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Message from the Co-chairs to

Minister Guilbeault i,

DEAR MINISTER GUILBEAULT,

On behalf of all members of the Net-Zero
Advisory Body, we are pleased to present our
first annual report, as mandated under the
Canadian Net-Zero Emissions Accountability
Act(CNZEAA). This report contains 25 pieces
of advice on Canada'’s transition to net-

zero emissions by 2050, to improve net-zero
governance, to actively steer the economy
towards a competitive net-zero future with a
modern, effective net-zero industrial policy, and
to build widespread momentum for pathways
to a true net-zero energy system.

The measures proposed in the 2030 Emissions
Reduction Plan (ERP) set credible foundations
upon which a more ambitious transition can be
built. While we are confident our advice will help
put Canada on the right path, bringing the full
suite of ERP measures and proposals to fruition
as quickly and rigorously as possible is required
for success. However, different ERP measures
have differing momentum to implementation.
Some that have been contentious, like the
light-duty Zero-Emission Vehicle mandates, are
gaining public support and there is a clear path
to implementation.

Other measures, like the oil and gas sector
emissions cap, are edarlier in their evolution,
may encounter resistance, and yet are critical
to attaining Canada’s 2030 emission reduction
targets. Unlike other heavy industry sectors

like steel and cement, emissions from the oil
and gas sectors are still rising, and the track
record of the oil and gas sector suggests

self-regulation will be difficult. Despite some
improvements in emissions intensity of oil

and gas production, emissions from the oil

and gas sector rose by 18.8% between 2005
and 2019 while emissions from the rest of the
economy declined by 6.1%. Without an oil and
gas emissions cap, Canada is unlikely to attain
its 2030 emission target. We extend our full
support in favour of adopting a rigorous but fair
cap on oil and gas emissions.

Our report outlines numerous suggestions

for other actions we feel should be taken to
make positive change in the areas of net-

zero governance, industrial policy, and energy
systems. These actions should be implemented
through careful application of the NZAB'’s 10
foundational values and design principles, as
well as with partnership and involvement from
leaders across provinces, territories, Indigenous
nations, industry, and civil society.

It is an honour to serve as Co-chairs of the
Net-Zero Advisory Body. We feel strongly that
independent advice to the Government of
Canada about the most likely pathways to a
net-zero Canada by 2050 is more important
than ever, now that the effects of climate
change are impacting the lives of Canadians
directly in ways predicted by scientists and
Indigenous knowledge holders for decades.

DAN WICKLUM AND MARIE-PIERRE IPPERSIEL
Co-chairs of the Net-Zero Advisory Body
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Executive
Summary

With the passing of each year, we set record high temperatures
and witness increasingly frequent and severe extreme weather
events. These new normal climate conditions will continue

to afflict Canadians, and Indigenous peoples in particular,
including through forest fires, storms, hurricanes and flooding
that damage communities and disrupt daily life. This trend will
continue and worsen as long as our prosperity and well-being
rely on a carbon-based economy. It is time for Canada to end
this dependence and accelerate the attainment of a net-zero
emissions society.

With 27 years left until 2050, it is not enough to accelerate the
decline of emissions — success must be about the construction
of a prosperous net-zero future for all Canadians. Achieving this
requires urgent actions, from the way we collectively govern
ourselves to the tools we use to steer the country to sustainable
prosperity. This is a difficult and long-term undertaking. The key
to success is getting on a credible pathway to net-zero by 2050
in a manner that responds to our unique domestic challenges
and opportunities, while joining emerging initiatives with
partners abroad and learning from others’ approaches (e.g.,
the United States’ Inflation Reduction Act and the European
Union’s Green Deal).

Canada must remain at the forefront of the net-zero movement
to ensure competitiveness in the global economy, sustain
well-being, create good jobs, and attract investments to
leverage competitive advantages. Our advice to the Minister
of Environment and Climate Change will help Canada make
the shift towards a more sustainable, fair and flourishing future
for all Canadians. This report contains 25 pieces of advice

that will help strengthen net-zero governance in Canada,

build the industrial policy that Canada needs to thrive in a
clean economy, and transform our energy systems for a net-
zero future. The full content of the advice, which contains key
nuances, can be found in the main report.

Through our Net-Zero Governance line of inquiry, we
acknowledge that no single entity can, on its own, permanently
decarbonize the Canadian economy. Success depends on
setting the right framework for all parts of society - all orders of
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government, industry, and civil society - to progress steadily down pathways to a net-zero
emissions society. To that end, we analyzed Canada’s capacity under four pillars of good
governance: (1) informed decision-making through informed use of net-zero modelling;
(2) alignment of federal mandates with net-zero objectives; (3) shared leadership across
all orders of government, Indigenous peoples, the private sector, and civil society, and; (4)
monitoring and reporting on progress towards net-zero. We believe that practical steps
must be taken to better align these four pillars with Canada’s legal obligation to achieve
net-zero emissions by 2050.

Advice 1 The Government of Canada should direct that all federal agencies,
departments and Crown corporations publicly articulate their role in
helping Canada achieve net-zero emissions. The Government of Canada
should then empower these organizations to play a more ambitious

role by formalizing net-zero objectives in their corporate mandates,
changing mandates if required, ensuring that executive compensation is
meaningfully and transparently linked to climate mitigation performance,
and applying common reporting standards.

The Government of Canada should catalyze the development of net-
zero champions across Canada and build issue-specific coalitions
comprised of federal, provincial, territorial, non-governmental, private and
Indigenous entities.

Advice 3 The Government of Canada should ensure there is a public-facing, easily
understood net-zero dashboard, providing Canadians with access to
progress indicators, notably quarterly data on GHG emissions trends by
sector, and leading indicators of progress. This might be best done in
collaboration with external organization(s).

Advice 4 The Government of Canada should establish an independent modelling
and data centre of excellence, operational by June 2024. The new centre
of excellence would contribute to developing independent modelling,
establishing relationships with other orders of government, and
encouraging collaboration on net-zero modelling and analysis.

Advice 5 Environment and Climate Change Canada should close the 2-year data
lag for reporting more detailed and accessible data on GHG emissions,
starting with emission-year 2023. Environment and Climate Change
Canada should launch quarterly reporting of GHG emissions, similar to the
European Union.

Advice 6 Federal departments, agencies, and Crown corporations should increase
their expertise and capacity related to data, analyses, and interpretations
of net-zero modelling activities. This would increase their ability to support
their organization’s net-zero planning efforts, allow more strategic
interactions across organizations, and facilitate collaboration with the new
centre of excellence.
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Advice 7 Environment and Climate Change Canada should do modelling runs
on a continuous basis throughout the year and decouple them from the
release of climate plans to increase learning and ensure robust analyses.

Advice 8 The Government of Canada should broaden its approach to Emissions
Reduction Plan (ERP) development, while including modelling to net-zero in all
future ERPs. Future plans should include, among other elements, a detailed
qualitative analysis of the character of the Canadian economy associated
with declining GHG emissions, and risk and competitiveness analyses.

Advice 9 The Government of Canada should issue guidance on proper analysis
in support of climate policy, similar to the United Kingdom Treasury Aqua
Book, to strengthen the use of models in support of decision-making.

Our Net-Zero Industrial Policy line of inquiry identifies concrete steps to implement the
pathways-centred approach outlined in our Net-Zero Pathways: Initial Observations report
(2021). A net-zero industrial policy would facilitate the building of domestic industries

that both secure Canada’s competitive position in the global economy and contribute

to driving Canada to net-zero by 2050. The recommended process follows international
best practices for the development of a modern industrial policy. The process starts with
defining the desired end states by key sectors, defining time bound competitiveness
goals on a pathway to the desired end state, and then developing a roadmap facilitated
by third party intermediaries that encompasses all the elements required to attain the
competitiveness goals, creating, or transforming key industrial sectors.

The federal government recognized industrial policy’s value in its 2022 Fall Economic
Statement: “Canadian workers need a robust industrial policy.” However, Canada has yet
to set up the structures and methodologies to institutionalize a true net-zero industrial
policy in a way that differentiates it from previous initiatives.

Canada needs to develop industrial policy to help translate the emissions reduction
targets and regulatory signals in A Healthy Environment and a Healthy Economy and the
2030 ERP into concrete action in the physical economy. This will help drive down the costs
of innovation, position Canada as a leading source of net-zero value-added goods and
services in resilient global supply chains, and build coalitions of support for ambitious
climate and competitiveness policy. This can be done by taking the following steps:

implementation of a Canadian net-zero industrial policy to complement
the 2030 ERP, consistent with the process outlined in section 2.2.

