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ABB - A global technology pioneer

Leading market positions in power & automation

000 ~147,000 $ US 34 billion
ED:] employees | I ‘ ‘ ‘ | in orders (2017)

Present in Formed in 1989
~100 countries merger of Swiss (BBC, 1891)

E & Swedish (ASEA, 1883)
i engineering companies
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ABB in Canada

Coast to coast

Quick facts

000 ~ 4,500 employees
L)D incCanada

~ 29

Manufacturing
& assembly
locations

50 locations
coast to coast

mjil

~ $2.1 billion
revenue

North American
Center of
Excellence for E-
Mobility

Canadian market
leader in power
transmission and
distribution

HQ in Montreal, Quebec
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Three energy megatrends that will influence our future

Urbanization

The Energy Revolution The Fourth Industrial Revolution
Utilities Industry Transport & Infrastructure
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Urbanization
Cities: Energy and COZ2 challenges

Cities today... ...and in 2050

Earth’s surface World population

World population (11 (I ore i s R Years to double
: S~ eyt | W ; : - . \ozdger the urban

capacity

developed over

Global energy B <Y G NN T e & 3 the past 4000

consumption years

Global CO?2
emissions
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The Energy Revolution

The Jurassic one-way energy-only grid becomes two-way, energy & IT

Renewable§ " 1980’s wave of
share in the \ \‘ deregulation
energy n\ﬁx < W N @ stimulates new
started \ \_- 8, energy flows
increasing \ L 4

. 3 \
A

Governmel
subsidiari
fueled a
boom in
solar and
wind far
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The Fourth Industrial Revolution
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What happens in an internet minute?

3.7 million
Google
searches

000 973,000
L )d Facebook

logins

18 million
Text

messages

o 4.3 million
I%ﬁ_-[ YouTube
videos viewed

375,000
Apps
(-]

downloaded

174,000

Instagram
scrolls

= 481,000

Tweets
sent

o0

1.1 million

—~
@ Swipes

><]

1.1 million
Emails sent

67
Voice-First
devices
shipped

38 million
Messages

2.4 million
Snapchats

$USD 862,823
Spent online

266,000
Netflix hours



Consequences of the megatrends
Deep energy transformation needed by 2050

To avoid dramatic climate change
Consequences by 2020...

$ B s s 95% of electricity will
I L — O = need to be low-carbon
,6 N compared to about 1/3
N — today
Frequent power Raising energy
outages prices S  Emissions need to fall by
more than 70%
CO: below todays levels
7 out of 10 Cars need to
Climate change Conflicts for @ be electric Compared to 1
resource - % in 100 today
access & control

Image source: https://thegrindstone.ca/photo-2/ice-floes-sea-water-melting-snow-polar-bear/ R0


https://thegrindstone.ca/photo-2/ice-floes-sea-water-melting-snow-polar-bear/
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Supply matters

but demand behavior matter most, first!

World energy-related CO2 emissions abatement

Ty P ARy CTTTTTrE
G Abatement
40 e @ ) (Mt CO,) Over 50%
Reference Scenario 2070 2030
wd o of CO2
Yo d Efficiency reduction
End-use .
4 will come
s from
L Y A Nuclear energy
28 4----° . TETETEI I CCS Pad ]
450 Scenario efflC'lency
26 I . T . =
2007 2010 2015 2020 2025 2030
Source: World Energy Outlook 2009 OECD / International Energy Agency
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Smart Cities

Canada is a world leader

Intelligent Community Forum (ICF)

Top 72019
— Abbotsford, British Columbia, Canada
— Sunshine Coast, Queensland, Australia

Chicago, lllinois, USA

— Taoyuan, Taiwan

— Hudson, Ohio, USA Westerville, Ohio, USA
— Sarnia-Lambton County, Ontario, Canada
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Smart Cities

