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● (1105)
[Translation]
The Chair (Mr. Francis Scarpaleggia (Lac-Saint-Louis,
Lib.)): I call the meeting to order.
I want to welcome back Ms. Pauzé, who is back from her trip.
Mr. Simard did an excellent job of covering for you while you were
gone.
I would also like to welcome Mr. Redekopp, who was on the
committee in the 43rd Parliament. He'll be with us for an hour, this
morning, filling in for Mr. Seeback.
Before we get started, I'd like to provide an update on the com‐
mittee's nuclear waste governance report. We reviewed the first
draft, and the changes are being made as we speak. We hope to be
able to review the second draft Thursday evening.
We are spending the first hour on supplementary estimates (A)
and the second hour on version two of the report. It would be good
if we could get the report approved Thursday evening, because that
would give us time to table it in the House before the summer
break. In any case, we have agreement to submit the report through
an established process. It is possible to table a report when the
House is not sitting and thus start the 180‑day countdown to the
government's response. That means that, if we are able to table it,
even another way, the 180‑day window will begin well before the
fall, and we will receive a response from the government sooner.
We may not get the second draft of the report until five o'clock
tomorrow, Wednesday, afternoon. That would give us less than
24 hours for review, but it would just be the changes.
Today, we are pleased to begin a study on a very interesting topic
proposed by the Conservatives, clean technologies in Canada. With
us are officials from four departments, the Department of the Envi‐
ronment, the Department of Industry, the Department of Natural
Resources, and the Department of Agriculture and Agri-Food.
Ms. Meltzer, I gather you are ready to give your three-minute
opening statement. Can you hear me?
I don't think she's online yet. I know she was having some tech‐
nical issues, so we'll go to the next witness.
I assume Mr. Noseworthy will be speaking for the Department of
Industry.
[English]
Mr. Noseworthy, you have three minutes.

Mr. Andrew Noseworthy (Assistant Deputy Minister, Clean
Technology and Clean Growth Branch, Department of Indus‐
try): Thank you very much.
My name is Andrew Noseworthy, and I am the assistant deputy
minister responsible for clean technology and clean growth at Inno‐
vation, Science and Economic Development Canada, or ISED.
My colleague, Kendal Hembroff, is here with me and will speak
in a few moments about ISED's work to support clean technologies.
In the meantime, I would like to give you a bit of background infor‐
mation on clean tech that may aid in our discussion today.
Statistics Canada has estimated that Canada's clean-technology
sector grew by about 15% between 2012 and 2020, outpacing the
overall Canadian economy, which grew by about 11% over the
same period.
StatsCan further estimates that clean technology contributed
about $26.8 billion to Canadian GDP in 2020 and provided over
200,000 well-paying jobs, with employment in clean tech growing
by over 25% between 2012 and 2020.
While we're seeing clean technology develop into commercial‐
ization really right across the nation and in all elements of our
economy, there are major concentrations of clean-tech companies
in Ontario, B.C., Quebec and Alberta, and the vast majority of
Canadian clean-tech companies, in fact over 90%, are small and
medium-sized enterprises.
Canada has strength in a broad range of clean-tech areas, includ‐
ing clean energy and energy efficiency; hydrogen and low-emission
transportation; batteries, smart grids and storage; carbon capture,
utilization and storage; water and waste water; and agri-tech, to
name just a few.
Canadian clean-tech companies are contributing to the decar‐
bonization of both the Canadian and the global economies, and the
vast majority of Canadian clean-tech firms are focused on exports.
Canadian exports of clean tech totalled approximately $7.1 bil‐
lion in 2020, and our exports are expected to continue to grow as
the global path towards a net-zero future is charted.
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Indeed, Canada is already recognized globally as a leader in
clean tech. Canada has always had a strong presence on the Global
Cleantech 100 list, which tracks high-performing and high-opportu‐
nity clean-tech companies, and the 2022 list included 13 Canadian
companies.
Among them are CarbonCure, a Halifax-based manufacturer for
carbon utilization technologies for concrete, and GHGsat, a Mon‐
treal-based provider of satellite-based remote sensing technology
for detecting greenhouse gas emissions from industrial facilities.
Those are just two. Notably, all of the Canadian companies on the
global list received support from the Government of Canada at
some point in their development.
In that context, with your permission, I will now turn to my col‐
league, Kendal Hembroff, who will speak about ISED's specific ef‐
forts in supporting clean-technology businesses.
The Chair: Thank you.
We have about 30 seconds or so, but there will be rounds of
questioning and opportunities to intervene.
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I believe Mr. Ngan is going to deliver the three-minute opening
remarks on behalf of Ms. Melzer, who's experiencing some techni‐
cal difficulties.

Mr. Ngan, go ahead, please.
Mr. Vincent Ngan (Director General, Horizontal Policy, En‐
gagement and Coordination, Climate Change Branch, Depart‐
ment of the Environment): Thank you, Chair, for your introduc‐
tion.

I would like to begin by acknowledging that I'm speaking to you
today from the traditional and unceded territory of the Algonquin
Anishinabe people here in Ottawa.
[Translation]

Go ahead, Ms. Hembroff.
[Translation]
Ms. Kendal Hembroff (Director General, Clean Technology
and Clean Growth Branch, Department of Industry): Thank
you.

I'm happy to meet with members of the committee today to dis‐
cuss the clean tech study and, more broadly, the role that clean tech
and innovation will have in meeting Canada’s 2030 and 2050 cli‐
mate objectives.

Recognizing the potential of clean technology to advancing
Canada’s environmental and economic goals, the Government of
Canada has made significant investments in clean technology and
clean growth, creating a robust ecosystem of programs and services
that support Canadian clean technology entrepreneurs and adopters.

[English]

This includes providing funding and other support along the in‐
novation continuum, through policy frameworks and initiatives that
encourage investment in clean innovation, and targeted investments
in research institutions, innovation centres and R and D networks.
As the department of innovation, science and economic develop‐
ment, many of these programs and services fall within our purview.
● (1110)
The Chair: Thank you, Ms. Hembroff.
You had your hand up, Mr. Mazier. Did you want to say some‐
thing?

As you all know, the 2030 emissions reduction plan was intro‐
duced on March 29, 2022. The plan provides a credible road map to
enable Canada to achieve 40% to 45% below 2005 levels by 2030
and reflects input from provinces and territories, indigenous peo‐
ples, the net-zero advisory body, stakeholders and interested Cana‐
dians.

The emissions reduction plan emphasizes the role that clean tech
and climate innovation will play in Canada, achieving both its 2030
and 2050 climate change objectives, with an entire chapter dedicat‐
ed to the topic.

[English]
Mr. Dan Mazier (Dauphin—Swan River—Neepawa, CPC):
Thank you, Chair.
The French and the English were at the same audio level. They
weren't cancelling each other out.
I heard it, but if you can fix it for the next speaker, that would be
great.
I'm on English.
The Chair: Okay.

Reaching net zero will require significant effort to accelerate
both the development and the deployment of clean tech. There is
increasing global recognition that such technological transitions
must be accelerated through ambitious action if the world is to
avoid dangerous climate impacts. Last year, at COP26, over 40
countries, representing more than 70% of global GDP, committed
to accelerating clean-tech innovation and deployment in line with
transforming major sectors of the economy. This represents both an
opportunity to drive down emissions and a chance to generate clean
growth, with global clean-technology activity projected to
reach $3.6 trillion by 2030.
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With a highly skilled and educated workforce, abundant access
to the natural resources and energy sources critical for a net-zero
future, and a thriving clean-tech industry, Canada already has the
building blocks in place to seize this opportunity. However, deploy‐
ment of commercially available clean tech must move faster, and
innovation must also be accelerated as up to 50% of global GHG
emissions reductions by 2050 will need to come from technologies
that are still in the early stages of development. The future of
Canada's clean -technology industry and climate commitments rests
on scaling up the adoption of commercially available clean solu‐
tions and readying emerging climate innovations. The choices that
Canada makes today will determine both its GHG emissions trajec‐
tory and its place in the global clean-tech market for decades to
come.

[English]

Going forward, the 2030 emissions reduction plan signalled its
intent to advance key measures to position the clean-tech industry
for success, drive emissions reductions and spur net-zero innova‐
tion. To achieve this, the emissions reduction plan committed to
strengthening federal coordination on clean tech and climate inno‐
vation through a whole-of-government clean-tech and climate inno‐
vation strategy. The strategy—

Canada has a massive clean-power advantage, making it easier
for Canadians to electrify their homes, their businesses and their
vehicles. In fact, since 2015, the federal government has invested
more than $1 billion to make EVs more affordable and chargers
more accessible.

The Chair: Thank you, Mr. Ngan.
We now have to go to the Department of Natural Resources.
As I said before to Mr. Noseworthy, there will be a very large op‐
portunity for exchanges in rounds of questioning.
I assume it's Mr. Leyburne who will be delivering the threeminute opening remarks.

Renewable energy sources like wind and solar are now the
cheapest and fastest-growing sources of new electricity in Canada.
Batteries are getting cheaper too. To take advantage of this, the
government is investing $964 million in the smart renewables and
electrification pathways program to support projects that provide
essential grid services. Budget 2022 announced another $600 mil‐
lion to further accelerate action on these projects.

We're also making major strides in cleaner fuels, such as hydro‐
gen. The hydrogen strategy for Canada was launched in 2020 as a
call to action, and now we're focused on delivery, including through
the $1.5-billion clean fuels fund. This fund will support at least 10
new hydrogen production facilities, along with facilities for other
clean fuels, like renewable diesel, sustainable aviation fuel and re‐
newable natural gas.

● (1115)
[Translation]
Mr. Drew Leyburne (Assistant Deputy Minister, Energy Effi‐
ciency and Technology Sector, Department of Natural Re‐
sources): Thank you for the invitation, Mr. Chair.
I am pleased to provide some information on the efforts Natural
Resources Canada, or NRCan, is making to advance clean energies.
[English]
Given that I'm coming to you from NRCan, you won't be sur‐
prised to hear that my remarks centre on the role of clean tech as it
relates to energy and natural resources.
As you have heard from the examples my colleagues just gave,
energy supply and use make up the single largest component of the
clean-tech sector. For this reason, NRCan is the co-lead of the
Clean Growth Hub that was just described.
Similarly, we work closely with the net-zero accelerator, with
SDTC and with other agencies, such as BDC and EDC, on getting
clean energy technologies into the world.
[Translation]
I want to spend a few minutes talking about how NRCan sup‐
ports other parts of the clean tech value chain.