The Government of Canada should initially focus its Canadian net-
zero industrial policy on a limited number of priority sectors that have
significant economic opportunities for growth and benefits across all
regions of Canada. Identification of priority sectors could build on our
analysis in section 2.4.

Advice 10 The Government of Canada should urgently drive the development and
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The Government of Canada should establish time-limited strategy tables
to develop net-zero competitiveness goals for priority sectors and create
roadmaps, bringing together relevant federal departments with industry,
independent experts, labour, provincial and territorial representatives, and
Indigenous interests. The competitiveness goals would align with the ERP
sectoral emissions targets, support regulatory mechanisms, and achieve
economic growth objectives.

The Government of Canada should use independent intermediaries to
support these tables by providing and engaging expertise in key sectors
and developing and deepening sectoral buy-in. Strategy tables should
support experimentation, learning, and evaluation.

Advice 14 Central agencies should be responsible for leading, coordinating, and
monitoring the implementation of net-zero industrial policies based on a
system-level strategy to ensure coherence and timely progress.

The Government of Canada should refocus existing funds, such as the
Strategic Innovation Fund and the Canada Growth Fund, on portfolios of
projects and investments aligned with its net-zero industrial policy.

Advice 16 The Government of Canada should use international trade policy to
support its industrial policy goals and to build secure supply chains for the
inputs and technologies required to reach net-zero.

Advice 17 The Government of Canada should ensure regulatory approval processes
accelerate the objectives of the net-zero industrial policy.

Advice 18 The Government of Canada should align its skills and jolbs agenda with
industrial policy competitiveness goals.

Our third line of inquiry looks at Net-Zero Energy Systems, which covers energy production,
conversion, transmission, distribution, storage, and consumption within and across regions.
Canada’s current energy systems are not set up to achieve our emissions reduction
targets. While the Clean Electricity Regulations will play an important role achieving a net-
zero grid by 2035, these alone will be insufficient to incentivize the expansion of carbon-
free or low carbon energy production to the levels needed to supply the energy required for
net-zero industrial processes, buildings heating and cooling, and transportation in 2050.

The NZAB elected to focus its initial efforts on some aspects of our electricity system.
Future work will include a more fulsome analysis of the electricity system and other
potential system components.

Interconnections between provincial and territorial electricity systems may yield economic
benefits while accelerating the elimination of GHGs. The transformation of Canada’s
energy systems will also increase Indigenous peoples’ self-determination. While it will take
multiple years to chart a path forward, we provide seven pieces of advice to start.

Compete and Succeed in a Net-Zero Future 6 Executive Summary


https://ised-isde.canada.ca/site/strategic-innovation-fund/en
https://www.budget.canada.ca/fes-eea/2022/doc/gf-fc-en.html
https://www.canada.ca/en/services/environment/weather/climatechange/climate-plan/clean-electricity-regulation.html

Advice 19

Advice 20

Advice 21

Advice 22

Advice 23

Advice 24

Advice 25

The Government of Canada should facilitate the development of a vision
for net-zero energy systems, akin to Canada’s nation-building project of
the 21st century, based on the 10 principles proposed in section 3.1.

The Government of Canada should ensure pathways to a net-zero grid by
2035 are consistent with pathways to a right-sized, net-zero grid by 2050.

The Government of Canada should support independent research and
modelling activities to understand the costs-benefits of net-zero pathways
that use more interties compared to those that rely on other strategies.

The Government of Canada should launch the Pan-Canadian Grid Council
as soon as possible to facilitate cross-sectoral, pan-Canadian dialogue on
the topic of net-zero interties and grid.

The Government of Canada should reduce the length of approval
processes for projects that are compatible with net-zero to ensure
they are working towards, not against, emissions targets and net-zero
competitiveness goals.

The Government of Canada in cooperation with the provinces and
territories should compile, share and promote best practices in
regulatory processes across the federation and from other jurisdictions
outside of Canada.

The Government of Canada, should embed principles of the United
Nations Declaration for the Rights of Indigenous Peoples when it makes
decisions pertaining to energy sector transformation, setting an example
for other orders of government.

The 25 pieces of advice presented in our 2022 Annual Report are meant

to complement our 40 pieces of advice from our Submission for the 2030
ERP. We feel strongly that attaining a prosperous, fair, and net-zero Canada
depends on collective commitment and shared leadership. Fostering and
securing widespread commitment to net-zero should be a priority of all
governments in the first half of the current decade. There is more certainty
than uncertainty on the path forward.

Compete and Succeed in a Net-Zero Future
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About the Net-Zero Advisory Body

Originally launched in February 2021 and
formalized under the Canadian Net-Zero
Emissions Accountability Act (CNZEAA)
inJune 2021, the Net-Zero Advisory

Body'’s legislated mandate is to provide
independent advice to the Minister of
Environment and Climate Change with
respect to achieving net-zero emissions by
2050, including:

* Greenhouse gas (GHG) emissions
reduction targets for 2030, 2035, 2040,
and 2045;

* Emission Reduction Plans from the
Government of Canada, including
measures and sectoral strategies that
the government could implement to
achieve a GHG emissions target; and,

* any matter referred to it by the Minister.

We are mandated to conduct
engagement activities related to
achieving net-zero emissions and to take
into account a range of factors, including
environmental, economic, social, and
technological considerations. As per our
mandate, our advice must be informed by
the best available scientific information
and Indigenous Knowledge.

Consistent with our Terms of Reference, we
are pleased to present our 2022 Annual
Report to the Minister of Environment

and Climate Change, our first publication
required under the CNZEAA. The decision
to implement our advice rests with the
Government of Canada.
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..t Introduction

2022 was a landmark year for climate change in Canada. The federal government’s ®
2030 Emissions Reduction Plan (ERP), published in March 2022, was the first plan released
under the Canadian Net-Zero Emissions Accountability Act (CNZEAA), a critical piece of
legislation that provides both predictability and accountability for achieving Canada’s
emissions reduction targets. Consistent with our advice for the 2030 ERP, the Government
of Canada has committed to reach a net-zero electricity grid and mandate 100% of
passenger vehicle sales be zero emissions by 2035, put in place a cap on the emissions
of the oil and gas sector, reduce oil and gas methane emissions by 75% by 2030, and
develop a green building strategy. As of 2022, more than 50 Canadian companies
representing over $643B in annual revenues now have net-zero commitments (Net-Zero
Tracker, 2022; ECCC, 2022).

The National Inventory Report shows that emissions in Canada declined by 66 Mt CO,
eq.in 2020, or 9.3% from 2005 emissions, with the largest reductions coming from
transportation (-27 Mt), stationary combustion (-22 Mt) and fugitive sources (-17 Mt).
However, these numbers cannot be seen as true progress, as much of these observed
reductions are attributable to reduced economic activity during the early stages of the
COVID-19 pandemic. There is strong evidence that global emissions are now returning

to pre-pandemic levels (International Energy Agency). Even if these reductions were
permanent, Canada would still need to reduce its emissions by a further 229 Mt CO, eq. to
meet its 2030 target of 40-45% below 2005 levels, equivalent to eliminating all emissions
from the Atlantic provinces, Québec, Saskatchewan, and British Columbia. We cannot
afford to slow down, especially as the mechanisms to deliver on ERP commitments are
often still being developed and have not yet reached the implementation stage.
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While climate plans to date set a strong foundation for reducing emissions, there needs

to be widespread understanding that removing GHG emissions from the economy is
fundamentally different from reducing GHGs. Incremental changes to existing systems

will not put Canada on the path to net-zero emissions and prosperity by 2050. We need

to define the desired future systems now to allow sufficient time to invest and build the
infrastructure — physical, social, and institutional — of tomorrow. Building pathways
between the current state, and defined future state is a recipe for success. Setting the right
mindset is therefore the first milestone of any pathway to net-zero, and it is the thread that
tied together our work in 2022, and the 25 pieces of advice we provide in this report.

TABLE 1: Percentage change of sectoral emissions in Canada,
* by province and territory, 2005 to 2020

Province/Territory Sectoral
emissions

in 2020
(Mt CO, eq.)

Oil and Gas -40%  -12%  -39% 179

Transport +19%  -16% +32%  -21%

Buildings 4% | -52%  24%

Agriculture +20% ..

Waste T%  +16%  +5%

>
e
-~
(%)
=
5]
=

Coal Production

Light Manufacturing
and more

Trend of emissions
2005-2020

Provincial Emissions in 2020
(Mt CO, eq)
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Lines of inquiry 2.

