KPMG 3
Creating a Smart

- r - - '
7 - ‘\_.._._ — i s . ! L .
/ anl S 2 I ; 5§ S - .
A0 e | AN 1 o 5
e i = e -

- . -

@ *
-:=  — i - 4

LER sgawm

= B. wgag v Ml

. Y Y L) TN TP
" =T T 1.T-F ToPS " e ] Lo -
." T LT L LT, TNT T - = 58 L r
= . T2a2xnmm T L AL * ¥ -
- / : LT T T e —" T . __" " ‘;u
& / ' TR T ST Je— P, \‘
c@maes BPal® . - -
\ - s . . Eee ‘h -

B e o —

UBC Smart City Team

March 2021



What 1S a smart Gity?

“a city that monitors and integrates conditions of all of its
critical infrastructures — including roads, bridges, tunnels, rails,
subways, airports seaports, communications, water, power, even
major buildings — can better optimize its resources, plan its
preventive maintenance activities, and monitor security aspects
while maximizing services to its citizens”

- U.S. Office of Scientific and Technical Information

“an instrumented, interconnected and intelligent city” - IBM

“The use of smart computing technologies to make the critical
infrastructure components and services of a city — which include city
administration, education, healthcare, public safety, real estate,

transportation and utilities — more intelligent, interconnected and
efficient” — Forrester Research

“Smart Cities use information and communications technology to
enhance their liveability, workability, sustainability and attractiveness”
— Smart Cities Council Readiness Guide

“A smart city is a city that harnesses data and innovation in technology to make a city more
liveable, workable and sustainable for its citizens.” — Chris Sainsbury, KPMG
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Smart Cities - Typical Used Cases

Early warning and
emergency
preparedness

Mobility as a
Service solutions
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Smart infrastructure
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Smart waste and
water management
Intelligent
Transportation
Systems

Smart Venue and
building management

solutions .
Connected e %y at ggeb/ e
citizen solutions and sustainable
energy sources

Smart parking and Smart healthcare
payment processing facilities
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Smart Agriculture

Property management
remote monitoring

N

&. (’ Weather and Connected utilities
‘ 9 environmental and water quality
j) monitoring management
Livestock health
and wellness Augmented Reality
enabled assembly
Harvesting insights and repair
for yield optimization

f Distribution and
logistics

< i management
Drone
ﬂ-’ . f automated
T surveying

F

Equipment
performance and
health monitoring

Autonomous
vehicle operations

Farmer tracking
and safety

Inventory

Predictive and preventative
Management

maintenance

Soil Saturation and
erosion monitoring

Irrigation monitoring
and control
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Smart Gity Value Layers

Vision Vision, Goals and Objectives

Culture &

Societal Benefits Livability Sustainability Economy Accessibility Services

Improved Lowered crime rates
Outcomes Access to services environmental and safety for all
sustainability classes of citizens

Cost savings and Connectivity and Operational and
economic gains availability process efficiency
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Transport / Mobility Recreation Environmental Utilities Safety / Public Health Education Economic Community Justice Social Services Culture
Stewardship Security Development
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Smar[ B‘J[y EﬂaD‘BfS Collaboration & Partnership

« Community engagement

» Public / Private collaboration

- Alternative financing models Organizational
Strategy & Policies

« Transformational change

« Executive buy-in and management
support « Breaking down silos and

. Alignment of strategies traditional ways of working

* Integration and inter-operability

Vision & Leadership P le & Ch
eople ange

Long-term vision
+ Competency, capacity and

Brave forward-thinking capability

leadership

, . : » Evolving skill-base
Agile and flexible mindset




WOrKrorce of the future

0 million workers 1

Retails salespersons
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3M 4M

Retail salesperson is the most
common job today, but has a
90+% chance of becoming
automated.

Registered nurses )

. . e
Elementary and middle school teachers

It is mostly low-income jobs that
ft devel d rammers
Software developers and prog risk being automated. Jobs that
Nurses and teachers require social skills, creativity or
might soon become the higher education are less likely to.