If we're going to be successful, this needs to be the most impor‐
tant decade ever, not just for the mass deployment of existing clean
energy technologies but also for clean energy research, develop‐
ment and demonstration.

As my colleague noted, the IEA thinks that about half of the
emissions reductions needed to hit net zero by 2050 come from
emerging technologies. In Canada this figure could be even higher.
That's why we're managing a portfolio of energy RD and D, like
NRCan's energy innovation program. It supports federal research as
well as first-of-a-kind projects like the Borden mine, which is
Canada's first all-electric mine.

Most recently, budget 2021 provided $390 million to advance
carbon capture, utilization and storage technologies.

We're also investing billions of dollars in areas like critical min‐
erals and bioenergy, which will provide many of the building
blocks for the energy economy of the future.
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Finally, I'll just mention that to better understand the scale of
these opportunities, the clean-tech data strategy was launched in
2016. Led by NRCan, ISED and Statistics Canada, it measures the
contribution of the clean-tech sector to Canada's economy in order
to provide evidence-based policy advice.
NRCan believes these measures, in conjunction with the others
you'll hear about today, provide an important platform to ensure
that Canada continues to punch above its weight in the clean-tech
space.
Thanks very much for your time.
The Chair: Thank you, Mr. Leyburne.
We'll go now to Mr. Valicenti, from the Department of Agricul‐
ture and Agri-Food.
Go ahead Mr. Valicenti. The floors is yours.
Mr. Marco Valicenti (Director General, Innovation Programs
Directorate, Department of Agriculture and Agri-Food): Thank
you, Mr. Chair.
I'd like to begin by acknowledging that I am speaking to you to‐
day from the traditional and unceded territory of the Algonquin An‐
ishinabe people here in Ottawa.
On behalf of Agriculture and Agri-Food Canada, I am pleased to
speak to you about how clean technologies are being utilized in
Canada's agriculture and agri-food sector to reduce greenhouse gas‐
es and other negative impacts, and about technologies that help to
contribute to global emission-reduction targets.
Producing food to feed the world is already a challenge. We see
that in the current context. Doing that sustainably is an even greater
one. Farmers are stewards of the land and are taking great strides to
protect the environment, but at the same time we know there is still
more work to do. Supporting the development and adoption of
clean technology is an important part of ensuring that farmers have
the right tools they need to increase production to support global
food security.
The best way forward is to identify practices and technologies
that farmers can use to reduce emissions while maintaining yields.
The good news is that farmers are already investing in new prac‐
tices and technologies to keep their land healthy, productive and re‐
silient. That is why the government's budget 2022 commitment of
over $1 billion in new funding to reduce GHG emissions in agricul‐
ture, including $330 million for the agriculture clean-technology
program, is critical as we work towards net-zero emissions. This
builds on previous commitments that triple investments in the agri‐
culture clean-technology program, supporting the development and
adoption of clean technologies in this sector.
Since its launch in 2021, the agriculture clean-technology pro‐
gram has been well received by the sector, and 110 projects, repre‐
senting $33 million, have been announced. To date, the program
has supported a wide range of projects, including investing in up‐
grading and modernizing grain dryers; fuel switching, such as re‐
placing coal barn-heating systems with wood waste-heating sys‐
tems; and purchasing biomass boilers, to name just a few.