Products and solutions that are at the heart of a city’s critical infrastructure

Communications platform

Electricity grids

Water networks

Transportation

Buildings

District heating and cooling

Reliable, efficient energy
supply and management

* Smart grid

+ Demand response

* Microgrid and renewable
integration

* Energy storage

Optimized water supply and
treatment

« Distribution
¢ Treatment
¢ Desalination

Efficient and reliable transport
infrastructure

* Electrical vehicle charging
* Shore to ship

* Electric busses

* DCelectricrail

Efficient energy management,
uses and control

* Homes

* Commercial buildings
* Industry

» Data centers

Efficient flexible has and
cooling supply

+ District cooling
* Waste to energy

©ABB
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FEBRUARY 2019

The Future of Electric Vehicle Infrastructure in Canada
ABB’s Technology Roadmap Plans in Canada

Stephanie Medeiros, EV Charging Canada
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The transition to Electric Vehicles

From horse and carriage to the electric vehicle

A
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Emobility is here

= A=
— o_o
Rail Transit bus Car
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The Future of Transport

Improvements in battery technology leading to larger capacities and lower prices

Battery pack price (real 2018 $/kWh)
- 22%
1,160

e 2]0/0

%
'_ e 1 - "%1
r’35%

650
l— 23%‘1
269 /°l — ]8%
288
. .2‘4 176

2010 2011 2012 2013 2014 2015 2016 2017 2018

Source: BloombergNEF. Note: The data in this chart has been adjusted to be in real 2018 dollars.
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The Future of Transport
Electric Vehicle Road Map

2010 - 2016 2017

2020

DC high-power charging 2350 kW

DC high-power charging 2150 kW
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The Future of EV Charging Infrastructure

Easily upgradable for higher power needs

150kwW 300kw 450kw 600kw

m— UPOrade | mmmms  Upgrade mmms mmmm mEEN {pgrade ‘_ — —

HE g™ ™ mnn
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The Future of EV Charging Infrastructure

Easily expandable to charge more vehicles as fleets grow

©ABB
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The Future of EV Charging Infrastructure

Fast!

350kwW+
S ]——— -" .
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Electrification of Transportation Grid Impact

Solutions to grid impacts
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The Electric Vehicle Charging Infrastructure

The Future is here
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Business case — Resource productivity

McKinsey — November 2011

N McKinsey&Company

November 2011

Resource Revolution:
Meeting the world’s
energy, materials, food,
and water needs

Quick facts

Exhibit E4
Fifteen groups of opportunities represent 75 percent of W Energy M Land
the resource savings W water W Steel
Socletal perspective, 2030 qota) resource benefit! Average societal cost
% billion (2010 dollars) efficiency?
Building energy efficiency E 696 E 05
Large-scale farm yields 266 04
Food waste 252 05
Municipal water leakage 167 02
Urban densification 135 09
Iron and steel energy efficiency Edﬁ 02
Smallholder farm yields E 143 04
Transport efficiency 138 0.5
Electric and hybrid vehicles 138 12
Land degradation 134 05
End-use steel efficiency E 132 E}A
Qil and coal recovery 115 05
Irigation techniques E 115 0.2
Road freight shift 108 07
Power plant efficiency 106 03
Other? | f 892 | 06

1 Based on current prices for energy, steel, and food plus unsubsidized water prices and a shadow cost for carbon.

2 Annualized cost of implementation divided by annual total resource benefit.

3 Includes other opportunities such as feed efficiency, industrial water efficiency, air transport, municipal water, steel recycling,
wastewater reuse, and other industrial energy efficiency.

SOURCE: McKinsey analysis

|'_| $ JAnnual investments: $900 B

S
&l Annual savings: $2,900 B

o
C

E)o

w |l

% 9 to 25 million jobs created

15 opportunities = 75% savings
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Conclusions

Megatrends ... with potentially large consequences

Urbanization
Energy
Demand +
Energy Revolution coe

Emissions

The time to act is now. Lets write the future. Together.
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