In our Submission to the 2030 ERP, we provided 40 pieces of advice covering solutions for
Canada’s three largest GHG emitting sectors - Oil and Gas, Buildings and Transportation -
as well as for Net-Zero Governance. Since then, we have decided to take another approach
to priority setting. Sectors are important to consider, but taking a system-based approach
offers new potential by shedding light on cross-cutting solutions. These are three of

the foundational areas of actions that need to be undertaken in Canada to achieve
widespread emission reduction:

NET-ZERO GOVERNANCE: The network of institutional strategies, capacities, and
relationships required - both inside and outside of government - to achieve
net-zero emissions by 2050. Our advice focuses on strengthening net-zero
modelling, ensuring all federal entities play a strong role in attaining a net-
zero society, developing and sustaining shared leadership for net-zero, and
effectively and transparently monitoring and reporting on progress;

2. NET-ZERO INDUSTRIAL POLICY: The use of a combination of policy tools and
facilitated collaborations, that harness the creativity and leadership of both the
public and private sectors to create, build, or shape an industry and advance

its competitiveness in the global economy while addressing problems that the
market alone cannot address, all while driving Canada to a net zero emissions
society. Our advice focuses on the necessity of a net-zero industrial policy and
the process and institutions required for its success. We illustrate our advice with
a vision and potential competitiveness goals for four priority sectors; and,

3. NET-ZERO ENERGY SYSTEMS: The components related to energy production,
conversion, transmission, distribution grids, storage, and consumption.
Our advice focuses on changing the ways we think about, manage, and
collaborate to transform our energy systems to align them with the imperatives
of net-zero emissions.

The selection of these lines of inquiry was guided by extensive engagement activities,
review of literature, discussions with lay and expert Canadians, and early discussions with
Indigenous experts and organizations.

INDIGENOUS KNOWLEDGE

The CNZEAA requires the NZAB to take they are also informed by the invaluable
into consideration the best available contributions of a small number of
science and Indigenous Knowledge. We Indigenous organizations with climate
dare confident that our lines of inquiry expertise, our 2022 lines of inquiry do
are consistent with the latest scientific not do justice to the magnitude and
understanding of net-zero by 2050. While complexity of the challenges faced
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by Indigenous peoples in Canada, nor

to the insights that can be offered by
Indigenous Knowledge. We know that the
consideration of Indigenous Knowledge
requires more than hearing the views of
First Nations, Inuit and Métis on achieving
net-zero emissions by 2050, or simply
consulting them on activities that have
ramifications on traditional lands.

Canada cannot reach its goal of net-

zero emissions by 2050 without the full
participation of Indigenous peoples in
Canada. To help ensure the NZAB's advice
truly considers Indigenous Knowledge, we
are taking the time to understand the best
ways to do so, and have been humbled
along our journey with many lessons
learned and reminders of the differing
circumstances, needs and opportunities of
the hundreds of Indigenous communities
across the country. We strive to create

a respectful space for Indigenous

Core definitions

NET-ZERO emissions means that
“‘anthropogenic emissions”l of GHGs into
the atmosphere are balanced globally
by anthropogenic removals of GHGs from
the atmosphere over a specified period”
(Intergovernmental Panel on Climate
Change [IPCC], 2018). Canada’s net-zero
commitment includes all GHGs generated
within Canada across all sectors. This
definition is consistent with international
GHG accounting standards in which each
country accounts for emissions produced
within its borders. Emissions from GHG-
producing exports are accounted for in
the country of use.

Knowledge to influence the definition of
net-zero priorities in Canada, as doing so
will help align the net-zero transition and
Canada’s journey to true Reconciliation
with Indigenous peoples.

The proper consideration of Indigenous
Knowledge will require sustained efforts
and time. This year, we undertook

the development of an Indigenous
engagement strategy in partnership with
an Indigenous-led organization, to build
deeper and long-lasting relationships
with First Nations, Inuit and Métis in
Canada. We understand the Minister will
prioritize appointing more Indigenous
people as members of the NZAB at the
earliest opportunity and we welcome this
development. Net-zero by 2050 will not
be possible without the full and active
participation of Indigenous peoples as
partners and decision-makers.

A PATHWAY connects where we are today
with where we want to go. But it is not just
a line on a graph. A pathway captures

all the elements required to transform a
system to better respond to societal needs
and meet net-zero emission goals (e.g.,
the character, magnitude, and sequence
of changes in technologies; infrastructure;
business models; societal practices;
mindsets; governance structures;
investments; reporting requirements;

and, policy or regulatory frameworks).

A pathway has a clear beginning and
defined end, with connecting steps that
are refined over time based on learning.

000
1 Anthropogenic emissions refers to greenhouse gas emissions caused by human activities. ) ()
000
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ENGAGEMENT WITH CANADIANS

Consistent with our foundational values and our legislated
mandate, engagement is an essential component of

our work and the key to motivating and empowering
Canadians. Hearing from and considering diverse
perspectives allows us to enhance the quality of our
advice, recognizing the wide range of conversations taking
place across Canada on how to achieve net-zero by 2050.

The NZAB has identified youth and families as the priority
target audience for our immediate future engagement
activities, since many of the solutions we consider today
will be theirs to implement, maintain, and improve.

Youth are already at the forefront of climate action. We
believe in the importance of providing them with the

tools they need to better respond to the challenges that
lay ahead, make their voices heard, and lead change in
their communities and within their families. To help deliver
on this commitment, the NZAB has provided financial
support to four organizations across Canada for their
engagement with youth and families until March 2024.

We also organized a series of design thinking workshops
with youth to better understand what they expect from the
transition to net-zero emissions by 2050. These insights will
be published as part of a What We Heard Report, which will
be released in 2023.

The NZAB has also been active in expanding its reach to
various stakeholders, rights-holders, decision-makers, and
the Canadian public, leveraging social and traditional
media, and developing a durable network with key climate
organizations and experts in Canada and abroad. Working
with the Canadian Climate Institute and international
counterparts, we co-chaired the International Climate
Councils Network, a forum to facilitate collaboration and
mutual support between climate councils from around the
world. Engagement activities such as these will become a
more significant feature of our work in the years to come.

o

o
e R
A *’5?-'":"‘5-5. & i

Compete and Succeed in a Net-Zero Future 14



https://climatecouncilsnetwork.org/
https://climatecouncilsnetwork.org/

Yeadr-in-review

2022 marked the first anniversary of the NZAB under the CNZEAA. We have been active in
reaching out to the Canadian net-zero community to raise awareness and engage on our
work. Our main accomplishments include:

‘‘‘‘‘

Sem=”

The selection of three lines

of inquiry for 2022; setting

the right framework to
successfully achieve net-

zero emissions and position
Canada for economic success.

Our submission to the 2030 ERP,
providing 40 pieces of advice
to reduce emissions, consistent
with net-zero pathways in the
oil and gas, transportation,

and buildings sectors, as

well as on governance.

Co-chairing the International
Climate Councils Network, a
forum to facilitate collaboration
and mutual support between
climate councils from around
the world, with the Canadian
Climate Institute, Haut
conseil pour le climat de
France, Guatemala’s National
Climate Change Council, and
the Guatemalan Climate
Change Science System.

A

\

©

With the Canadian Climate
Institute, co-hosting the 2030 in
Focus: Getting the Next Decade
Right on Net-Zero Conference

in Ottawa, which attracted the
participation of approximately
250 in-person individuals and
over 1500 online registrations.

Identified priorities for an
Environment and Climate
Change Canada call for
proposals for research projects
from leading academic experts
and research organizations
across Canada to research on
our specific lines of inquiry.

Establishing or deepening
partnerships with the
Commissioner of the
Environment and Sustainable
Development, the Sustainable
Finance Action Council, the
Canadian Climate Institute,
and the Canada Energy
Regulator, among others.
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Year-in-review (continued)

Communicating our advice

at conferences and events,
including COP 27, GLOBE
Series, and the Retrofit Canada
Conference, as well as with

the Office of Superintendent
of Financial Institutions,

Bank of Montreal, and the
Canadian Chamber of
Commerce, and many more.

Briefings and interviews with
74 ‘)‘, more than 50 domestic and
! @ ! international experts across
~ ourthree lines of inquiry, and
hosting eight roundtables
with 52 participants in relation

to industrial policy and net-
zero energy systems.

Financially contributing to four
organizations across Canada
to support their engagement
with youth and families until
March 2024 and holding

a series of design thinking
workshops with youth.