Accountants and auditors most common jobs.

Second hool teach T
econdary school teachers At the moment, computer-

related employment is
relatively safe and a growing
field of employment

Engineers

A significant amount of what
accountants and auditors do can be

Computer and information analysts automated

@hnrkindbrg | Sources: US Bureaus of Labor Statistics, Frey & Osborne (2013) The Future of Employment
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WAt s ol [ Understanding the Joumey 10 at

G is more than a new generation of mobile connectivity, it's a completely different technology.

1980 1990 2000 2010 2020+

SIMPLE MOBILE BROADBAND G~ MULTIPLE INTEGRATED  EXPO
[ELEPHONY (PLUS TEXTING) OMARTPHONES DEVIGES SIREAMNG + LED B
GOES MOBILE GUES MAINSTREAM CHANGE EVERYTHING HD & CLOUD
ANALOGUE ANALOGUE NARROWBAND BROADBAND
DIGTTAL BROA;BAND HIGH ;PEED
NARROWBAND BROADBAND
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What 1s o/ | Performance Improvements

5G technology provides quantum improvements in speed, reliability, and capacity over previous generations.

DATARATES (Gops) LATENCY (rel. reaction time) CONNECTIONS (per Kv?)

10 10 3000
8 8
2000
6 6
4 4
1000
2 2
0 0 0
1 2 3 1 2 3 1 2 3
Download rates capable of up to 2.5GB of HD video 1-2 millisecond latency rates allow for 5G-enabled Approx. 1350 times the current population headcount
in approx. 10 seconds. devices to communicate and performin real time. per KMZfor the city of Brampton.
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Such data rates will allow for improved capabilities 5G-enabled autonomous vehicles will react to road 56 technology revolves around a shift from human-
for services that rely onreal time video streaming hazards instantaneously, producing significantly to-human communication to machine-to-machine
and communication such as EMS, hospitals, police shorter stopping distances than vehicles operated by communication; allowing for significantly larger

and security, traffic monitoring, construction, etc. human beings (e.g. 20 m less distance at 60 km/h). volumes of information to be transferred and utilized.



WAt 1s o7 | Infrastructure Expansion

INTERNATIONAL CONTINENTAL NATIONAL

TRANSPORT

Transport, also known as first mile
connectivity, is the primary network
layer enabling geographical
connectivity between population
centers. It carries internet
connectivity across continents,
countries, cities, and municipalities.

Asset Base

Core | Fibre, coaxialcable

Support | Subsurface and overhead
conduits, power installations,
ducts, trenches

_______ e it -
I
I

Backhaul, also referredtoas
middle mile / core connectivity,
provides connectivity around a
specific location or population
center and connects the access
layer to the core network elements.
Alsoreferredto as backbone.

AssetBase

Core | Fibre, coaxial cable, routing
infrastructure, switches, PoP
Support | Overhead conduits, power
installations, ducts

ACCESS

ACCESS

Accessrefersto the various
technologies that enable first/last
mile connectivity to the consumer.
This includes wiring, equipment,
and other infrastructure that allows
connecting end users / customers
totheinternet.

Asset Base

Core | Macro and small cells, fibre,
coaxial cables

Support | Street furniture, real
estate, support structures

CUSTOMER

CUSTOMER

Customer represents the end user
of the value chain who consumes
connectivity either wirelessly or
through wired means. A customer
could be a retail consumer or an
enterprise consumer of
connectivity services.

