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Canada’s Climate Change Challenge  caNADiaN
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How to Achieve Systems Change? cﬁ%ﬁmﬁ

CURRENT CLIMATE

PoLicy TOOLS:- . J Useful tools, but they are
» Carbon Pricing not capable of achieving
» Regulations the 2015 Paris targets;

> |Incentives

WHY? - Ffora significant proportion of the population, the
climate change threat is not a sufficiently compelling
reason to make transformative, systems-level changes.




We Live in a Time of
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From Cox and Alm, 2016. Onward and Upward. O’Neil Centre for Global Markets & Freedom, SMU

Transformative / Disruptive Change

Not included here:

O Media Q Movies
U Retail 4 Books
O Music U Banking
U Images / printing

U Telecommunications

How can the forces
of transformative /
disruptive change be
harnessed to address
societal objectives
(including GHGs)?




Outline SEOR

1. The Transitions Pathways Initiative:

» Directing Disruption: A new evidence-based approach to
climate policy making

2. Transportation as an Example
3. Conclusions

Discussion
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The Transitions Pathways Initiative
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* What works?
* What doesn’t?
* Why?

...for how disruptive
innovations could best
address the ‘problems’

How to get
‘there’ from
‘here’?

EXPERT & STAKEHOLDER INTERACTION

Data

\

Compile & assess
data on:

* flows of energy &

materials;
GHGs,

Socio-economics;

Demand drivers;
Etc...

Problems |_’ Pathways
> Vision l
Disruptors T_ Scenario
\ Models
Identify technology, Model the proposed

business model &
social innovations
capable of addressing
problems.

Pathway(s) to ensure
they are ‘Credible,
Compelling & Capable’




EXISTING e : NEw
SYSTEM PATHWAY SYSTEM

PATHWAYS must be:

1. CREDIBLE

U Technically,
economically, socially

2. COMPELLING
U Desirable by key
stakeholders

3. CAPABLE of achieving
the target.

Defining Pathways

PATHWAY: The timing & magnitude of specific
technology, infrastructure & behaviour changes
needed to move from one system to another.
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The Transitions Pathways Initiative

Canada’s 2015
GHG Emissions

...for how disruptive

innovations could best

How to get
‘there’ from
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Model the proposed

Pathway(s) to ensure
they are ‘Credible,

Intervene in societal debate
(reports, briefings, convening, media)/

—» |dentify innovation priorities

—»

Advice to Decision Makers

Spin out Consortia
(ideally industry led)

Products

Compelling & Capable’

“We cannot predict the future, but we can invent it.”
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Dennis Gabor, Nobel Prize (Physics) (1971)




The Transitions Pathways Initiative CER

Instead of focusing narrowly on: Expand the scope to address:

Climate Change... Systems Change...

... Policy and investment decisions can be used to encourage, discourage,
nudge or otherwise “direct disruptive forces’ to achieve societal objectives:

d GHG Q Economic 1 Improved QO Quality QO ..
reductions Prosperity health of Life
outcomes
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Canada’s 2015
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Transportation as an Example gataniay
. Transportation is the critical ‘Linchpin’ in

Canada’s GHG management strategy:
WHY?

d ~24% of Canada’s GHG emissions;
 Creates demand for oil:
s+ Contributes another ~23% of Cdn GHGs (incl. exports);
¢ Transportation fuels = 73% of each barrel of oil;
** Alberta oil provides fuels equivalent to 9X AB demand.
J Defines urban form (esp. Sprawl);

(J 100+ year old ecosystem poised for disruptive
change.




I Problems

Disruptors

PROBLEMS IN TRANSPORTATION

ALL

PERSONAL
MOBILITY

FREIGHT

U Accidents (est. @ $62B/yr in 2007)

O Congestion (~4700 per-yrs lost/wk day)
O Air pollution (est. @ S36B/yr in 2007)
0 GHG Emissions (WtW ~225 Mt CO: e/yr)

U Value for money (pers LDV cost $13.8K/

AB family/yr, but used only ~4% of time)
O Parking (4+ spaces/veh , est. S46B/yr)
O Urban Sprawl

O Labour shortage/costs (i.e. truck drivers)
U Load factor/truck use rate
U Maintenance/operational costs

I—P

Transition Pathways *E f ‘R

Vision

' CANADIAN

S

Scenario Models

DISRUPTIVE INNOVATIONS

Autonomous vehicles

Car sharing

Electric vehicles

Big data / Digital connectivity
Faster / cheaper computers

TECHNOLOGIES

Al / robotics / drones

BUSINESS
MODELS

Mobility as a Service
Physical Internet
Consolidation of carriers

Generational values
Environmental concerns
Government policies

SOCIAL

o000 D00 ODOopDooo
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Problems Transition Pathways *E / R

Data | ! CANADIAN
ENERGY SYSTEMS

DiSfUptOfS ANALYSIS RESEARCH

Scenario Models

A high level view of CESAR’s visions for transforming transportation in a way
that enhances economic prosperity while addressing climate change:

Personal Mobility Freight Transport & the Electrical Grid

Autonomous onnected
Vehicles

Mobility-as-a-

Service (Maa$)

Shared
VL ES




Problems Transition Pathways *E/ ‘R

Data (—> Vision CANADIAN
ENERGY SYSTEM
Disruptors Scenario Models ANALYSIS RESEARC

Historical (from 1990) data by province integrated into a coherent
energy systems exploratory simulation model.

QC ESS v’ Stock and flow of ‘infrastructure’;
d an v/ 1000’s of technologies with energy and material flows;

Canadian Energy Systems v’ Process emissions & other byproducts

Simulation Model v Technology & behavioural choices define projections to 2060+
CESAR has been working with whatlIf?
Interconversion & Technologies Inc (Ottawa) to make our
Storage Technologies data and the model open access /
open source within the next year.
[ Sources Harvesting C . Service Services ]
Technologies urrencies Technologies

Fossil fuels, Infrastructure, and Gasoline, diesel, Cars, refrigerators, Mobility, space heating,
Renewables conversion technologies  electricity, hydrogen, etc lights, furnaces, etc lighting, ‘things’
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climate policy making

2. Transportation as an Example
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Conclusions CANADIAN

WHY BUILD TRANSITION PATHWAYS FOCUSED ON SYSTEMS CHANGE?

1. Expands the tools that can be used to support / manage the kind of transformative /

o kW

disruptive changes needed to address societal goals;

Potential to identify credible, compelling pathways that are capable of meeting
societal goals (including, but are not limited to, GHG management);

Provides government/industry with metrics to measure progress towards goal;
Avoid investments in ‘dead-end’ pathways;
Contributes to the Innovation agenda;

Hopefully, elevate the climate change discussion above the political level (to an
emerging consensus on positive systems change, rather than ‘C taxes’ and ‘pipelines’);
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Discussion abnak

Transitions Pathways Initiative

Intervene in societal debate

EXPERT & STAKEHOLDER INTERACTION (reports, briefings, convening, media)
Problems Transition Pathways —» ldentify innovation priorities
Data | l —» Advice to Decision Makers
Disruptors Scenario Models - -
_ S.pln ou'f Consortia
- (ideally industry led)
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