Proactive efforts to
minimize GHG emissions
from NZAB operations
where possible, notably
through virtual operations
and reduced domestic
and international travel.
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NZAB Submission to
the 2030 ERP

STRENGTHENING GOVERNANCE FOR LIKELY PATHWAYS TO NET-ZERO BY 2050

1.

Direct that all federal agencies,
departments and Crown corporations
publicly articulate their role in helping
Canada achieve net-zero emissions

Mandate that all executives in the
federal public service must take a course
on climate change and net-zero

Prioritize the development of a climate
change data, insights, and monitoring
digital platform by the end of 2023

. Ensure that the models and analytical

approaches used to project and
assess Canada’s progress towards
emissions reduction targets are
transparent, robust, and coordinated

S.

Improve the coordination of
engagement processes

. Improve net-zero communications

Leverage intergovernmental platforms to
identify gaps and overlaps in government
actions and promote net-zero solutions

. Develop a net-zero workforce

PUTTING THE BUILDINGS SECTOR ON THE MOST LIKELY PATHWAYS TO NET-ZERO BY 2050

9.

10.

11.

12,

13.

Adopt a pathways approach in
the proposed National Net-Zero
Emissions Building Strategy

Use regulations to send clear signals
and provide certainty about the
trajectory of building decarbonization

Accelerate and streamline the
publication and adoption of
national model building codes

Use complementary policy tools to
incentivize action in the buildings
sector and reward success

Prioritize transition of heating systems while
ensuring the stability of the electrical grid

14.

15.

16.

17.

18.

19.

Increase the ambition of federal actions
on property and fleet operations

Integrate net-zero requirements
into all building-related federal
funding opportunities

Encourage the use of a “shadow carbon
price” to show the cost savings of retrofits

Seek out opportunities to decarbonize
multiple buildings at once

Evaluate federal decarbonization
programs for residential buildings to ensure
maximum effectiveness and equity

Support the development of innovative net-
zero technologies for the buildings sector

Compete and Succeed in a Net-Zero Future

17

Introduction



PUTTING THE TRANSPORTATION SECTOR ON THE MOST LIKELY PATHWAYS TO NET-ZERO BY 2050

20. Grow public transportation options

21. Regulate more zero emission vehicle
(ZEV) sales as soon as possible

22. Implement and expand measures

that support electric vehicle uptake

23. Encourage ZEV adoption

24. Expand the strength and scope

of the Clean Fuel Standard

25. Take a supply-chain lens to help
the auto sector transition

26. Ensure sufficient investment for
zero-emissions heavy freight

27. Drive innovation to reduce emissions
in aviation and marine subsectors

KEY GUIDING PRINCIPLES TO INFORM THE DEVELOPMENT OF
QUANTITATIVE FIVE-YEAR TARGETS FOR THE OIL AND GAS SECTOR

PRINCIPLES FOR TARGET DESIGN

28. Do not set targets in isolation

29. Set clear boundary conditions for success
30. Recognize that fair may not mean equal

31. Set and implement without delay

PRINCIPLES TO SET THE CONDITIONS FOR SUCCESS

35. Prioritize people and communities

36. Provide certainty while continuously

improving data and monitoring

37. Show accountability through

reporting

38. Reinforce and strengthen existing

regulations

39. Provide only responsible supports to

industry

40. Ensure approval processes for
projects are working towards, not

against, the targets

32. Align the timing of targets with
implementation feasibility

33. Prioritize the largest sources of emissions

34. Drive new and more ambitious actions

Compete and Succeed in a Net-Zero Future
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Net-Zero Governance

The NZAB defines governance as the network of institutional strategies, capacities, and
relationships required - both inside and outside of government - to achieve net-zero
emissions by 2050. No single entity can, on its own, permanently get Canadian society to
net-zero emissions. Success depends on setting the right framework for all parts of society
to move in the same direction via regulations, standards, and incentives, consistent with
credible pathways to net-zero emissions.

Canada possesses a complex governance monitoring and reporting on progress.
landscape, due to shared constitutional This section identifies specific actions
powers over the environment, uneven that can have a tangible impact on
distribution of GHG emissions across decision-making, resourcing, and
sectors, provinces, territories and accountability mechanisms.

Indigenous communities, and historical
legacies that influence how different
orders of government work with one
another. Governance issues have been
used to help explain Canada’s poor
track record on meeting its climate
targets, notably in the 2021 Report of the
Commissioner of the Environment and
Sustainable Development. As this country
has done many times before, the key
will be to find unique, made-in-Canada
solutions that motivate concrete action.

Our Submission to the 2030 ERP contained
eight pieces of advice on governance. We
are pleased that two of them - mandatory
training for executives in the federal

public service, and developing a net-zero
workforce - are being implemented. More
time will be required to determine how the
federal government responds to two other
pieces — improved communications, and
stronger coordination of engagement.
The remaining four pieces of advice -
mandates, improving inter-jurisdictional

At its core, good governance is about collaboration through shared leadership,
aligning mandates and responsibilities progress monitoring platform, and

with shared objectives, ensuring decisions modelling - are expanded upon in this
are made using the best available annual report.

information, executing decisions, and
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All players—public and private alike—have
to determine how they can contribute

to net-zero by 2050 by adjusting their
corporate priorities, planning and
decision-making processes, procurement
criteria, and risk management strategies,
among other actions. Doing so will help tie
together efforts to reduce emissions and
continuously improve economic, social,
and environmental well-being.

Since the introduction of the Pan-
Canadian Framework on Clean Growth
and Climate Change in 2016, federal
departments launched over one hundred
policies and programs to reduce
emissions. However, it is unclear whether
these emissions reduction efforts are
always compatible with pathways to a
net-zero society. The federal ecosystem
also includes more than 200 institutions,
Crown corporations, and agencies
responsible for supporting or regulating
various economic sectors or providing
direct services to Canadians, and many
of these operate at the core of complex
economic systems. They are sometimes
the only public organization with the
expertise needed to assess transition
scenarios for their area of responsibility.
Leveraging their capacity would help
generate solutions that can steer entire
economic sectors in the right direction,
even if this means going beyond
existing mandates or balancing out
incompatible objectives. Without formal
mandates, many organizations will not
have the corporate legitimacy and legal
frameworks they need to maximize their
contribution to net-zero.

NET-ZERO MANDATES FOR FEDERAL ENTITIES

Examples of net-zero mandates

With the expected launch of the 2023
Energy Futures Report, the Canada Energy
Regulator (CER) will use its technical
expertise and resources to model
pathways to net-zero by 2050 for the
energy sector. But to have a meaningful
impact on the energy landscape, the CER’s
net-zero mandate should be expanded to
cover the entirety of its operations, notably
its regulatory functions.

The Canada Pension Plan (CPP) committed
to meet net-zero emissions by 2050

across all scopes of emissions. The

CPP contributed to the Task Force on
Climate-related Financial Disclosures

and publishes the carbon footprint of its
portfolios on an annual basis (60.5 Mt CO,,

eq. for global non-government holdings in
2021, equivalent to 9% of Canada’s 2020
emissions). While there is no question that
the CPP takes the transition seriously,

a formal mandate would support
accountability on requirements for
transition investments and the execution of
net-zero plans.

The Canadian Mortgage and Housing
Corporation launched a funding program
for green housing and retrofits. While
important, a targeted initiative differs from
embedding net-zero pathways across the
entirety of CMHC'’s levers on the housing
market. Only the latter approach will lead
to the structural changes required to
ensure federal housing market policy is
net-zero compatible.

Compete and Succeed in a Net-Zero Future
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The NZAB acknowledges some federal
entities have already begun exploring
means of contributing to net-zero
attainment. The NZAB acknowledges

and that the Government committed to
introduce an Integrated Climate Lens
that would formalize the consideration

of emissions reductions in Cabinet
decision-making. Our advice proposes

to enact changes that go further,

ones that permeate throughout entire
management, accountability and
incentive structures of federal entities.
While some federal organizations have
made meaningful progress, to maximize
the effectiveness of these initiatives, net-
zero mandates should be expanded to
cover the entirety of corporate operations,
be weighted on an equal footing with
pre-existing corporate mandates, and be
subject to auditing. Even where a net-zero
mandate currently exists, there could be
considerable untapped potential.

Achieving net-zero by 2050 is dependent
on an unprecedented level of collaboration
among federal, provincial, territorial,
municipal, First Nations, Métis and Inuit
governments. Numerous experts, notably
the Commissioner of the Environment

and Sustainable Development, point to
insufficient intergovernmental coordination
to explain, in part, three decades of missed
climate targets.

