““
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Source: Extracted from the article “Digital-Age Transportation, The Future of Urban Mobility” Deloitte University Press
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RELIANT
ON NEW
MODELS
OF PUBLIC-PRIVATE
COLLABORATION
Transportation needs will be met by
an increasingly diverse ecosystem of
public, private and nonprofit entities.

EXTRA POWER WHEEL'S BRAIN
e 0 A mobility paradigm Mwydnwmﬂuiﬂrqw Hul sessors aned G5 ilow riders
Ubiquitous connaectivity centered around the user's Nﬁ:‘sﬂmﬂmﬁ“d;m et nfermation on =it Sl ke
throwghout the transpartation system needs, priorities, data flows mlﬁm" el e palticn, congestion, and foed
between vehicles (V2V), between vehicles and dynamic responses ) ot VLA wiiyhons
and their surrounding infrastructure (W21,

walking
for health
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