June 7, 2022

I would say, in the context of future agriculture clean-tech pro‐
gramming, there really are four areas of focus: nitrogen-reduction
technologies, methane-reduction technologies, low-carbon energy
systems and emission-quantification technologies, i.e., soil sensing
with regard to soil carbonization. These investments will yield sig‐
nificant GHG reductions without negatively impacting yields. Cre‐
ating an enabling environment for the development, commercializa‐
tion and validation of emerging innovations that will position the
sector to meet 2050 climate targets will also be instrumental. This
includes finding transformative solutions like nitrogen-fixing crops,
alternatives to synthetic fertilizers and low-carbon biofuels.
In closing, continued investment in existing and emerging clean
technologies will help equip Canada's agriculture sector with the
right tools to protect our environment, to grow the economy and to
continue to build vibrant communities across the country.
● (1120)
The Chair: Thank you, Mr. Valicenti.
We'll go to our rounds of questioning. We'll have one six-minute
round followed by however many five-minute rounds we can fit in‐
to our block here.
We start with Mr. Dreeshen for six minutes.
Mr. Earl Dreeshen (Red Deer—Mountain View, CPC): Thank
you very much, Mr. Chair, and thank you to all the witnesses. It's
certainly great to be here and to be able to talk about something that
is so significant to Canada and, as we think about it, to the world as
well.
Our study is going to be looking at clean technologies that are
being researched, manufactured and utilized here in Canada, and
how Canadian innovation and expertise can be marketed around the
world to reduce global emissions. That's the goal of the study.
If we go back into the Government of Canada's Clean Growth
Hub's definition of clean technology, it's where we're reducing the
environmental impacts of “resource management activities that re‐
sult in the more efficient use of [our] natural resources” and the
“use of goods that have been adapted to be significantly less energy
or resource intensive than [is] the industry standard”, and that is to
be encouraged.
That's really where I want to start, because, coming from Alber‐
ta, I have seen what our oil and gas industry has done; I have seen
how it relates to the technology around the world, and we should be
so proud of what we have. I remember that a few years ago a
spokesman from the International Energy Agency said that the dif‐
ference between the CO2 intensity of traditional oil and gas devel‐
oped in Canada and that of western Canada's oil sands would be
equivalent to one day's worth of emissions in China.
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When we try to look at the relationship between our normal oil
and gas and oil sands-related intensity, there's not that much differ‐
ence, but it is something that is a flashpoint for so many people,
and I think that's really critical. Not only that, but we have seen
such reductions in intensity, and it's because of technology; it's be‐
cause of the clean...the desire for companies to say, “We are part of
the solution,” and I think that really becomes something that is crit‐
ical. If you listen to Canadian energy workers who ply their trade
around the world, there's no country that meets our standards.
Just circling back to the Clean Growth Hub's definition of clean
tech, if our oil and gas industry is already the global leader and is
committed to doing even more—and, by the way, it does this with‐
out a consumer carbon tax to make it happen—I think that's some‐
thing we should be concentrating on in really making this commit‐
ment.
What I'd like to see come out of this report—and this is where
the departments are going to come into play—is an analysis of the
full environmental impact of every type of energy source that we
are looking at in the future and that we have at present, from the
first shovel we use to dig it up to the last shovel we use to safely
cover it up. We need to talk about electrical power transmission
lines and hydrocarbon pipelines, and from flooded valleys for hy‐
dro dams to abandoned oil wells and to procurement, through to
mineral exploration in our own backyard and the importation of
products from countries with little regard for the environment or
human rights. We can make the intelligent decisions if we are pre‐
pared to measure it all.
As someone who is involved in agriculture as well, I think that
perhaps some of the starkest reminders of this are right in front of
us. Ukrainian farmland is being mined; grain storage facilities are
being bombed, and electrical grid systems are being destroyed.
Countries are reverting to reliable coal to keep their industries func‐
tioning; plans to shelve nuclear plants are being thrown out the
window, and countries that have put all their eggs in the “just tran‐
sition” basket are scrambling just to stay afloat.
I think that our Canadian environmental ingenuity is going to
make a difference, but we also have to make sure that we play to
our strengths as well. As this vast northern country where the ma‐
jority of us live below the 50th parallel, we have to look at all of
what is involved in the country in general.
What I would like to ask—and I appreciate having been given
the time to set the stage for what I feel this report is all about—and
talk about is agriculture. If we look at the RBC report describing
“Six pathways to Net Zero” and its focus on agriculture, the authors
estimate that it's going to take $2.5 billion annually of spending in
the sector, with the key focus on helping farms store carbon.
We don't see a lot of money coming into this from budget 2022,
and certainly not enough to tie into what the RBC report says, so
my question is, what metrics were used and what criteria were em‐
ployed to pick the technologies that were being funded? Also,
could you please provide the results so far—the breakdown be‐
tween administrative costs versus actual technology investment—
within this program?
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● (1125)
Before I give you the minute left that you might have to answer
that question, I want to focus on the concept of our fertilizer reduc‐
tions. Coming from where I do, where Olds College is a main fac‐
tor in new technology, I really think that people should be paying a
bit more attention to the realities of agriculture.
To the agriculture department, could you fill me in on some of
the thoughts you have?
The Chair: You have about 40 seconds, please.
Mr. Marco Valicenti: I would just mention that, in the context
of budget 2022, we received $1 billion in environmental program‐
ming, and $330 million of that was in the clean-tech program, but
also programming that looks at on-farm adoption. That's where we
are looking at nitrogen reduction efficiency technologies in engage‐
ment with both manufacturing and processing. It's also with pro‐
ducers on the ground, through our on-farm climate action fund, as
well as our living labs, where we're collaborating with producers to
look at the best management practices in the context of...whether
it's nitrogen fertilizer, or even methane reduction.
The Chair: Perfect. Well done, Mr. Valicenti. In the 40 seconds
you had, you packed a lot in.
Ms. Thompson, you have six minutes, please.
Ms. Joanne Thompson (St. John's East, Lib.): Thank you, Mr.
Chair, and welcome to the witnesses.
My first question centres around Impact Canada initiatives. I be‐
lieve it's for the Department of Industry, but if there is someone else
who wants to jump in, please do.
This initiative is a whole-of-government approach, led by the
Privy Council Office. It uses a challenge approach to funding to en‐
courage innovators to participate in solving collective challenges,
and issues “prizes for whoever can first and most effectively find a
solution to a defined problem, and/or mak[es] use of structured,
open competitions to solicit proposals to fund the best ideas with
the potential to solve thematic problems.”
The clean-technology stream announced in budget 2017 is one of
the first program streams of this initiative. It was scheduled to con‐
clude in March of 2021, but was extended into 2022, obviously, be‐
cause of the impact of COVID.
My question is, to what extent did the clean-technology stream
of the Impact Canada initiative further investment in and develop‐
ment of clean-tech enterprises in Canada?
The Chair: Who is that question for?
Mr. Drew Leyburne: I'm happy to respond.
The Impact Canada clean-tech stream was a program managed
out of NRCan. I'm happy to report that, as we come up to the end of
that first cycle of programming, it's been a very successful program
in attracting new entrants to some of our traditional grant and con‐
tribution programming that we wouldn't otherwise have seen.
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That initiative was split into initially five, but eventually six ini‐
tiatives: Women in Cleantech; The Sky's the Limit, which was
looking at green aviation fuel; Power Forward, which was looking
at power grid; Crush-It!, which was looking at comminution, which
is the crushing of rocks in a very energy-intensive industry; the In‐
digenous Off-diesel Initiative, which supported 15 indigenous com‐
munities in transitioning to clean energy; and Charging the Future,
which was a made-in-Canada battery innovation program.
As you noted, we are just at the end of that program cycle. How‐
ever, the initial results have been really impressive in terms of the
leveraging we've been able to get from private-sector investment.
In fact, I believe it's today that the winner of the final challenge,
Crush-It!, which is the rock-crushing challenge, will be announced
at PDAC.
The first of the challenges was announced in December, and
Margaret Atwood revealed the winner, who was a Women in Clean‐
tech recipient. There were a few members of that cohort who start‐
ed their companies expressly to apply for this challenge. We found
that by having a prize as opposed to a traditional grant or contribu‐
tion, we attracted a new kind of player, and that's part of what we
wanted to do with this program.
● (1130)
Ms. Joanne Thompson: Are there other clean-tech challenges
planned? We're coming to the end of that cycle. Is there anything
else that you hope to bring forward?
Mr. Drew Leyburne: The Impact Canada program is very active
across government right now, with multiple departments, including,
I think, the ISED portfolio, the Space Agency and a few others. We
are just in the midst of looking at what the next generation of pro‐
gramming related to that might look like, because the program did
officially sunset as of April 1 this year.
Ms. Joanne Thompson: If I lean back to another question that is
similar to this, the Clean Growth Hub takes a whole-of-government
approach to clean technology.
It's obviously co-chaired through your department, with 15 other
member entities. How does the federal government ensure effective
collaboration between the members of the Clean Growth Hub, and
how can this collaboration be improved?
Mr. Andrew Noseworthy: Perhaps I could take that on, on be‐
half of the departments participating in the hub.
The hub is an interesting organization. It includes 17 departments
and agencies. We collaborate in a number of ways. Pre-COVID, its
most practical feature was that the majority of the departments
working with the hub were physically located in one location and
worked collaboratively on key projects. Since COVID, it's been a
bit challenging to keep that culture moving among departments, but
we have found that, in dealing with clients, the level of interaction
on a day-to-day basis has been strong and consistent, notwithstand‐
ing the fact that we had to move most of our discussions to virtual
ones.
The reality is, when you come to the hub, you don't just meet one
department. You meet all the departments that might have any rela‐
tive bearing on the project or proposal you bring forward. We cer‐
tainly see ourselves, within ISED and NRCan, as the coordinators
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for all of that work bringing relevant folks together. Essentially, the
hub is a mechanism that works as a “no wrong door” approach for
all clean-technology companies seeking to gain access to the feder‐
al system. Our assessment, based on client feedback, is that it's
worked relatively well. Approximately 2,300 clients have been
through the hub to date.
Ms. Joanne Thompson: How effective would you say this
whole-of-government approach is in reducing administrative bur‐
dens on clean-tech companies seeking opportunities with the feder‐
al government?
Mr. Andrew Noseworthy: My personal view is that it's indeed
been effective.
One of the things we succeed in doing, through the hub, is taking
the burden off companies as they figure out where they need to go
and how they need to navigate the system. The folks from all de‐
partments working in the hub see a collective responsibility to en‐
sure that companies get through the system efficiently, with all oth‐
er relevant people around the table. This reduces the need for com‐
panies to navigate through and find their own path.
[Translation]
The Chair: Thank you.
Go ahead, Ms. Pauzé.
Ms. Monique Pauzé (Repentigny, BQ): Thank you, Mr. Chair.
Thank you to everyone who is here today to help us better under‐
stand this topic.
Mr. Noseworthy said that the clean technology sector grew by
15% between 2012 and 2020. Then, the deputy minister from the
Department of Natural Resources told us that wind and solar were
the cheapest and fastest-growing sources of new electricity in
Canada.
However, according to a Library of Parliament briefing note,
NRCan data show that, in Canada, renewable energy sources ac‐
count for less than 5% of electricity generated by wind, biomass
and solar power.
Is that accurate? Do renewable energy sources account for just
5%, even though they are the cheapest and fastest-growing sources
of electricity?
● (1135)
The Chair: Who is the question for, Ms. Pauzé?
Ms. Monique Pauzé: It's for the deputy minister from the De‐
partment of Natural Resources, since I'm going by data he provid‐
ed.
The Chair: Can you answer the question, Mr. Leyburne?
[English]
Mr. Drew Leyburne: I'm happy to jump in and perhaps have my
colleague André Bernier add further detail.
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Yes, renewable energy, particularly from wind and solar, are in‐
credibly fast-growing in Canada, but they are starting from a small
baseline. We have generations of electricity-generation equipment
and infrastructure still making up the bulk of our power generation.
However, with the trajectory we're seeing in some of these renew‐
ables, in terms of both cost and application, we expect those num‐
bers to increase drastically over the coming decades.
André, did you want to add anything further?
Mr. André Bernier (Director General, Electricity Resources
Branch, Department of Natural Resources): Thank you very
much, Drew.
Putting aside hydroelectricity—which is, of course, the backbone
of our system and a renewable source of energy—and focusing on
wind and solar, it is, I think, in the neighbourhood of 6%, 7% or
8%. However, as Drew indicated, we expect these to grow very
rapidly over the coming years, wind in particular.
I hesitate to make a projection as to what role it might play, but
there's a lot of unexploited potential. Certainly, by 2035 or 2050,
we would expect the capital stock of wind to be a significant multi‐
ple environment—
[Translation]
Ms. Monique Pauzé: Sorry to cut you off, Mr. Bernier.
Mr. Leyburne, in your opening statement, you talked about hy‐
drogen, which can be produced from fossil fuels or water—water
being a renewable energy source.
Which type of hydrogen were you talking about?
[English]
Mr. Drew Leyburne: Generally speaking, we're looking at any
hydrogen that can be developed cleanly. While you will sometimes
hear about various colour schemes, with blue representing hydro‐
gen derived primarily from natural gas using carbon capture and
storage, or whether you're using hydrolysis for what is sometimes
called green hydrogen, we're really trying to move beyond colourcoding and focus on the carbon intensity of the fuel.
What we want are hydrogen and other cleaner fuels that are sig‐
nificantly cleaner than their current alternatives, so when we talk
about the hydrogen strategy and about the work we're doing in R
and D, we're talking about all forms of cleaner hydrogen.
[Translation]
Ms. Monique Pauzé: Forgive me, but that's not an answer. It's
fine to move beyond colour-coding, but hydrogen can be derived
from fossil fuels, and that doesn't help reduce our carbon footprint.
I have a question for Mr. Ngan, of Environment and Climate
Change Canada.
You said that Canada already had everything it needed, including
water treatment capacity and agri-tech. However, according to the
information we have, in 2020, clean technology exports represent‐
ed $7.1 billion, while clean technology imports were nearly double
that.
I'm curious to know which clean tech products we import.
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The Chair: Who's going to take the question?
Ms. Monique Pauzé: I would like Mr. Ngan, of Environment
and Climate Change Canada, to answer that. He's the one who
talked about it.
The Chair: All right.
The floor is yours, Mr. Ng.
[English]
Mr. Vincent Ngan: In my opening remarks, I talked about the
importance of the deployment and development of clean technolo‐
gy in Canada. That being said, I do not have the information cur‐
rently available at my fingertips in terms of the technology that is
imported to Canada. That means that I would like to open the floor
to my colleagues in Natural Resources Canada or Innovation, Sci‐
ence and Economic Development Canada, should they have any ex‐
amples to provide of the types of technologies that are currently im‐
ported to Canada.
● (1140)
[Translation]
Ms. Monique Pauzé: Since I'm almost out of time, I would in‐
deed like to get that information. I am very intrigued to know the
answer. Would you mind getting back to us with the information in
writing?
In terms of clean tech, we know that the government
spent $276 million on renewable and non-emitting energy R and D,
including nuclear energy.
My question is for the NRCan officials. What portion of
that $276 million was spent on non-nuclear renewable energy?
All I want is the figure, please.
The Chair: Does anyone have the figure Ms. Pauzé is looking
for?
If not, you can get back to the committee in writing through the
clerk.
[English]
Mr. Drew Leyburne: If she's referring to the SREPs program
that I mentioned in my opening comments, I'll turn it over to my
colleague André Bernier, who can give a better sense of what tech‐
nologies are in scope.
The Chair: We just need a number, though, I think.
[Translation]
You're looking for just a figure, Ms. Pauzé, are you not?
[English]
Mr. Drew Leyburne: I suspect that we would not have allocated
it out by technology space, but I'll—
The Chair: Thank you.
If you have something, could you send it in writing to the clerk?
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[Translation]
Ms. Monique Pauzé: I'll provide a bit more context to help the
witnesses locate the right figure. The government spent a total
of $758 million on research, development and demonstration. I'd
like to know what portion of the $276 million went to non-nuclear
energy.
I'll expect the answer in writing.
The Chair: Thank you.
Ms. Collins, we now go to you.
[English]
Ms. Laurel Collins (Victoria, NDP): Thank you, Mr. Chair.
Two weeks ago, the David Suzuki Foundation released a report,
“Shifting Power: Zero-Emissions Electricity Across Canada by
2035”. The report modelled clean electricity pathways and found
that Canada can reach 100% zero-emissions electricity by 2035 by
prioritizing “wind, solar, energy storage and interprovincial trans‐
mission”, while avoiding the need for large new hydroelectric
projects, new nuclear generation or carbon capture and storage
technologies in the electricity sector.
The federal government has an objective of achieving a clean
electricity standard with a net-zero emissions electricity grid by
2035. I'm curious: Does the government plan to achieve that stan‐
dard using renewable energy technology, such as solar panels or
wind turbines, versus using “expensive and immature carbon cap‐
ture and storage” on electricity generated using fossil fuels? This is
directed towards Mr. Ngan.
Mr. Vincent Ngan: Thank you.
My colleague Judy Meltzer is here, and I will turn to her to talk
about the performance-based standard pertinent to our regulatory
regime. I would also defer to our colleagues at Natural Resources to
talk about the deployment of renewable energy.
Ms. Judy Meltzer (Director General, Carbon Market Bu‐
reau, Environmental Protection Branch, Department of the En‐
vironment): On that question, I would suggest that we're in the ear‐
ly stages. As you know, there is a commitment to develop a clean
electricity standard. Details of the approach are in development and
consultation. That said, it is expected that this type of regulatory
initiative, combined with others that are already in place, including,
for example, economy-wide instruments—
Ms. Laurel Collins: I have a very limited amount of time, and
I'm curious to know whether you're planning on achieving it mainly
through solar panels and wind turbines—
The Chair: Excuse me, Ms. Collins. You're too close to the
mike.
Ms. Judy Meltzer: At this point, it's too early for the department
to provide details on the approach, but we certainly will continue to
provide details as the approach is developed.
Ms. Laurel Collins: Do you have a sense yet of how the clean
electricity standard will recognize provincial jurisdiction over elec‐
tricity mix decisions?
Ms. Judy Meltzer: I can't answer that question at this point in
time.
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Ms. Laurel Collins: Anything on the—
Ms. Judy Meltzer: I will say that there may be some additional
follow-up from our department. That's not a lead file for me, so we
can reconfirm. If we can provide additional information on that, we
will certainly do so.
The Chair: Yes. If you can, please do, and in writing.
Ms. Laurel Collins: Please send anything you can to the com‐
mittee.
Yesterday President Biden announced that he will be using the
Defense Production Act to accelerate the manufacturing of solar
panels in the United States and allow rapid expansion of power grid
infrastructure like transformers, heat pumps and building insula‐
tion. If Canada doesn't rapidly scale up the adoption of available
clean technologies, do we risk being left behind and missing the op‐
portunity to be a leader in the green economy? Do you think
Canada could use its Defence Production Act in a similar way?
Maybe the Department of Industry could start.
● (1145)
Mr. Andrew Noseworthy: We're seeing a rapid increase in the
development and deployment of clean technologies across the spec‐
trum. That is happening globally. In fact, it is happening so fast
we're finding it difficult to track with reliable statistics what is actu‐
ally happening out there, especially over the course of the last two
years. We think there's been a profound change.
In that context, our ability to deploy any and all policy and pro‐
gram tools to take advantage of the market opportunity that's out
there globally and also to allow for the transformation in the Cana‐
dian economy, is a good thing.
Ms. Laurel Collins: Out of curiosity, have any of the depart‐
ments, or has anyone on this call, had a conversation around using
the Defence Production Act to accelerate the production of these
kinds of things—solar panels, heat pumps and so on? Has that con‐
versation come up?
That question is for the industry, natural resources and environ‐
ment departments.
Mr. Drew Leyburne: This announcement was made by the U.S.
yesterday. I don't think there's been any detailed analysis of the
similarities in terms of how the Canadian instruments could be
used.
I will say that part of the President's announcement yesterday in‐
volved the important role that the federal government can play in
the procurement of clean technologies. The buy clean initiative that
was announced and supported through the emissions reduction plan
in budget 2022 is very much in the same vein.
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Mr. Vincent Ngan: To add to that, Canada will build on the
greening government strategy to reduce GHG emissions and sup‐
port the market of emerging climate innovations by developing pro‐
curement requirements for green federal buildings and construction
materials, fleet fuels, electricity, and other high-carbon goods that
the government buys.
It's definitely part of the emissions reduction plan and the green‐
ing government strategy.
Ms. Laurel Collins: Thank you.
Will the government be looking at the Defence Production Act,
moving forward, as a possibility? Is that conversation coming up
now?
Mr. Vincent Ngan: We do not have that information at this
point, but we're happy to take it back.
Ms. Laurel Collins: Please follow up with any additional infor‐
mation.
The David Suzuki Foundation report on zero-emissions electrici‐
ty, which I mentioned earlier, estimated the number of jobs that
would be created by pursuing a renewable electricity pathway:
There would be...1.5 million person-years of direct employment resulting from
the construction, operation and maintenance of new wind, solar and transmission
lines alone between 2025 and 2050, growing to support over 75,000 full-time
jobs each year. This...does not include the additional jobs that could be created if
wind turbines and solar panels were manufactured in Canada....