While the NZAB shares these concerns,
there are reasons for optimism. More
than sixty years ago, Canada created

The Government of Canada should direct
that all federal agencies, departments and
Crown corporations publicly articulate their
role in helping Canada achieve net-zero
emissions. The Government of Canada
should then empower these organizations
to play a more ambitious role by formalizing
net-zero objectives in their corporate
mandates, changing mandates if required,
and ensuring that executive compensation
is meaningfully and transparently linked to
climate mitigation performance. Acommon
framework under the responsibility of

the Treasury Board should be applied to
ensure minimum standards, transparent
reporting, and benchmarking. Opportunities
for advancing co-benefits, notably on
adaptation, should also be embedded in
the mandates of key institutions.

SHARED LEADERSHIP FOR NET-ZERO

a system of free, universal healthcare, a
project that challenged the concept of
what governments can deliver to citizens.
Governments still argue over policies and
costs, but they no longer question the
policy’s contribution to Canadian society.
This is the outcome we must strive for
with respect to net-zero. Under the right
framework, Canadian federalism can
smooth out variations in ambition at any
given moment, promote solutions in line
with regional circumstances, and allow for
the experimentation of approaches and
benchmarking of progress.
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What is clear is that many of the tools for
implementing pathways to a competitive
net-zero emissions society fall in provincial,
territorial and municipal jurisdiction.
Examples include the adoption of
building codes, electricity transmission,
land-use planning, route optimization

for the transport of goods and people,
and training and education, which all fall
within provincial and territorial jurisdiction.
When emissions reduction opportunities
occur on traditional or treaty lands, many
of the emerging infrastructure needs will
have implications for Indigenous rights,
while also offering direct benefits and
offering opportunities for greater self-
determination.

Additional examples of provincial and
territorial leadership can be found across
the federation (Table 2). Canadians must
have a clearer understanding of the
measures that require provincial and
territorial actions to materialize, and
governments must find new ways of
collaborating among themselves and with
Indigenous interests.

To counter inertia, more attention must

be paid to creating and resourcing issue-
specific coalitions to promote the increase
of ambition and defend sensitive policies
at the regional level. Increasing the number
of net-zero champions across regionsis a
practical measure that the Government

of Canada can take to grow cooperative
federalism over time. We define net-zero
champions as individuals or organizations
that boast the expertise, credibility, and
networks required to successfully promote
the uptake of solutions within their regions
and sphere of activities. These can be
industrial associations, not-for-profit
organizations, municipal or Indigenous
governments, utilities, or public institutions

with a firm commitment to following the
principles of the High-Level Expert Group
on Net-Zero Emissions Commitments of
Non-State Entities.

While this approach has similarities with
the Net-Zero Challenge launched by
Environment and Climate Change Canada
(ECCCQC) in 2022, the Challenge does not
currently possess the scale required to
build widespread momentum in economic
sectors and provinces with rising emissions.
As we outline in our Industrial Policy line of
inquiry, economic benefits build support
for a net-zero future in ways that penalizing
GHG emissions does not (Meckling et al.
2015). Four of the five most potentially
impactful policies put forward in the 2030
ERP are regulatory in nature: (1) carbon
pricing, (2) cap on oil and gas emissions,
(3) clean electricity regulations, and (4)
clean fuel regulations (Canadian Climate
Institute, 2022). These measures can be
best implemented successfully if impacted
regions realize the environmental and
economic benefits of reducing emissions.
Building active, regional, and high-impact
coalitions can help advance this thinking.
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TABLE 2:

The Government of Canada should deliberately develop net-zero

champions across Canada and build multi-party issue-specific
coalitions to advance key net-zero issues. Champions that benefit
from federal support should be required to follow guidelines such as
the United Nations High-Level Expert Group on the Net Zero Emissions

Commitments of Non-State Entities.

and territory, 2005 to 2020

Percentage change of sectoral emissions in Canada, by province

POLICY LEVER IMPACT ON NET-ZERO PATHWAYS LEADING EXAMPLES

Land-use planning

Promotion,
exploration,
production, and
transformation of
natural resources

Building codes

- Prevention of urban sprawl

+ Sustainable management

of population growth

- Optimization of distance travelled

- District-wide heating and cooling systems
- Conservation of natural carbon sinks

- Securing critical minerals

and their refinement
Regulation of fossil fuel production

+ Market opportunities for new energy carriers

- Maximization of energy efficiency

Create demand for net-
zero building materials

- Integration of buildings and transports
- Mitigation of electricity peaks
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Diverse examples from
municipalities, as highlighted
by the Federation of Canadian
Municipalities (2019)

Alberta: Hydrogen Roadmap

Québec: Plan québécois
pour la valorisation des
minéraux critiques et
stratégiques 2020-2025

British Columbia: all new
buildings net-zero by 2030
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TABLE 2:

and territory, 2005 to 2020 (continued)

POLICY LEVER

IMPACT ON NET-ZERO PATHWAYS

Percentage change of sectoral emissions in Canada, by province

LEADING EXAMPLES

- Institutional mandates of utilities
- Affordability and reliability of energy

Hydro-Québec’s 2022~
2026 Strategic Plan

Electricity Expansion of clean production capacity . .
roduction Deployment of proven technologies New Brunswick's, Nova Scotid’s,
P .. A . : < Prince Edward Island’s, and
transmission, « Optimization of consumption :
Newfoundland and Labrador’s
and use Peak demand management .
. . . . Atlantic Loop
« Expansion of transmission lines
+ Out-of-province flows and trades
- Climate education and training programs University of Saskatchewan:
Education Requalification of trades Community Appropriate
and trades - Mitigating specialized labour shortages Sustainable Energy

+ Generational mindset shifts

Security Program

Transportation

- Modal shifts to public and

active transportation

- Modal optimization for traffic and freight
- Reducing distance travelled

City of Toronto: Downtown
Mobility Strategy

Clean B.C. Transportation
Roadmap to 2030

Landfills and waste

« Promotion of waste reduction

Capture of waste emissions

+ Biomass conversion

City of Kitchener

City of Saint-Hyacinthe

management ) : .
g Regulation of forestry City of Regina
Protection of lands and carbon sinks
Financial Climate-related disclosures of Most provincial regulators
. provincial financial bodies currently explore systemic
regulation

Regulation of systemic financial risks

risks from climate change
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COMPREHENSIVE, CENTRALIZED AND

ACCESSIBLE MONITORING PLATFORM

In Net-Zero Pathways: Initial Observations (2021), we noted how pathways capture all the

elements required to transform a system to better respond to societal needs and meet
net-zero emissions targets. A wide range of factors, some easily identified and measured,

will determine whether Canada is able to reach net-zero by 2050 - examples include ZEV
market shares, number of charging stations, electricity storage costs, renewables to gas
price ratios, clean power generation capacity, energy demand, restoration of natural carbon
sinks, and heat pump coverage. Progress on net-zero pathways can only happen if a proper
monitoring framework follows key indicators, such as those noted above. There is currently
no systematic monitoring and accessible reporting of the trends of these net-zero indicators.

Canada’s progress to net-zero is reported
in two ways, but neither captures the net-
zero indicators required to inform people
of progress in ways that they can relate
to, build support for emissions reduction
action, and identify sectors or regions that
are misaligned with net-zero pathways on
a timely basis. First, the government set

a Nationally Determined Contribution for
2030, corresponding to 40 to 45% below
2005 levels by 2030, and reports annually

on national emissions through the Official

Greenhouse Gas Inventory. Consistent
with the CNZEAA, additional targets will

be set every five years, starting in 2025 for
the 2035 target. Second, program-level
indicators are being used to report on
progress, but these need considerable
improvement and only imperfectly relate
to net-zero by 2050. For example, in 2020-
21, out of 86 federal departments and
agencies for which results were publicly
available, only six had established
indicators of relevance. Almost two thirds
of these indicators belong to Environment
and Climate Change Canada and Natural

A new source of information must bridge
the gap that currently exists between the
national monitoring of GHG emissions
and program-level assessments of
performance, though the latter would
benefit from a stronger alignment with
Canada’s commitment to achieve
net-zero by 2050. We observe growing
momentum for a dedicated platform

to act as a one-stop-shop for progress
monitoring towards 2050. The recent
launch of the 440 Megatonnes project by
the Canadian Climate Institute represents
one of the most credible attempts at
doing so to date. International examples
can be found in the work of the United
Kingdom Climate Change Committee,
Germany, and the Haut conseil sur

le climat de France (annex A.2). The
Government of Canada has a role to play
in the success of third-party initiatives, in
particular with respect to addressing the
data gaps that impede the monitoring of
key trends by independent experts.