AssetBase

Core | Cellular devices, sensors, loT
devices, smart devices, Customer
Premise Equipment




| A vision of the future: The futre of moniity




The EV jourmey will be complex and participants wil need (o

COonverge at the crical miestones

Govt campaigning, [ Government legislation ] Govt relaxation of Key 2040
specification & regulatory constraints and
incentivisation free market solution outcomes
E Smart grids & ‘Smart” (off peak) Storage and
DSO transition charging flexible tools
o M ambedded
Energy Generation
infrastructure constraint
Smart Tol tariffs & addressad, If any
matering retail DSR g EMough

-

Adequate nationwide charging infra in

Infrastructure and

O I

Retailers

Cost
parity

il

public charging right locations

infrastructure

network constraints
managed

Smart homs
solutions & energy
as a service

Hub charging and
Intelligent chargse
point locating

G2V
‘switch”
embedded

I Energy capacity
constraints

OEMs removed
Seamless
Range anxisty  Socistal EV take-up Customer fg%:?molo oy customer
increases axpearience -
l oOvarcome Chﬂﬁgg Qﬁgaged smbadded chargl-ng
O I i i behaviours and

Customer

<

Technical
standards definaed
|
Charging C

infrastructure

KPWMG ]:II Government/policy

Increased public
charging points

Charging locations

Enharjced Smart charging optimised
charging and and flexible
battery tech platforms

50+% new car sales

Key: o Convergence point
mde= Dependency / activity

Sourcelsy KPMG Mobilitv 2030 analvsis
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MPact acrosS SECTORS

But the impact of future mobility is not just automotive and it is expected to have significant impact on how cities, countries, communities and
businesses will operate and deliver value in the future.

ENERGY
SECTOR

=)

BANKING
SECTOR

& AUTOMOTIVE
SECTOR

INSURANCE

™= | secror

Increase in demand for
power and utility

A
¥ Decline in fuel sales
A

New vehicle charging
business models

A New approach to asset
securitization to fund the
new ecosystem

A New transit payments
models & mechanisms

A Higher vehicle utilization but
decline in OEM sales

A Major shift from after-sales
repair to software- based

WV We no longer need
individual insurance

A Requirements for new
business models to serve

o » INFRA
HHH SECTOR

TMT
SECTOR

SECTOR

ﬁ CONSUMER

large AV fleets
GOVERNMENT

ﬁ SECTOR

A Significant increase in AV
adjacent infrastructure and
multi-modal mobility

A New delivery models for
transport electrification

A Huge opportunities for telco
for interconnected
ecosystem

A New business models to
support connectivity

A Consumer time freed up for
retail, entertainment and
health opportunities

A Response to changes in
buying behavior

A New laws governing AVs and
regulations for MaaS +
insurance

WV Decrease in fuel based tax
revenues
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...However, future mobility will require an ecosystem which is a complex network of a
number of interconnected systems
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[Nne value derived from today s personal car IS drven by Lpstream a downstream

BIEMents WIth the cUStomer Sell-agaregating Services

Current scenario Revenues associated with a personally owned vehicle over a 10 year period where the consumer is the service aggregator

Upstream o® $35,000 CAD
Downstream GEED $50,000 CAD

Downstream




[he value derived In 2030 Will be weighted towards the downstream with

A00regators providing Seamiess Services 10 CUSIomers

Revenues associated with a EV, AV, Maa$S vehicle over a 10 year period, where mobility service providers and

2030 scenario . .
integrators aggregate services for consumers

Upstream c» $40,000 CAD
Downstream $450,000 CAD
Customer up to $750,000 CAD

Integrated values, driving

the customer to the centre —
PEINEEEE] e Downstream
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i aggregator aggregator i
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6 e ! Vehicle Management w |
. as a Service :
Raw material  Tier Il : Retail Cars l
supplier : !
[}
OEM ! |
: Media Other modes !
. [} !
Tier | Batt Electri I :
attery e£lectric . Service &
Autonomous | Energy Finance Insurance penair Other services Infrastructure i
Vehicle : :
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Source: KPMG UK Mobility 2030 analysis



IFive provocations for today's discussion. In future mobility:

bl 1. The distinction between public and private transport evaporates

KM 2. Cities are forced to adopt single transport governance

22~ 3. Cities introduce mobility management systems
<5 . . "
By 4 Thereis value capture from distance or data pricing

(:} 5. Transport becomes incidental to the primary use of vehicles
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