If the renewable industry had high levels of confidence that
wind, solar and storage were going to be built out at the scale envi‐
sioned in these pathways, is it likely that more companies would
find it worthwhile locating some of their manufacturing here in
Canada?
The Chair: I have a feeling that's not a yes-or-no question, so
we'll maybe have to get the answer in response either later on or to
anyone else who's interested in this answer.
We'll go now to the five-minute round, starting with Mr. Carrie.
Mr. Colin Carrie (Oshawa, CPC): Thank you very much, Mr.
Chair.
I am wondering if I could have a check on my audio with the
translators.
The Chair: It seems to be okay.
Mr. Colin Carrie: Excellent.
Thank you very much to the witnesses.
As the member of Parliament for Oshawa, the automotive indus‐
try is a big deal for me. Recently, the auto industry gave the gov‐
ernment a report card based on the seven priorities of the govern‐
ment. Unfortunately, we got an “F” on three of those priority areas.
One that we got an “F” on was harmonization or alignment of regu‐
lations in North America. The other “F”s were on the status of our
hydrogen fuelling stations and the luxury tax on zero-emissions ve‐
hicles. The government is moving Canadians towards buying these
vehicles, and some of them can be very expensive.
The question would be for the Department of Industry first.

9

How are we doing in moving to align our regulations across
North America? Having unique regulations here in Canada really
affects our competitiveness. I am wondering if you could give me a
status update on that.
Ms. Kendal Hembroff: The question that's been asked by the
member in terms of harmonization of regulations across North
America really falls outside the scope of my specific responsibili‐
ties. If it's helpful, we can either provide that information in writing
or we can provide a suggestion in terms of another witness from
our department.
● (1150)
Mr. Colin Carrie: Yes. If you could provide that, that would be
absolutely excellent.
I hear over and over again the concern about jobs as we transi‐
tion into the green economy. I believe there are over 300 communi‐
ties that rely on the traditional energy supply—fossil fuels. I am
wondering if you could update the committee on the plan for a just
transition for these Canadians who rely on the traditional energy
sector for their jobs. How is that coming along?
Ms. Kendal Hembroff: Again, Mr. Chair, my specific responsi‐
bilities are in terms of clean technologies and clean growth. I am
most definitely not an automotive expert.
If it's helpful, I can certainly provide some examples of some of
the work we've been doing in terms of mines to mobility and
strengthening the battery supply chain, but I don't believe that's the
specific question that's been asked by the member here.
Mr. Colin Carrie: All right.
I would be interested if you could comment on the mine situa‐
tion. I hear the concern about having supply chains intact and ready
to go, as the government is moving very aggressively to having
Canadians adopt technologies such as zero-emissions vehicles.
Canada has resources here. I am wondering if you could update
us on things like how we are we doing as far as getting a new mine
opened up. What are the timelines for that? When automotive com‐
panies are making investments, they look 10 years out, 2030 to
2035, and they're looking for certainty.
Kendal, I am wondering if you could update the committee on
the mining situation and getting those mines up and running.
Ms. Kendal Hembroff: Mr. Chair, I can certainly update the
committee that Canada has adopted a whole-of-government ap‐
proach, led by ISED, NRCan, and other government departments,
in developing a robust mines-to-mobility battery supply chain. That
is really aimed at establishing a new manufacturing sector in
Canada to support our overall climate change and industrial goals.
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We have seen a number of leading battery and automotive manu‐
facturers that have moved very quickly to establish production hubs
in Europe and North America. We have been very actively engag‐
ing foreign investments in the battery supply chain for electric vehi‐
cles, using programs such as the strategic innovation fund's net-ze‐
ro accelerator, which is aimed at supporting this industrial transfor‐
mation mandate.
Mr. Colin Carrie: I understand that there's money being put into
it. My concern is that the auto industry said there's a challenge with
battery supply, especially with 2024 approaching, and the scarcity.
Understanding the requirement to have these supply chains con‐
sistent and available for Canadian manufacturers, have there been
any new mines opened up since we've moved forward?
The Chair: Go ahead briefly, please, Ms. Hembroff.
Ms. Kendal Hembroff: In this case, on the question of mines,
I'm going to defer to my colleague, Mr. Leyburne.
The Chair: Go ahead briefly, please, Mr. Leyburne.
Mr. Drew Leyburne: On the question of mines, we can get back
to you with a specific list of mines that are opening or have opened
and the pace at which those mines are being created. Many of those
are within provincial jurisdiction.
As part of budget 2022, we proposed $3.8 billion over eight
years to implement Canada's critical minerals strategy. That will
obviously help create the critical minerals value chain for the pro‐
cessing and battery precursors industry, which is essential to seeing
some of those electric vehicle batteries produced.
The Chair: That's perfect.
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● (1155)
Ms. Kendal Hembroff: I'm not sure who should start, Mr. Chair,
but I can start by discussing the fact that there are, indeed, a num‐
ber of challenges faced by Canadian clean-tech companies, the ma‐
jority of which are small and medium-sized enterprises. That really
presents some fairly unique challenges in terms of accessing avail‐
able financing, commercialization and scaling up.

We are also very aware of the fact that many clean-tech compa‐
nies need to be able to demonstrate their technologies, either do‐
mestically here in Canada, in order to encourage adoption, or inter‐
nationally, if they're pursuing international markets. There are a
number of federal programs in place designed to address these
types of unique challenges. I can speak about a few of these pro‐
grams on the ISED side, and perhaps other departments, including
NRCan, can talk about some of the other programs available.

One of these is Sustainable Development Technology Canada, or
SDTC, which supports Canadian companies with the potential to
become world leaders in their efforts to develop and demonstrate
new environmental technologies. We also have the strategic innova‐
tion fund, which is an $8-billion initiative to support large-scale,
transformative and collaborative projects. We have programs for
the earlier, innovation stage of things, including the National Re‐
search Council's industrial research assistance program, or IRAP,
which provides assistance in building innovation capacity.

We'll have Mr. Duguid for five minutes.
Mr. Terry Duguid (Winnipeg South, Lib.): Thank you, Mr.
Chair.
This question will be for Industry. It relates to innovation, which
is the source of clean tech, of course.
We have a very robust and aggressive emissions reduction plan.
There are targets for emissions and very detailed plans for getting
to our minus 40% to 45% targets, but, to my knowledge, there are
no targets for market share of clean technology or a plan on how to
get there. Our Industry colleagues will know, through budget 2022,
that there was a pretty stark admission by the finance minister on
our having work to do on the productivity and innovation front.
I wonder if Mr. Leyburne or Ms. Hembroff might comment on
this.
How do we overcome the barriers in the innovation space? We
have great research. We have the $15-billion growth fund, an AI
strategy, quantum computing, genomics, and the Canada Infrastruc‐
ture Bank, yet we don't seem able to put all of this together to cre‐
ate growth and wealth. As our Prime Minister and others are fond
of saying, the environment and the economy go hand in hand. As
Ms. Collins pointed out, there are a lot of jobs to be gained for our
country if we excel in this space and set some goals and targets for
ourselves.
I'd like a comment from either of you.