Resources Canada programs, gaps exist in N : >
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The Government of Canada should create a public-facing net-zero
dashboard, providing Canadians with easy access to meaningful
information, notably quarterly data on GHG emission trends by sector,
and leading indicators of progress. This is best done in collaboration
with external organizations.

® This reporting platform should provide a repository of authoritative
information to commmunicate the trends, pace, and magnitude of

progress.

Any information presented that is based on net-zero modelling
should reflect the six pieces of advice related to modelling (presented

in the next section).

This platform should encourage the accountability of non-federal
entities where appropriate.

Opportunities to track outcomes of direct interest to Canadians
and communicate the benefits of the transition should be explored
simultaneously (e.g., transit time, jobs, energy affordability, housing
quality, and health benefits).

Governments use modelling to explore
problems and evaluate the effectiveness
of initiatives. When used appropriately,
analyses and modelling can direct the use
of limited resources towards their most
productive use, shed light on complex
interactions, and build understanding of
the potential impacts of policies, actions,
and investments. Used inappropriately,
models can steer thinking towards
dead-end pathways and provide a false
sense of progress (e.g., McLaren et al,,
2019, Rising et al., 2022). What is unique
to climate policy models is their scope,
complexity, and extended time horizons,
as well as the fact that they were not
designed to capture the profound nature

CANADA'’S NET-ZERO MODELLING CAPACITY

of the social and economic changes we
ask them to emulate.

Models are critical to the development

of credible and effective net-zero plans.
However, to maximize the odds of
avoiding the most serious consequences
of climate change, Canada must ramp up
its net-zero modelling rigour, capacity, and
transparency and reconsider how results
are used to inform decision-making,
communicate with Canadians, and
sustain public accountability.

Our advice provides a path forward
to maximize the benefits of net-zero
modelling while minimizing inherent
weaknesses, with a view to increasing
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the strength of our analytical tools and
models on a continuous basis. Our advice
should not be construed as suggesting
that net-zero modelling done to date was
inappropriate or wrong. We are confident
the Government of Canada based its
decisions on the best available models
as of 2022, but we are equally confident
that there is room to markedly improve
these tools. The modelling and analysis
issues raised in this report are experienced
around the world and cannot be used as
an excuse to be indecisive or to lower the
pace of the transition.

In March 2022, we advised the Minister
of Environment and Climate Change
to ensure the models and analytical

What is modelling?

approaches used by the Government

of Canada are transparent, robust, and
coordinated. In summer 2022, to expand on
these pieces of advice, we commissioned
37 interviews covering a large portion

of the Canadian net-zero modelling
community, including individuals that use
model outputs to guide their decisions.

The interviewees included scholars, federal
and provincial officials, non-governmental
organizations (NGOs), think tanks, as well as
international experts.

Modelling is a method of representing the behaviour of a system, like the atmosphere or
the economy, in abstract terms using mathematical equations. These equations simplify
a vastly more complex reality, such that we can test hypotheses and forecast the future

behaviour of systems.

As more attention was brought to the ways in which governments could reduce GHG
emissions, it became necessary to forecast the impacts of different measures using
energy-economy models, an approach that tries to anticipate the evolution of economic
growth, energy consumption, and GHG emissions over time. In Canada, as in other
Organisation for Economic Cooperation and Development (OECD) nations, national

energy-economic models were created in the wake of energy supply shocks during the oil
crises of the 1970s. Growing interest in environmental issues (e.g., smog and acid rain) led
to the integration of polluting emissions into these models. The same types of models are
now being used to explore net-zero scenarios.

These models allow us to understand how introducing changes to the system (e.g., a new
policy or decline in the price of a technology) impacts emissions reductions over time.
Models are now increasingly being used to explore net-zero scenarios. Because structural
factors such as economic and population growth, energy uses, sources and prices,
performance of technologies, interactions between economic sectors, and international
trade significantly impact future emissions trajectories, modellers must introduce a
complex set of equations and assumptions that reflect reality as closely as possible.
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Since most pathway designs cannot be explicitly represented in mathematical equations,
modellers must also make simplifying assumptions about the way pathway steps will be
implemented. Doing so introduces uncertainty.

While models are central to good policy-making, their use entails inherent risks in the
absence of an adequate governance framework. One of the most common concerns
being raised is that models are often akin to “black boxes”: only a handful of experts
understand the factors that drove a model’s output, and most models being used in
support of Canadian net-zero policy do not currently open their structure to peer review.
Most challenges, however, can be addressed with an adequate governance model, which
we propose in this section of the Annual Report.

1.4.1 IMPROVING THE QUALITY OF MODELS

Canada’s net-zero modelling community is small, but capable. A large portion of the pan-
Canadian modelling capacity lies within the federal government, notably in Environment
and Climate Change Canada, Natural Resources Canada, Transport Canada, Agriculture
and Agri-Food Canada, Finance Canada, and independent agencies (e.g., the Canada
Energy Regulator). While some provinces have established independent modelling
capacity, most rely on private contractors. Some provincial entities (e.g., public and
private utilities) and private companies (e.g., banks, energy firms) maintain their own
models for internal use. In the academic sector, a variety of research groups, particularly
in engineering and economics, have developed and applied models to explore different
dimensions of climate policy (Rhodes et al., 2022).

Canadian net-zero modelling faces a complex suite of unaddressed risks and challenges.
None of these are unique to Canada, but we appear to lag behind the United States
(U.S.), the European Union (EU), and the United Kingdom (U.K.) in the depth of our
expertise, the range of initiatives we support, access to data, promotion of experimental
approaches, and in systematically acknowledging the challenges associated with net-
zero modelling. Initiatives have been undertaken over the last few years to address some
of these difficulties. For example, Natural Resources Canada funded the creation of the
Energy Modelling Initiative, and Environment and Climate Change Canada improved the
transparency of its modelling in the 2030 ERP and committed to convene an expert-led
process to strengthen its modelling practices.

While these are steps in the right direction, strengthening modelling capacity in Canada
requires larger scale actions. Canada has already invested over $100 billion to reduce
GHG emissions. Public and private investments can be expected to grow markedly over
time. Good governance calls for extensive assessments of policy effectiveness through
more and better modelling, in federal departments and agencies, but also in other groups.
The overwhelming majority of interviewees acknowledged ongoing difficulties with how
modelling informs climate policy, drawing attention to four main challenges:
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A THE NET-ZERO MODELLING COMMUNITY IS FRAGMENTED
AND OPAQUE, AND EFFORTS AMONG GOVERNMENTS, PRIVATE
CONSULTANCIES AND ACADEMICS ARE RARELY COORDINATED.

Many factors work against enhanced
transparency and coordination, such

as insufficient resources to allow for

the testing of a model’s sensitivity to
assumptions and documentation of
modelling runs, or perceived risks of
model weaknesses being exploited to
seed doubts about achieving net-zero.
Private model operators guard the inner
workings of their models to ensure a
proprietary advantage, and government
officials are bound by confidentiality
provisions associated with developing
advice to Ministers and Cabinet.

Information on a model’s structure, core
assumptions, selection of scenarios,
suite of included measures, depiction of
technological pathways, and amount
and nature of sensitivity analyses are
necessary to understand what a given
set of model outputs are saying. Without
transparency and collaboration on
assumptions, data management, and
model structures, it is nearly impossible
to compare the results of different
emissions models, appreciate which
factors drove the divergence of results,
and engage in the collective learning
required to produce better models and
policy design.

Stronger disclosure would increase
credibility, accountability and legitimacy
of climate plans. By making modelling
practices and assumptions more
transparent, the the Government

of Canada can strengthen public
confidence in climate policy and focus
debates on the conditions required

for implementation. This, in turn, can
redirect public scrutiny to the entities
holding actual levers of emissions
reduction. Various levels of transparency
are possible, from a basic description

of a model's structure, key inputs and
assumptions, to open access to the
inner workings of a model and data for
third parties to review, use,

and improve.

Building a vibrant and diverse net-zero
modelling community is a long-term
undertaking that will require continuous
improvements. It is an effective means
of identifying the best climate policies
and strengthening Canada’s long-
term climate performance. Ambitious
initiatives are needed to strengthen
Canadian capacity, and to move away
from a subset of federal departments
and agencies, a small number of
consultancies, and fragmented
academic groups holding the bulk

of Canadian expertise and mostly
operating in isolation.
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B THE GOVERNANCE OF NET-ZERO MODELLING DOES NOT CURRENTLY MITIGATE THE
RISK OF MODEL UNCERTAINTY DIMINISHING THE ROBUSTNESS OF POLICY DECISIONS.

Emissions projections from models in
different policy scenarios are critical

to guiding the level and form of policy
interventions necessary to shift Canada
to a net-zero pathway. However, there is
concern within the Canadian energy and
policy expert community that models
currently overestimate the impact of
existing and proposed policies on near-
term emissions reductions (to 2030). This
is due to uncertainties around policy
implementation, which is never seamless
in practice, and around the optimal
method of incorporating existing and
planned policies in the models.

No matter how sophisticated and
accurate a model structure is, the
quality of output depends on the
quality of input. Data is derived through
sampling processes, surveys, academic
studies, and estimates. Securing access
to reliable data is a costly, lengthy, and
complex undertaking. The main barrier
for a group wishing to begin modelling
climate policies in Canada is the
acquisition of high-quality data. Even
for established modellers, access to
data is a major barrier that prevents the
development of insightful analysis.

Overestimating, or underestimating,

the effect of policies on emissions can
have a tangible effect on decision-
making. For example, if the carbon price
is incorrectly determined by a model

as being sufficient to achieve net-

zero in a given sector of the economy,
the government may not create and
implement necessary complimentary
sector-specific policies to achieve the
desired emissions cuts. Model outputs
alone cannot guarantee that policies will
meet their goals.

THERE ARE DIFFICULTIES IN ACCESSING TIMELY, CREDIBLE AND COMPREHENSIVE DATA.

Some critical information is currently
unavailable in Canada, such as data

on Canada’s vehicle fleet, the distance
covered by vehicles, monthly fuel
consumption within provinces and
territories, energy use by industrial
subsectors, and the production and
consumption of biofuels (see Whitmore &
Pineau, 2022 for data gaps). Data gaps are
particularly prominent for remote, northern
and Indigenous communities. The two
years it takes for the federal government to
release emissions data has been raised as
another challenge (e.g., 2022 data will only
be available in 2024).

IT IS CURRENTLY IMPOSSIBLE TO ATTRIBUTE GHG EMISSIONS

REDUCTION OBJECTIVES TO INDIVIDUAL MEASURES.

This hinders efforts to monitor whether or not an investment achieved the desired
outcome. This issue arises from insufficient time being afforded to modellers to
undertake multiple runs to test the impact of policies, limited transparency of model
assumptions, as well as limited collaboration across government, private, academic, and

not-for-profit modellers.
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AdVICe 4 The Government of Canada should establish an independent
modelling and data centre of excellence, operational by June 2024.
The centre should be similar to the Canadian Institute for Health
Information and the U.S. Energy Information Administration, and be
given the legislative authorities required to protect sensitive data
without hindering access. Representatives from academia, NGOs, and
federal, provincial, territorial, and Indigenous governments should sit
on the board of directors. The mandate of the centre of excellence
should include:

® Developing and maintaining new net-zero modelling tools,

[ X J

XXX including a suite of open-source tools and data sets;

(X X X X X J

. : : : : : : : ° Collecting, managing and publishing data of relevance to
p : : : : : : : ® net-zero modelling and maintaining a public repository;
000000000
000000000

Stote Coordinating model inter-comparison and multi-scenario modelling

efforts among government, academic and private groups, to
increase robustness of emissions projections, bring coherence
to scenario development, and identify key uncertainties;

Offering authoritative net-zero modelling services to
HE federal, provincial, territorial, Indigenous and municipal

: : = governments, and third-party organizations;

Systematically reviewing data gaps and developing a plan to fill them;

Training government officials, policy advisors, and highly
qualified personnel on modelling, use and interpretation;

000000000 ichi H Hatt
cese00ee Establishing national minimum transparency standards on model

([ X J

00000000000 structure, data, assumptions, and scenario design, in collaboration

000000000O0CGOCO ) . . )

0000000000000 with government officials, academic experts and consultancies.

00000000

00000000 o o

e0000000 The new centre of excellence would contribute to developing
00000O0OCO . 9 o o 9 Q q q
00000000 independent modelling capacity, establishing relationships with

S ecccscss other orders of government, and encouraging collaboration on net-

000000O0CO0 i i H H H el
==t zero modelling and analysis. An independent entity with sufficient

: : : : : : : : resources can steer such an initiative to fruition. The creation of

ee000000 a new centre of excellence must not delay the Government of
00000000 oL a q o o o o o
XX XXX XX Canada in improving the quality of its net-zero modelling, increasing
00000000 o Q q q

00000000 transparency, and undertaking collaborative projects with external

ceccecese experts and other orders of governments, and taking steps to address

00000000 H H H ’
et letatetole the issues described above in the centre of excellence’s mandate. The

. : : : : : : : o need for improved data, analyses and modelling should also not be
: : : : : : : : used as an excuse to delay action, nor decrease the ambition of net-
e0000000 zero pathway development and implementation.
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Environment and Climate Change Canada should close the 2-year
data lag for reporting more detailed and accessible data on GHG
emissions, starting with emission-year 2023. Environment and Climate
Change Canada should launch quarterly reporting of GHG emissions,
similar to the European Union.

Federal departments, agencies, and Crown corporations should
increase their expertise and capacity related to data, analyses,

and interpretations of net-zero modelling activities. This would
increase their ability to support their organization’s net-zero planning
efforts, allow more strategic interactions across organizations,

and facilitate collaboration with the new centre of excellence.

This should include dedicated resources for the development of
sectoral models, experimental scenario development, sensitivity
analysis, documentation, and training. All government-led modelling
exercises and analyses should be undertaken transparently and in
partnership with external experts.

1.4.2 IMPROVING THE USE OF MODELS IN SUPPORT OF NET-ZERO PATHWAYS

Models clarify thinking, examine the conditions under which a scenario holds true,

and explore areas of uncertainty. Yet the insights they generate depend on a critical
examination of the results. Ultimately, no model result is strong enough on its own to chart
the path forward without a critical examination by decision-makers, and comparisons
across multiple model runs. Our interviews shed light on two limitations in the way model
results are currently being used for policy development.

A THERE IS LIMITED RECOGNITION OF THE INHERENT COMPLEXITIES ASSOCIATED WITH
USING HISTORICAL MODELS (I.E., CARBON-BASED ECONOMY MODELS) TO FORECAST
FUNDAMENTALLY DIFFERENT ECONOMIC STRUCTURES 27 YEARS FROM NOW.

Models are developed in a specific changes may mean that established
context, impacting the stories they can relationships, which are inherent to the
and cannot tell. The models currently model’s structure and performance,
being used to explore net-zero scenarios no longer hold true. For example, in a
are calibrated by verifying their ability world committed to net-zero, higher

to account for historical developments. oil prices will not automatically lead to
But over time, deep structural increased exploration. Since a model’s

Compete and Succeed in a Net-Zero Future 32 Net-Zero Governance


https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Quarterly_greenhouse_gas_emissions_in_the_EU

structural features are rarely reworked,
the reliability of a model tends to
decline over time while their complexity
increases, especially for an undertaking
as transformative as net-zero by

2050. As time goes by and new model
modules are added, it also becomes
increasingly difficult to understand the
factors that drove model outputs.

This leads to older models being

poorly suited to identify transformative
pathways (Pye et al. 2021). As of
November 2022, very few net-zero
studies had been done in Canada, and
those that had, generally suggest that a

very large-scale application of negative
emissions technologies are required to
meet net-zero by 2050 (e.g., Canada’s
Long-Term Strategy, 2022). Twenty years
ago, no model had the ability to propose
or predict the rise of zero emission-
vehicle technologies; these emerged
from a confluence of scientific, industrial
and government initiatives. Public
officials, NGOs, industries, consumers,
and scientists propose innovative
solutions—models do not. Over-reliance
on models can lead to decision-makers
being overly dependent on imperfect
guantitative assessment tools.

THE EXPECTATIONS OF DECISION-MAKERS AND THE PUBLIC ON THE MEANING
OF MODEL RESULTS ARE NOT IN LINE WITH THEIR INHERENT LIMITATIONS.

The 2030 ERP provides a single number
on GHG emissions reduction to be
achieved by 2030, and the government
positions the plan as being sufficient to
meet this number. As all models have
strengths and weaknesses, bringing
multiple models to bear can provide

a stronger understanding of solutions.
Presenting models as one of many
tools used in the development of net-
zero pathways would help ensure that
expectations are consistent with the
uncertainty of modelling exercise.