These are just a few examples of programs designed to boost the
competitiveness of our Canadian clean-tech sector.
Mr. Terry Duguid: My time is running down, so perhaps Mr.
Leyburne can provide a comment to the next question I'll be asking.

I'm very interested in the international dimension of reducing
emissions, which Mr. Dreeshen mentioned in his opening remarks.
Canada recently signed an MOU with India on renewable energy
and climate change, and we have an organization that partners with
China on environmental co-operation. It would seem to me that our
technology transfer policy is something very important to consider.
In particular, I'm thinking of technologies like CCUS; we know In‐
dia and China will be dependent on coal for some time.

I wonder if you would have a comment on that. Have we thought
deeply about technology transfer that doesn't just benefit ourselves,
with 2% or 3% of the world's emissions—one of the highest rates
per capita? Have we thought about technology transfer in a deep
and important way?
The Chair: Give a brief, 10-second response, please.
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Mr. Drew Leyburne: The briefest answer is, yes.
The Chair: Good. That's what we've been thinking.
Mr. Drew Leyburne: There's multilateral collaboration. We're
doing it through climate finance and we're doing it through the UN‐
FCCC.
[Translation]
The Chair: Great. Thank you.
Ms. Pauzé, you have the floor for two and a half minutes.
Ms. Monique Pauzé: Thank you, Mr. Chair.
My question is for one of the NRCan officials.
The federal government has an objective of achieving a clean
electricity standard with a net‑zero emissions electricity grid by
2035. That means the government is establishing a federal standard.
How will the clean electricity standard recognize provincial ju‐
risdiction over electricity mix decisions?
● (1200)
[English]
Mr. Drew Leyburne: I'll defer to my colleagues at Environment
Canada, who are responsible for the development of the standard.
Mr. Vincent Ngan: Absolutely. This is Vincent Ngan. Although
I'm not the lead on the clean electricity standard, Environment and
Climate Change Canada has launched a consultative process by
sharing discussion papers with provinces, territories and stakehold‐
ers.
At this point, we are still gathering input from interested parties
and our partners in all jurisdictions, so on the question about com‐
patibility and the recognition of jurisdictional standards through the
regulatory development process, we'll be able to dive into that a bit
more.
At this point, we do not have a specific answer to that question.
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Certainly, I can turn to Kendal, but we do have MOUs in place
with several of the provinces, including B.C. at this point. That is
our way of being able to share data back and forth about programs
and companies.
Kendal, I don't know if you want to add more there.
The Chair: Be brief, please.
Ms. Kendal Hembroff: I don't have much to add. We have on‐
going collaboration with the provinces and territories, including
through the Clean Growth Hub and a number of other programs. I
would say that collaboration is really quite high.
The Chair: Thank you.
Go ahead, Ms. Collins.
Ms. Laurel Collins: Thank you, Mr. Chair.
While some carbon capture or some carbon removal will be
needed to reach net zero by 2050, the IPCC has said that carbon
capture and storage is one of the least effective and most expensive
options to address the climate crisis. This committee also heard in
its last study on fossil fuel subsidies that carbon capture should be
reserved as an option of last resort to reduce the emissions intensity
of heavy industry sectors that are hard to decarbonize, such as con‐
crete and steel. We heard that from a number of witnesses.
What rationale is there for the emissions reduction plan, released
this spring, to rely so heavily on carbon capture, with relatively lit‐
tle investment in renewable energy in comparison?

[Translation]
Ms. Monique Pauzé: Jurisdiction is always a very tricky issue.
My next question is also for the NRCan officials.
NRCan is responsible for the clean growth hub, an initiative that
is co-led by Innovation, Science and Economic Development
Canada.
This question is similar to my last. How does the federal govern‐
ment ensure that the clean growth hub team works effectively with
the provinces?
[English]
Mr. Drew Leyburne: Yes. On this one, the hub is a joint leader‐
ship between our department and the Department of Industry, but
I'll turn to my colleague, Anna van der Kamp, to talk about the NR‐
Can perspective on this, and then perhaps over to Kendal.
Ms. Anna van der Kamp (Director, Policy Analysis and Co‐
ordination, Department of Natural Resources): Thank you very
much.

What proportion of the $8-billion net-zero accelerator fund will
go towards carbon capture technology?
Mr. Drew Leyburne: I'm happy to start on the general questions
on CCUS and turn it over to my colleagues on the net-zero acceler‐
ator.
We are as interested in CCUS as we are because of its broad ap‐
plicability across the Canadian industrial sector. Then, yes, the
hardest to decarbonize sectors, like steel, cement and aviation fuels,
will require some form of carbon capture, we think, in order to be
compliant with a net-zero future.
That's also true of decarbonizing our economy today. That's why
industries like oil and gas are looking to CCUS to tackle the realworld emissions that they would otherwise be making this decade
and beyond.
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We see this as a technology that is necessary. Yes, the cost of car‐
bon capture needs to come down in a similar way to the cost of so‐
lar, wind and other clean technologies over the last few decades.
We hope CCUS is on a similar trajectory.
Ms. Laurel Collins: How much of the $8-billion net-zero accel‐
erator fund will go toward carbon capture technology?
Ms. Kendal Hembroff: Chair, there is no specific target or allo‐
cation in terms of the amount of money under the SIF NZA that
will be allocated to CCUS. I can say, though, that just a few months
ago, the Government of Canada launched a call to action for large
emitters under the NZA, with the deadline for applications being
June 30. We expect that we will receive some applications for
CCUS projects, but at this point I can't comment on any—
Ms. Laurel Collins: I'm sorry to interrupt. It's just because I
have a very short amount of time.
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the cost per tonne and reducing that from the various technologies
we're looking at.
Whether we talk about nitrogen reduction, methane reduction,
low-carbon energy use or emission qualification technology, we are
looking at trying to identify the best potential of those that are in
the backlog. That's where I would say we're focusing our attention
right now.
Mr. Dan Mazier: Increasing fertilizer production and upgrading
waste-water facilities are both very important, especially with water
quality. There is an environmental opportunity between the two, by
removing phosphorus from waste water and then using that phos‐
phorus on the land for farming. Where I come from, in southwest‐
ern Manitoba, we have quite a deficit of phosphorus.

As of April 2022, the strategic innovation fund has funded two
large emitter projects with obligations to reduce carbon dioxide
emissions by six million tonnes per year by 2030. The cost per
tonne of GHG reductions from the federal government is $66 a
tonne for Algoma Steel and $133 a tonne for ArcelorMittal Dofas‐
co. How will the government ensure that those investments will ac‐
tually achieve the planned emissions reductions?

Could the departments get back to this committee in writing and
provide information about how much federal funding has been in‐
vested in this clean technology since 2015? I'm not sure which de‐
partment would do that, but if you could identify that and get back
to us....

● (1205)
The Chair: Unfortunately, we don't have time for an answer at
this point.

The Chair: Maybe the departments could speak amongst them‐
selves and, if a joint answer is required, they can work on it togeth‐
er. If not....

We'll go to Mr. Mazier.
Mr. Dan Mazier: Thank you, Chair, and thank you to the wit‐
nesses for coming out today.

Mr. Dan Mazier: Okay. Do I have a commitment for a report
back, then?

The government's “adoption stream” of the agriculture cleantechnology program was designed to fund “the purchase and instal‐
lation of commercially available clean technologies” for Canada's
agriculture and agri-food sector. In March 2022, the government
suspended this important stream because of high demand. Why did
the government suspend this program, which was obviously work‐
ing for Canadian agriculture?
Mr. Marco Valicenti: There was a decision at that time to sus‐
pend the program intake, partly because of the budget available for
that for the first two years. However, as I mentioned in my opening
remarks, in budget 2022 the government decided to triple the
amount of funding for the program for an additional five years, and
we're very pleased. We're very pleased that it will be part of the
money available to address the backlog.
Mr. Dan Mazier: Even if you do triple it, how do you know
that's going to fit the demand? I think what I'm worried about here
is that you have a bunch of farmers investing in this, and it's obvi‐
ously working for them and it's reducing emissions, which is every‐
body's goal, but how do we know that this is not going to happen
again? This builds a whole bunch of uncertainty into it. What's the
guarantee that this won't happen to another program or to another
industry, especially agriculture?
Mr. Marco Valicenti: Again, I'll say that we are diligently going
through the applications that are in the system. Just to be clear,
we're prioritizing those with the highest potential for GHG reduc‐
tion. That's where we want to focus our attention in the context of

The Chair: Yes.
Mr. Dan Mazier: That's good.
In 2018, NRCan and ISED launched the Clean Growth Hub, one
of the core functions being to “[s]trengthen federal capacity to track
and report on results related to clean technology investment”.
Can NRCan and Industry please get back to this committee in
writing with all the results reports related to clean-tech investment?
I see some heads nodding.
Mr. Drew Leyburne: Yes.
Ms. Kendal Hembroff: Yes, we can do that, Chair.
Mr. Dan Mazier: That's excellent.
The Clean Growth Hub's website lists 37 clean-tech funding op‐
portunities. Out of all the government funding provided for clean
tech, what percentage of the projects reach commercialization stage
after they receive government funding?
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Ms. Kendal Hembroff: Mr. Chair, I don't have the answer to
that question handy. We do an annual survey of clients of the Clean
Growth Hub and can take a look to see whether or not we have data
that could be helpful for the committee. For example, one of the
key data points is the success rate of Clean Growth Hub clients and
what success looks like in terms of scaling up, commercialization,
sales or export. We'll see what we can find that would be helpful.
Mr. Dan Mazier: Yes—
Mr. Drew Leyburne: I'm sorry.
The only other thing that I might ask, through the chair, is
whether there's a time horizon you would like to see. For some of
these investments—I'm thinking of some of the earlier-stage RD
and D efforts, for example—the payback period may not be in two
or three years; it may be by the end of this decade, but it is never‐
theless essential.
● (1210)
Mr. Dan Mazier: I mean perhaps for anything that got to com‐
mercialization from 2019 and forward, that kind of thing. We'll see
where the data comes back, but I mean some kind of report. I think
it's important to realize our outcomes and see if they are getting to
commercialization, since that's probably the most important part of
the whole plan. We have to get this technology to market and get it
commercialized.
The Chair: We're now out of time, Mr. Mazier.
We'll go to Mr. Weiler for five minutes.
Mr. Patrick Weiler (West Vancouver—Sunshine Coast—Sea
to Sky Country, Lib.): Thank you, Mr. Chair, and thanks to the
witnesses for joining us today.
My first question is for Mr. Noseworthy, through you, Mr. Chair.
You mentioned that clean tech provided over 200,000 well-paid
jobs in 2020.
I'm curious: Are those direct or indirect jobs?
Mr. Andrew Noseworthy: My understanding is that they are di‐
rect jobs. I don't know if Kendal has more specific information on
the survey on salaries and employment from StatsCan. If not, sir,
we can provide it to you later.
Ms. Kendal Hembroff: Yes. I think that would be best.
Mr. Patrick Weiler: For Mr. Leyburne, how does that compare
to the number of direct jobs in the oil and gas sector?
Mr. Drew Leyburne: I think the direct number, from memory, is
closer to 150,000, but I can get back to you with exact numbers on
direct jobs.
As is the case with attribution of indirect, there are going to be
some jobs that are both clean-tech jobs and oil and gas jobs, partic‐
ularly when you are looking at indirect, in terms of how we classify
it under the NOC codes.
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mercialization point of view. Ms. Hembroff mentioned some of the
investment and incentive programs we have in place.
I'd like to ask Environment and Climate Change Canada what
role they see for regulations and market-based systems for commer‐
cializing and deploying more clean tech within Canada.
Ms. Judy Meltzer: It's a really important question, because reg‐
ulations are a critical part of that mixture of push and pull factors.
Regulations create a very strong incentive and also demand for
clean technologies.
I'll give one concrete example, since I recognize that we have the
limited time.
One example is the forthcoming clean fuel regulations. These
will create a strong incentive to bring forward clean technologies
and low-carbon fuels across the life cycle, including large-scale
projects in the upstream of oil and gas, for example, as well as lowcarbon fuels and shifting end-use technologies.
I'll give one very concrete example. Federated Co-operatives
Limited and their announcement to invest $1 billion in a renewable
diesel plant is explicitly the result of this strong demand that is
coming from the regulatory framework in this context. We know
this works in conjunction with investments.
For example, NRCan's clean fuels fund ensures that there is sig‐
nificant support and de-risks investment in these technologies, and
the regulatory framework has created a strong incentive and de‐
mand for these technologies. In this case, across the life cycle, car‐
bon pricing provides a similar signal; it's technology agnostic and
it's sending signals across the economy. Depending on the price
point, it creates a strong incentive and levels the playing field for
the clean technologies.
I'm happy to follow up with some other concrete examples.
Mr. Patrick Weiler: That's great. Thank you very much.
Another line of questioning that's come up is about renewable
energy in Canada. Given that the provincial governments are in
charge or have jurisdiction over developing and delivering electrici‐
ty, it may not matter that we have world-class potential for solar
and wind on much of the Prairies if the provincial governments
don't want to pursue it.
My question is for Mr. Leyburne.

Mr. Patrick Weiler: Absolutely.
One of the questions and ideas that came up before is about the
challenge of commercializing in Canada. We have great research
and innovation being done, but we've had challenges from a com‐

How will Government of Canada programs like the smart renew‐
ables program be able to incent more development and deployment
of renewable energy in Canada?
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Mr. Drew Leyburne: I'll say a couple of words and then turn it
over to my colleague, André Bernier.
There are a few things at play. You mentioned the SREPs pro‐
gram, which is encouraging renewable power generation and inter‐
ties, but there's also work with the Canada Infrastructure Bank and
through the regional energy tables that Minister Wilkinson an‐
nounced last week. I know that electricity interties and electricity
generation will be major features of many of those discussions with
provinces.
André, I'll turn it over to you.
Mr. André Bernier: Thank you very much.
A comment from the perspective of most provinces and territo‐
ries, which are the primary decision-makers in this area, is that
maintaining affordability is a top-of-mind concern. In that regard,
renewables are increasingly competitive, if not competitive.
Always, from the perspective of a system, they need to be part of
a system that also provides baseload. I don't know that there's a lot
of resistance to their uptake; it's a question of what role they can
play in the system.
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electricity when it's least demanded to try to smooth out the curves.
The smarter grids get, the better they will be at accommodating
these mass fluctuations.
We have to remember that electric vehicles, as an example, are
not a one-way street. There are situations in which electric vehicles
themselves can be used as part of a smart grid and give power back
to the system. That is something that we are seeing around the
world.
André, I might just pause to see if you have any further commen‐
tary on what planners are doing to integrate the changes in demand
that we see because of electrification of transportation.
Mr. André Bernier: Thank you.

Our programming does provide direct financial incentives for
greater uptake of renewables, which also is helping to pull invest‐
ments earlier in time, so that we see emissions reductions sooner
rather than later.

Our electricity sector planners across the country have a very
strong track record of adapting the system to innovations. I don't
want to minimize the effect of electric vehicles; it would be trans‐
formational. The key thing is making sure that they are given suffi‐
cient notice of what the demand will be, and then the supply will be
able to fill in to help meet that.

The nature of the project affects the level of incentive. We were
able to allocate the entire envelope for the smart renewables pro‐
gram in its first year of operation, so uptake has been very strong—
there's no resistance.

The overall level of demand, so long as it's managed over time,
is one where I think the system could make that transformation. It's
a matter of treating it as a marathon more than a sprint.

● (1215)
The Chair: Thank you. We have one more round.
So that we fill up the time we have left, I'm going to add a
minute to everyone's questions, so it's six, six, 3.5, 3.5, six and six.
Mr. Carrie, you have six minutes, please.
Mr. Colin Carrie: Thank you very much, Mr. Chair. I think my
question will be for Mr. Leyburne.
I believe you mentioned a program that you have—power off or
something like that—whereby you're partnering with the provincial
governments in regard to the grids and upgrading.
Again, coming from Oshawa, I have the automotive lean on the
question. The auto industry is stating that we need to have one
charging station for every 10 vehicles. If the government is mandat‐
ing 40 million all-electric vehicles by 2035, how is that going to
work with our grid system?
Currently, if we all had electric cars, how many cars could be
plugged into the grid we have now without causing brownouts? Do
you know?
Mr. Drew Leyburne: We could get back to you with the num‐
bers we have.
This is a major question that electricity planners around the
country are trying to figure out: the appropriate demand manage‐
ment peak. They call it peak shaving, trying to create demand for

The Chair: Thank you, Mr. Carrie.
Can you hold your microphone closer?
Mr. Colin Carrie: Is that better? I'm sorry about that.
André, I hear the word “could” from you. I'm concerned because
of large investments coming to Canada. I am wondering if you
could get back to us to let us know how many public charging sta‐
tions we have. The estimation is that we're going to need four mil‐
lion.
My next question will be on the status of the hydrogen fuelling
stations. The auto industry has given Canada a big “F” on that one.
Eventually, if we're looking at clean tech, if we could convert our
transportation industry over to something like hydrogen.... How are
those talks going with the provincial governments?
Can you give me some numbers? How many hydrogen fuelling
stations do we have in Canada now, and what are the projections
for the requirements?
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Mr. Drew Leyburne: We'd have to get back to you with the lat‐
est numbers of how many have been installed.
Over the last few years, the federal government has had numer‐
ous programs to support the deployment of charging infrastructure,
both electric but also hydrogen charging. I know that with the elec‐
tric vehicle infrastructure side of the green infrastructure program,
this was a major feature.

15

We'll go to Mr. Longfield, for six minutes.

Mr. Lloyd Longfield (Guelph, Lib.): Thank you, Mr. Chair.
Thanks for managing our time so well.

Within my own RD and D, we funded a pilot project between
Edmonton and Calgary, called the AZTEC project. It's running a
hydrogen truck between the two cities. Most recently, in budget
2022, Transport Canada was given money to do more heavy- and
medium-duty vehicle hydrogen demonstrations of that technology.

Thank you to the interpreters for the work that you're doing for
us.

● (1220)
Mr. Colin Carrie: I'm very worried about timelines. The gov‐
ernment is very aggressive. We have to have zero-emissions vehi‐
cles, I think, by 2035. That's just 13 years away. One truck going
between Calgary and Edmonton right now.... I'm not really opti‐
mistic about that.

My questions are going to centre around the role that the federal
government is taking in clean technology and the basis that these
witnesses, thankfully, are giving us for our study.

I would like to see the data. What have we achieved? We can do
all of this talking about “coulds”, “shoulds” and “woulds”, but gov‐
ernment puts these regulations in. Yes, they may create demand, but
they can also create an exodus from our country. We have trade
among North American partners, but if we don't have equality of
regulations and costs, we may lose a lot of these jobs as well. I'm
very concerned about that, coming from a manufacturing province.
Maybe I'll just change the topic to federal buildings. The federal
government is a major real estate holder in Canada. Since 2015,
I've spoken to different unions about the insulation side of things
and how we could improve the efficiency of federal buildings.
Could you give us an update on how the federal government is do‐
ing with its own real estate and improving the efficiencies of those
buildings?
Mr. Drew Leyburne: I'm happy to jump in to start.
NRCan works really closely with all of the departments here in
an effort that's led through the PSPC department and Treasury
Board to green government operations. Anecdotally, I know that,
overall, government is on track to meet its near-term targets for this
decade, but a lot of the heavy lifting, as you note, will come in the
outer parts of this decade, as we move towards 2030 and beyond.
We have set the target for ourselves to get our house in order and to
meet that decarbonization challenge ahead of target, and it's going
to involve....
We can get back to you with the exact update. I think it's reported
annually, through the sustainability plan.
Mr. Colin Carrie: Perfect.
If you could get the data to the committee, that would be awe‐
some. Thank you.
Sorry, Mr. Chair.
The Chair: It's all right.
Just before we continue with Mr. Longfield, I've been asked by
the interpreters if we could just maintain a distance from our micro‐
phones of about one arm's length. That would be appreciated.

I'm looking at the output-based pricing system fund, the price on
pollution and the returning of money to provinces, as well as to
Canadians directly, to try to spur on clean technology development.

Maybe starting with Environment and Climate Change Canada,
could you comment on the role that the government is playing in
trying to stimulate investments in clean technology through this
fund?

Ms. Judy Meltzer: Briefly, the output-based pricing system,
which is the federal pricing system for emissions-intensive, tradeexposed industries, applies in some parts of the country, and some
provinces are implementing their own similar system. The actual
pricing instrument itself creates that incentive. I'll also speak to
your question about the revenue return piece.

Facilities regulated under this system have a limit on emissions.
They have flexibility in terms of compliance, including through a
credit market. If they out-perform the limit, they get surplus credits,
and this creates a strong financial incentive and reward for adopting
clean technologies. The cleaner they're able to produce their prod‐
uct, the lower their cost, the greater the recognition they get and the
greater the financial incentives they get, for example, through clean
technology adoption or improved energy efficiency.