Model results are best understood when
they are accompanied by a description
of assumptions, sensitivity analyses,
and confidence intervals based on
multiple policy scenarios. This is a time-
consuming process. In a fast-track
policy development process, there is
rarely enough time to conduct extensive
sensitivity analyses and attribute
emissions reductions to specific
measures. Since it can take many days
to complete a single modelling run in
many models, only two to three different

sets of assumptions can be tested over
the course of a week.

Focusing climate plans on the result

of one specific modelling run also
contributes to a misleading sense of
security. The absence of confidence
intervals (e.g., error bans) in climate
plans suggests a level of precision that
does not reflect the methodological
limitations of net-zero modelling, and
contrasts with the practices of the
Intergovernmental Panel on Climate
Change. The fact that a model can
generate a quantitative figure does not
make the analysis more rigorous than
a qualitative assessment—its quality
depends on how the modelling was
done and on the assumptions which
generated the outputs. This observation
applies to both government-led
initiatives, as well as net-zero reports
from private consultants, NGOs and
think tanks.

An emerging suite of tools can give
a more adequate understanding of
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potential net-zero pathways. These may
involve emphasis on detailed sector
and subsector models (rather than
whole-of-economy models), on physical
flows (rather than financial flows), on
modelling tipping points when systems

adequate mapping of demand side
options that may eventually be required
to reach net-zero (even those that
appear unappealing today). The U.Ks 6t
carbon budget, for example, leverages
some of these emerging approaches. To

our knowledge, these approaches are
not currently in use in Canada.

flip from one dominant state to another
(rather than equilibrium adjustments,
which is the current norm), and on more

Advice 7

Environment and Climate Change Canada should do modelling
runs on a continuous basis throughout the year, and decouple
them from the release of climate plans to increase learning and
ensure robust analyses.

Advice 8

The Government of Canada should include modelling to net-zero in all
future ERPs, but should not base the plan solely on macro-economic
modelling. Moving forward, there needs to be a recognition of the
inherent difficulties associated with modelling a structurally different
economy. ERPs should include a detailed qualitative analysis of

the character of the Canadian economy associated with declining
GHG emissions, the steps required to secure emission reductions,
associated competitiveness opportunities and risks (see our advice
on industrial policy), and linkages between adaptation and mitigation
actions. New Zealand’s Emission Reduction Plan provides a good
example of this type of approach.

Advice 9

The Government of Canada should issue guidance on proper
analysis in support of climate policy, similar to the United Kingdom
Treasury Aqua Book, to strengthen the use of models in support of
decision-making.
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PN Net-Zero

Industrial Policy

The NZAB defines industrial policy as any set of deliberate measures to redirect economic
activity to solve problems that, left to itself, the market will not address (Sabel, 2022).
Industrial policy seeks to create and shape industry, but unlike the top-down, protectionist
measures of the past, a modern industrial policy is an institutionalized process for strategic
collaboration between industry and government and for learning in the face of uncertainty.

A net-zero industrial policy aims to build
domestic industries that both secure
Canada’s competitiveness in the globall
economy and contribute to reducing or
eliminating emissions, consistent with the
targets and plans established under the
CNZEAA. Industrial policy uses the real
economy - the production, purchase and
flow of goods and services - to provide
direction and certainty about opportunities
for growth in a net-zero future.

A net-zero industrial policy is a concrete
way of implementing the pathways-
centred approach outlined in our Net-
Zero Pathways: Initial Observations report
(2021). It starts with defining an end

goal and then lays out a roadmap that
encompasses all the elements required
to transform an industry. A proactive
industrial policy is central to achieving the
urgent transformation required by net-
zero, driving down the costs of net-zero
technologies, and building new coalitions
of support for climate action.

Historically, industrial policy has been used
by governments around the world both

to protect important domestic industries
and to promote the growth of emerging
sectors. In Canada, federal, provincial

and territorial governments have used
industrial policies to create, protect

and expand key industries, such as in
transportation, telecommunications, and
natural resources. With the turn to market-
focused approaches and criticism of
government intervention in the economy
in the 1980s, industrial policy fell out

of favour in many countries, including
Canada, but never fully disappeared. In the
face of global shocks such as the 2008-
2009 financial crisis and more recently, the
COVID-19 pandemic, governments around
the world have more openly begun to
implement policies to protect, grow, and
create specific industries.

In the last decade, Canada has
introduced a variety of measures, plans,
and strategies targeting innovation
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and growth across the economy and in specific sectors. Unfortunately, design and
implementation has been piecemeal, with focus spread across too many priorities and
limited coordination and monitoring across federal departments and different orders
of government. For example, the Economic Strategy Tables convened private sector

stakeholders with federal officials to identify sector-specific opportunities and released
a final report in 2018; however, the tables have not been institutionalized as an ongoing

forum for collaboration (Allan, 2022).

Canada has also launched strategies specifically focused on growing net-zero industries,
including the Small Modular Reactor Roadmap (2018), the Mines to Mobility Strategy (2019),

the Hydrogen Strategy (2020), the Net-Zero Carbon Concrete Roadmap (November 2022),

the Canadian Critical Minerals Strategy (December 2022), and the Regional Energy and
Resource Tables (launched June 2022). These strategies are an opportunity to organize
government and private sector action in the industries they target and across different
regions, but they could be strengthened by being brought together explicitly under a
net-zero industrial policy that follows the principles and process we outline in section
2.2. Similarly, federal funding programs, such as the Strategic Innovation Fund and the
emerging Canada Growth Fund, could play a stronger role by proactively identifying a
portfolio of strategic investments to move specific sectors forward (Allan et al., 2022).

2.1

Adopting a net-zero industrial policy would

provide a strong complement to the

ERP, allow Canada to be more proactive
in meeting its climate objectives, and
respond to the urgent pressures of global
competition in the emerging net-zero
economy. It is also necessary to create
and strengthen economic opportunities
for Canadian workers, supporting a

fair transition. A net-zero industrial

policy would provide certainty about

the transformations required, increase
accountability in the transition to net-zero,
ensure Canadians benefit from emerging
global economic opportunities, reduce
risks in an uncertain world, and build
coalitions of support for climate action.

While carbon pricing has been a central
pillar of Canada’s climate policy, recent
studies have shown that in practice,
carbon prices must be set at a higher

WHY CANADA NEEDS A NET-ZERO INDUSTRIAL POLICY

threshold to have material impact on
behaviours (Cullenwald and Victor, 2021).
In a Canadian context, the politics of
carbon pricing reduces the likelihood of
the price ever being set high enough to
motivate true transformation and deep
decarbonization. The carbon pricing
regime creates a foundation on which
other policies, regulations and strategies
can build for maximum effectiveness.
The signals carbon prices send about
the scale and pace of change are broad
and diffused; these signals need to be
translated into concrete direction to
reshape industries and overcome sector-
specific challenges. Industrial policy
can provide this direction and supports
structural transformation, taking into
account regional circumstances. It can
help Canada set clear priorities and
objectives, which will in turn strengthen
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policy implementation and accountability economy. Exports have been a key driver

and provide greater certainty about where of growth in Canada and they remain

to invest public and private funds. By critical to small, open economies such
providing strategic focus for innovation as ours (Allan et al.,, 2022). Canada'’s

and investment, industrial policy can also leading export goods are fossil fuel energy
drive down the costs of key technologies products, motor vehicles and parts, and
needed to achieve net-zero. metal and mineral products (Statistics

Canada, 2022). In 2019, these represented
21%, 15%, and 11% of $560.03 billion in total
exports, respectively.

Seizing the upsides of net-zero is only
possible if Canada acts now to establish
its place in the emerging global green

FIGURE 1:
CCIHCIdICIn GOOdS Export In 2019 SOURCE: Statistics Canada

Fossil fuel energy products 119.79
Motor vehicles and parts
Consumer goods
Metal and non-metallic mineral products
Forestry products and building and packaging materials 42.80
Farm, fishing and intermediate food products 38.19
Industrial machinery, equiptment and parts 37.42
Basic and industrial chemical, plastic and rubber products 33/30
Electronic and electrical equipment and parts 26.04
Aircraft and other transportation equipment and parts 25.17
Metal ores and non-metallic minerals 21.52

20.00 40.00 60.00 80.00 100.00 120.00

By 2050, the value of these exports will need to have evolved into net-zero alternatives. New
global value chains are already rapidly emerging, for example in batteries and renewable
energy technologies. Many of Canada’s key trade partners, particularly the EU with its
European Green Deal, and the U.S., with the Inflation Reduction Act, are actively pursuing
green industrial policies and are looking to establish supply chains with like-minded
countries (Hiel, 2020). Without urgent action on industrial policy, Canada risks falling out of
sync with its peers and missing critical opportunities to add value to its exports.
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