Here I'll speak to the federal system specifically, because
provinces return proceeds from carbon pollution in different ways.
From the federal system, there remains the commitment to return
all revenues generated to the jurisdiction of origin. This is done in
different ways in different provinces. For the OBPS funds, where it
is returned directly to industry, it is to be invested in decarboniza‐
tion projects for large emitters, to help with that transformation.
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We're still in the early stages. The compliance cycle for the out‐
put-based pricing system is an annual cycle. We're still in the pro‐
cess of setting up those funds to return that revenue. The expecta‐
tion is that it's going to work in tandem with the output-based pric‐
ing system itself to further help de-risk and support investments in
technologies to then further decarbonize. We'll have to follow up,
as this—
● (1225)
The Chair: Excuse me, Ms. Meltzer. Could you raise your mi‐
crophone a bit?
Ms. Judy Meltzer: This program is still in the process of being
implemented as these proceeds are coming online. The system has
been implemented since 2019. It has a one-year compliance cycle
and then time for regulatees to be able to comply. Therefore, we'll
have to follow up with concrete examples, but we are returning to
decarbonize industry in provinces where it applies. That includes
Manitoba, Saskatchewan and P.E.I., where the federal output-based
pricing system was in place.
Mr. Lloyd Longfield: Great. Thank you very much for the de‐
tailed response.
In part of that response, you mentioned that we're in the early
stages on a lot of this. Five years isn't a long time in the time of a
planet, but in terms of the challenge we have to save the planet, it's
an urgent thing that we're working on together.
Carbon capture and storage has been mentioned a few times this
morning. We now host five of 21 global facilities in the world.
We're number four for patents on carbon capture and storage. It's
early stages on that technology, but it's something that is being used
by the industry to look at how to get to net zero by 2050 and faster.
Could you comment very briefly on the role we're playing in try‐
ing to encourage external investments from companies such as
Shell?
Mr. Drew Leyburne: Yes, Mr. Chair. I'm happy to start on this
one.
NRCan is in the midst of developing a CCUS strategy for
Canada that was foreshadowed last year. In budget 2021, we re‐
ceived $319 million to address some of the RD and D challenges
related to CCUS, including bringing down the cost and broadening
the application to technology. We know that it has had a major im‐
pact on reasserting Canada's global leadership in the CCUS space.
As you said, we have a 20-year head start vis-à-vis most countries,
with one of the world's first projects being initiated in Weyburn-Mi‐
dale in 2000.
The NRCan work on the strategy is a cross-departmental effort.
As you've heard from some of my colleagues, the net-zero accelera‐
tor, the Canada Infrastructure Bank, which was given new authori‐
ties to deal with CCUS in the most recent budget, and other funding
programs can also contribute to this.
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to try to address the horizontal issues of trying to coordinate things
like carbon capture and storage.
The Chair: Answer in 15 seconds, please, Mr. Leyburne.
Mr. Drew Leyburne: I would say we don't treat CCUS any dif‐
ferently from any of the other clean technologies you've heard
about before. This is truly a cross-departmental effort. The hub colocates federal employees from multiple agencies and departments
in a single place, so they can make sure we're making it a smooth
path for clean-tech players, including in CCUS.
The Chair: Right.
[Translation]
Ms. Pauzé, we now go to you for three and a half minutes.
Ms. Monique Pauzé: Thank you, Mr. Chair.
I'm looking for some clarification, so I have a quick question for
the NRCan officials.
NRCan shared a table that shows the percentage of electricity
generation by source in Canada and in each province. My under‐
standing from the table is that nearly all of Prince Edward Island's
electricity is wind-powered.
Is that true or false?
The Chair: Can Mr. Leyburne, from Natural Resources Canada,
take that question?
[English]
Mr. Drew Leyburne: Yes, P.E.I. would be among the provinces
with the highest variable renewable proportion of their electricity.
André, do you want to jump in, if you have the specific details
for P.E.I.?
● (1230)
Mr. André Bernier: Thank you. That statistic is correct for the
electricity that's generated in Prince Edward Island, but they import
a fair bit of electricity from New Brunswick. You can imagine that
as the wind goes up and down, their imports from New Brunswick
vary as well.
[Translation]
Ms. Monique Pauzé: Thank you.

Mr. Lloyd Longfield: Thank you. I want to sneak in. I think you
got us to what I needed.

My next question is for you, Mr. Noseworthy. According to our
information, the net zero accelerator initiative will provide up
to $8 billion in support of projects—a huge amount of money.

I have only 30 seconds left. Maybe you could continue on with
the Clean Growth Hub and how we're working across departments

In response to one of Mr. Longfield's questions, we heard that
part of the $8 billion will support carbon capture and storage.
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As Mr. Longfield pointed out, the situation is urgent—we are in
a climate crisis. It will take years for carbon capture and storage
technology to get to where it needs to be. Out west, Shell's Quest
carbon capture and storage facility emitted more greenhouse gases
than it captured.
Aside from the portion that will go towards carbon capture and
storage projects, will other Canadian industries receive any of
the $8 billion?
If so, can you name some?
[English]
Mr. Andrew Noseworthy: The strategic innovation fund is, in
fact, available to all industries. As it is technology agnostic, we will
fund any project that ultimately seeks to decarbonize an industry
and reduce its GHG footprint from the existing situation.
We're doing two things at the moment to try to drive industry in‐
to the program in a productive way and drive new projects. As
Kendal mentioned, we have a call to action to try to drive projects
across industry to meet our 2030 targets. We've also established
something called the industrial decarbonization team—
[Translation]
Ms. Monique Pauzé: I'm going to stop you there, Mr. Nosewor‐
thy. I'd like you to send us a list of companies that received some of
the $8 billion in funding.
I'm moving on to my next question.
Sustainable Development Technology Canada, or SDTC, is the
largest funder of small and medium-sized clean tech businesses in
Canada, having invested $1.38 billion. Are the companies subject
to some sort of follow-up assessment, to determine whether the
funding actually helped to lower greenhouse gas emissions?
When the commissioner appeared before the committee, he told
us that the 2030 emissions reduction plan had not met its targets at
all and that, on the contrary, industries that had benefited from
funding continued to produce a significant amount of greenhouse
gases.
Does SDTC conduct a follow-up assessment to determine
whether the funding met the objective?
The Chair: Please provide a brief answer.
[English]
Mr. Andrew Noseworthy: SDTC was the first organization to
actively track GHG emissions across the federal government. Our
understanding is that all of the projects they funded to date have
material GHG reductions.
Kendal, I don't know if you can provide further detail.
Ms. Kendal Hembroff: For example, since SDTC was created,
it has achieved an estimated 22.4 megatonnes of annual GHG emis‐
sions reductions, which I think is a fairly significant achievement.
We can also provide numbers in terms of the jobs that have been
created, both directly and indirectly, as a result of SDTC invest‐
ments. We can provide some examples of success stories of SDTC.
If it's helpful, we can also provide information on the criteria that
SDTC uses for assessing potential projects.
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[Translation]
Ms. Monique Pauzé: Mr. Chair, the witness just offered to fol‐
low up in writing with the number of jobs that were created and
other information, so I would very much appreciate getting that.
The Chair: Of course.
Please send us that information, Ms. Hembroff.
We now go to Ms. Collins for three and a half minutes.
[English]
Ms. Laurel Collins: Thank you, Mr. Chair.
I just have a quick follow-up to some of Mr. Longfield's com‐
ments.
A 2021 study found that more than 80% of CCS projects at‐
tempted in the U.S. ended in failure. One of Canada's flagship
projects, the Boundary Dam, promised a capture rate of 90%. It
didn't come close to reaching that, so SaskPower lowered its expec‐
tations to 65%, which is a target the facility still regularly fails to
meet.
The emissions reduction plan doesn't leave a lot of room for error
to even meet the low end of the government's emissions target of
40%. Is the government relying on CCS projects to meet their
promised capture rates, which, so far, have not been achieved?
● (1235)
Mr. Drew Leyburne: I'm happy to jump in about the generali‐
ties, but maybe my colleagues from ECCC could talk about the cli‐
mate plan itself and the role of CCUS there.
What I would say is that Boundary Dam, Weyburn-Midale and
some of these projects we're looking at that were initiated over a
decade ago have experienced many of the things that most clean
technologies face when they're being demonstrated for the first
time.
We know that if you were to build another Boundary Dam now,
you would be able to do it at significantly lower cost as a direct re‐
sult of the learning gained from projects like Boundary Dam. That's
the same cycle we see from solar PV, from wind and from all the
other technologies that are now commercial. They had this awk‐
ward—
Ms. Laurel Collins: Because I have such a short amount of
time, I'll just remind you that the IPCC has said that carbon capture
and storage is one of the least effective and most expensive options.
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I just want an answer around the emissions reduction plan and
the fact that there's not a lot of wiggle room for it to meet that 40%.
Mr. Vincent Ngan: Absolutely, and I would like to address the
member.
I also refer the member to the “2030 Emissions Reduction Plan”
and its modelling annex. That is a breakdown of reductions by sec‐
tor and technological pathways. Policies and measures incentiviz‐
ing fuel switching to primarily electricity, greater use of biofuels
and hydrogens, and the adoption of zero-emissions vehicles ac‐
count for 50.6% of the total reductions, whereas the deployment of
CCUS and solvents account for 12.9% and 7.8% of the total reduc‐
tions—
Ms. Laurel Collins: Thank you so much.
On that 12.9%, I would just say that if that is unproven technolo‐
gy, expensive and least effective, that's concerning given that the
emissions reduction plan aims only at the low end of the target, at
40%.
I'll go back to my question on the strategic innovation fund and
the two large emitter projects. How will the government ensure that
those investments will achieve the planned emissions reductions?
Mr. Andrew Noseworthy: We have regular contact with the
proponents. Our assessment of the projects requires them to bring
forward very specific GHG emissions commitments associated
with the projects. As part of our contribution to those projects, we
actively track them during the full period of investment.
Ms. Laurel Collins: The strategic innovation fund also commit‐
ted $47.5 million to Moltex Energy to develop SMR technology in
New Brunswick, and $25 million for the development of carbon
capture technology.
How does the government factor in how those technologies will
help achieve Canada's goal of net zero by 2050, especially given
that the Department of Industry has said that these are early-stage
technologies and they can't currently compare the GHG impacts di‐
rectly to projects focused on emissions reduction prior to 2030?
Mr. Andrew Noseworthy: Our investment strategy to date with
the strategic innovation fund is to understand that while we need to
put significant emphasis on large-scale projects that can scale up
quite quickly, if we don't invest in early-stage technologies that can
also help us meet our climate goal, we may not get there.
We have done a number of early-stage investments, like the ones
you have mentioned around Moltex and SMR technology generally,
with the expectation that if we do not make those investments now,
they will not be in a place to help us meet our goals, ultimately to
2030 or 2050. We anticipate that if we do not make those invest‐
ments—
The Chair: I'm sorry. We're out of time here.
Mr. Dreeshen, you have six minutes, please.
Mr. Earl Dreeshen: Thanks again, Mr. Chair.
As a former math and science teacher, I'm mostly focused on
things you can measure. I know there have been a lot of numbers
put around about goals and so on, but there was a report out of the
U.S. in 2020, entitled “Mines, Minerals, and 'Green' Energy: A Re‐
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ality Check”. It compared hydrocarbons with green technology,
which had, on average, about a tenfold increase in the quantities of
material extracted and processed to produce the same amount of en‐
ergy.
I know that Canada has an amazing mining record and that we do
some amazing work. Of course, that's as long as the mine is going
in somebody's else's constituency and not their own. There's always
that concern.
When it comes to things like average battery life, this study stat‐
ed that “each mile of driving an electric car 'consumes' [about] five
pounds of earth” over the life of that battery, whereas with an inter‐
nal combustion engine, “about 0.2 pounds of liquids” are used.
Non-recyclable solar panels by 2050 will “double the tonnage” of
all of the global plastic waste we have now. Over that time, there
will be “3 million tons...of unrecyclable plastics from worn-out
wind turbine blades”. As well, “By 2030, more than 10 million tons
per year of batteries will become garbage.”
That is something we have to be looking at. We just finished our
study on nuclear waste. Where is it going to be buried? How are we
going to deal with that? Somebody has to be responsible for that.
My first question is this: Do we have a plan that is going to deal
with how this material will be managed once it has gone past its
useful life?
NRCan, perhaps it's best for us to discuss this with you.
● (1240)
Mr. Drew Leyburne: Maybe I will make a general point first,
one that I think you alluded to a couple of times. The real impor‐
tance of life-cycle analysis when you're doing climate or other en‐
vironmental modelling is that you can't just look at the end use. You
have to look at the full lifespan, cradle to grave, where it came
from. That applies whether you're talking about a critical mineral, a
renewable resource or a fossil fuel.
Specifically, on the critical minerals strategy, we are expecting,
for example, a tenfold increase in the demand for rare earth ele‐
ments by 2030 across the globe. An explicit part of the critical min‐
erals strategy is to look at that full life cycle, including manufactur‐
ing and recycling applications, so that we can try to make this criti‐
cal mineral economy more circular, as we say.
Mr. Earl Dreeshen: Thank you very much.
Of course, I think people have to get a perspective on this. Most
of us, as members of Parliament, would probably have a communi‐
ty with 3,500 people in it. If you were to squeeze them all into a big
arena and put them on a giant teeter-totter, you would find that the
amount of earth moved that would balance that out is equivalent to
one electric vehicle battery. We talked about P.E.I. earlier. If you
took all the people who live in P.E.I. and you wanted to have the
same amount of earth that would be required, that gets you 44 elec‐
tric vehicle batteries.
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There's a lot that has to be done, but we have to think about ev‐
erything that is taking place, and that, I'm afraid, never gets put into
the context of what is taking place. Take a look at the oil sands, for
example. The reclamation that is expected there—and expected by
legislation—and any oil sands development has to go back into a
form that is even better than it started with.
If anybody ever wants to go up to Fort McMurray and take a
look to see what it has done, then I think you'll understand that peo‐
ple are going to expect that same thing from mining programs
throughout the country. Is the government prepared to make sure
that the commitment is there?
Mr. Drew Leyburne: I could jump in here. The mining sector is
represented within the Department of Natural Resources. I focus
more on the energy side, but what I can say is that things like water
management and tailings management are a huge part of our energy
RD and D and our mining RD and D in this department, but they
also create the possibility of making things even more circular. You
can extract rare earth minerals from mining tailings. It's a viable in‐
dustry that we're starting to see crop up around Canada. Bringing
that concept to circularity is a crucial part of what we consider to be
truly sustainable development for natural resources.
Mr. Earl Dreeshen: Thank you.
It's so important. All I want is to make sure that everybody pays
attention to all sources of energy and everything that is associated
with it. That's why I get a little frustrated, as one might imagine,
when people attack one type of energy source in the country, be‐
cause there are lots of reasons why people deal with it. First of all,
it's in their backyard, and there are ways of transmitting it and ways
of transportation that are different. Those are critical aspects of this.
What I'm hopeful for is that all four of the departments we have
here today will commit to a full life-cycle analysis of all types of
technology, both the new ones coming up and the old ones that we
have, so that people are able to look at all aspects.
With that, I yield my few seconds that are left.
Thank you, Mr. Chair.
The Chair: Thank you, Mr. Dreeshen.
Last but not least, we have Ms. Taylor Roy for six minutes.
Ms. Leah Taylor Roy (Aurora—Oak Ridges—Richmond
Hill, Lib.): Thank you very much, Mr. Chair.
It's been a very interesting discussion. I actually wanted to go
back and ask a couple of questions about something that Mr. Carrie
mentioned earlier regarding electric vehicles. I was surprised by the
number of one to 10 for the public charging stations.
I was wondering whether there are any estimates from ISED or
other places in terms of what we require, whether charging stations
at home are incorporated into that number, and also whether there
is any new clean technology for providing stand-alone charging sta‐
tions. For example, in my riding we have a proposal and a solar
panel prototype for covered parking places that can charge electric
vehicles.
I'm just wondering how we're going to deal with that number, if
that's correct, if you have any other estimates, and also what other
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kinds of clean-tech solutions are being put forward to address the
need for charging stations for electric vehicles.
● (1245)
Mr. Andrew Noseworthy: I'm sorry. We don't have any infor‐
mation specifically on that in front of us.
I don't know, Drew, if you do, from your side.
Mr. Drew Leyburne: I think we can get back to the member
with the specifics about current charging infrastructure. I would
heavily suspect that the larger number, the one in 10, would include
home charging as opposed to more public-facing stations.
What I can tell you is that through the green infrastructure elec‐
tric vehicle infrastructure demonstration program that I run, we
looked at some very novel technologies, not only for charging but
also for interfacing charging with the broader grid. We'd be happy
to send you the examples of some of those projects that really are
pushing the envelope for how and where you charge vehicles, in‐
cluding things like in colder climate situations.
Ms. Leah Taylor Roy: That's great. I'd appreciate that. Thank
you, Mr. Leyburne.
I know that SDTC is the largest funder of small and mediumsized clean-tech enterprises. We've heard questions about commer‐
cialization and our success rate. I'm actually concerned about the
other side, which is that sometimes we put too much emphasis on
investing only in technologies that we know will be successful or
will reach commercialization, and we miss out on a lot of the op‐
portunities to look into ideas because we want to make sure that we
have high rates of success.
I was encouraged, Mr. Noseworthy, to hear you talk a bit about
investing in early-stage investments. I'm just wondering, how do
you balance that? I'm sure that many people look at these numbers
and ask how well we have done and how many have been commer‐
cialized, as opposed to how many risks we have taken. Really, I
feel that's part of the role of government, especially in this cleantech field.
Mr. Andrew Noseworthy: Certainly, from our side.... When we
look at a project, we obviously look to determine what material im‐
pact it will have on GHG reductions, what the potential efficacy of
the technology is, and what the commercial business plan is, mov‐
ing forward. Not all projects we see funded, either directly by us or
through SDTC, are necessarily at that point. As you are probably
aware, there's a scale called the “technology readiness level” scale,
put forward by NASA to assess technology projects. Not every‐
thing we see is laid in that scale or will achieve results in the short
term, so we have tried to create a practical balance across the tech‐
nology and innovation spectrum to ensure we're funding, at all
stages, with a lens that looks practically, at all times, at whether
there's any probability of commercialization. Obviously, we would
not want to fund projects that give false hope.
Ms. Leah Taylor Roy: No, but one can't always tell, at an early
funding stage, what is false hope and what is a viable project, so I
think taking some of those risks is important in enabling us to meet
our goals.
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Mr. Andrew Noseworthy: Generally speaking, our approach us‐
es the best information possible to determine the potential future
market and bankability of the project, as well as the efficacy of the
technology. In doing that, we use the talents of all the folks around
the virtual table with us today.
Ms. Leah Taylor Roy: That's great.
Do you—or somebody else from Industry—feel that the right
balance is being reached? Are we funding ideas that may result in
good, new clean technologies, or are we too conservative?
Ms. Kendal Hembroff: Mr. Chair, perhaps I can interject by
giving some examples of specific success stories SDTC has funded.
There is a brand new SDTC list called “Canada's sustainability
changemakers”, which was announced in May 2022. It highlights
very specific SDTC portfolio companies that have shown outstand‐
ing growth over a few years and a track record of delivering on
SDTC's mandate in terms of environmental and economic benefits.
I think that's a really good cross-section of the types of companies
SDTC has funded.
There are also rankings established internationally, which I think
provide some good examples of Canada punching above its weight
on the innovation side of things. There's a list called “Global Clean‐
tech 100”, which includes a number of Canadian companies and
shows that Canada ranks second in the world in innovation.
Our challenges are primarily in how we commercialize and even‐
tually scale up that technology. That's something we're really trying
to put a lot of focus on.
● (1250)
Ms. Leah Taylor Roy: That's great. Thank you very much.
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Mr. Chair, how many minutes do I have left?
The Chair: You have about 20 seconds.
Ms. Leah Taylor Roy: Okay, I'll use the time to thank all the
witnesses very much for coming today and sharing the work we're
doing in the government. It really is impressive how many different
funding sources we have and how much you're working together,
through that Clean Growth Hub, to advance this industry. Thank
you.
[Translation]
The Chair: Thank you, Ms. Taylor Roy.
Thank you to all the witnesses.
I know we've given you a lot of homework. We do expect you to
follow up in writing with the details and data discussed. The infor‐
mation will be very useful to us and inform our report. Once again,
thank you.
I imagine that we will see you all again, although not necessarily
in a big group like this. In some form or another, we will see you
again as we carry out our work in the months ahead.
Thank you to the committee members, as well.
I want to remind everyone that we are meeting Thursday at 6:30
in the evening. We will be discussing the supplementary estimates
for the first hour, and we will be in camera for the second hour.
Thank you everyone. See you Thursday evening.
The meeting is adjourned.
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