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The Chair (Charles Sousa (Mississauga—Lakeshore, Lib.)):
Welcome to meeting number six of the House of Commons Stand-
ing Committee on National Defence.

Pursuant to the motions adopted on September 16, 2025, and
September 23, 2025, the committee is meeting to commence its
study of the modernization of NORAD.

Today’s meeting is taking place in a hybrid format, pursuant to
the Standing Orders. Members are attending in person in the room
and remotely using the Zoom application.

Before we continue, I would ask all in-person participants to
consult the guidelines on the cards on the table and help to prevent,
in this case, audio feedback incidents and protect the health and
safety of our interpreters.

I'd also like to take a few moments to comment for the benefit of
the witnesses and the members.

Please wait until you're recognized by name before speaking. For
those participating by video conferencing, click on the microphone
icon to activate your mic and please mute your mic when you are
not speaking.

For those on Zoom, at the bottom of your screen, you can select
the appropriate channel for interpretation—floor, English or
French. For those in the room, you can use the earpiece and select
the desired channel. I would remind you that all comments should
be addressed through the chair.

For members in the room, if you wish to speak, please raise your
hand. For members on Zoom, please use the “raise hand” function.
The clerk and I will manage the speaking order as best we can. We
appreciate your patience and understanding in this regard.

I would now like to welcome our witnesses.

We have Mr. Jean-Pierre Hickey, associate professor; Mr. Robert
Huebert, professor at the Centre for Military Security and Strategic
Studies at the University of Calgary, via video conference; Dr. Jes-
sica M. Shadian, president and chief executive officer for Arctic
360; Mr. Richard Shimooka, senior fellow at Macdonald-Laurier
Institute, also by video conference; and Madeleine Redfern, chief
operating officer at CanArctic Inuit Networks Inc.

I would now like to invite Mr. Hickey to make his opening state-
ment.

You have five minutes.

Jean-Pierre Hickey (Associate Professor, As an Individual):
Thank you, Chair and committee members, for the opportunity to
speak today.

My name is Jean-Pierre Hickey. I am a professor at the Universi-
ty of Waterloo in mechanical and mechatronics engineering, spe-
cializing in hypersonic aerodynamics and propulsion. Through NA-
TO working groups, government and industry collaborations, my
research advances hypersonic technologies. It's a dual-use area that
touches civilian space and also defence applications.

Today, I want to emphasize the need for a coordinated national
effort under the NORAD modernization plan to build hypersonic
expertise and infrastructure in Canada. Doing so will strengthen our
defence capabilities, but also synergize Canadian industry.

Hypersonic weapons are no longer a theoretical threat. They are
already being used in Ukraine. Russia’s Avangard glider can reach
North America. Both China and Russia have hundreds of opera-
tional hypersonic weapons. Like traditional ballistic missiles, hy-
personic weapons can travel up to and beyond Mach 10, which is
two to three kilometres per second, but they do so while manoeu-
vring unpredictably at low altitude. They are difficult to track, diffi-
cult to intercept, and they compress decision-making time. These
systems pose a serious challenge to Arctic defence, as our current
radar and response infrastructure were not designed to detect or
counter them.

Canada’s NORAD modernization plan and the defence innova-
tion strategy acknowledges this threat, committing that Canada
“will harness innovation in hypersonic and cruise missile defence”.

At hypersonic speeds, the air molecules impacting the vehicle
cause aerospace materials to actually melt. They bring complex
control stability issues, and require completely different propulsion
systems. However, Canada does not currently have any specialized
facilities to reproduce these extreme flight conditions.
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High enthalpy tunnels are needed to recreate these flight condi-
tions to study flight dynamics, propulsion, thermal protection and
even to help identify threats, yet Canada does not have a fully func-
tional high enthalpy hypersonic facility. Without such facilities, we
cannot validate and train the next generation of hypersonic experts.
It's not about developing offensive capabilities. It's about under-
standing the threat, modelling trajectories and identifying hyperson-
ic signatures so that we can defend against it. That requires the
right infrastructure and skilled personnel.

If Canada wants “to adapt to rapid technological change faster
than its adversaries and as fast as its allies”, as stated in our vision
for defence, we must act now.

Our adversaries and allies are moving very quickly in this space.
Since 2007, China has built one new large hypersonic test facility
every year. The University Consortium on Applied Hypersonics
links over 120 U.S. institutions with advanced hypersonic capabili-
ties. Australia, Europe and others have made similar investments in
hypersonics, combining national scale facilities with university ex-
pertise and research.

In Canada, the talent base is thin. Since 2001, only four doctoral
fellowships by NSERC were given to students whose titles even
mention hypersonics. All are from Waterloo, and all did their stud-
ies in the U.S. and Australia.

Canada needs a national hypersonic strategy that fits within the
NORAD modernization plan and advances our understanding,
modelling capabilities and identification of hypersonic threats
while simultaneously growing the space launch industry that relies
on this advanced R and D. Unlike other areas of investment in re-
search, development and innovation within the NORAD plan where
Canada has a thriving ecosystem of innovation, such as quantum,
Al or advanced materials, we need a dedicated and coordinated ef-
fort to build out our expertise in hypersonics. We need to synergize
Canada's industrial base, such as Reaction Dynamics in Longueuil
or Tekna plasma systems in Sherbrooke.

In the short term, this means establishing university-based hyper-
sonic facilities that enable collaboration with DRDC, DND, NRC,
and even the CSA, while creating training programs possibly in
collaboration with our allies to develop high-quality personnel in
this field.

In the long term, Canada should develop a national hypersonic
test facility, ideally at DRDC Valcartier, where much of our histori-
cal expertise in high-speed aerodynamics already resides.

For Canada to harness innovation in hypersonics, we need to in-
vest in people, infrastructure, and coordination. This will ensure
that Canada not only keeps pace with our allies, but also helps
shape the future of hypersonic defence and civilian space research.

Thank you.
® (1535)

The Chair: Thank you very much, Mr. Hickey.

I will pass it over to Mr. Huebert, by video conference, for five
minutes.

Robert Huebert (Professor, Centre for Military Security and
Strategic Studies, University of Calgary, As an Individual):
Thank you very much.

As the chair said, my name is Rob Huebert. I'm a professor at the
University of Calgary, but I'm also the director of the Centre for
Military Security and Strategic Studies.

The focus of my five minutes is to introduce the concept of why
we are actually doing NORAD modernization and how serious it is
for Canada. We are seeing, since approximately 2002, efforts that
have redeveloped the nuclear deterrent system. We, of course, have
had the narrative that there was a peace dividend, that in fact the
use of force, more or less, had been eliminated at the end of the
Cold War. But if we look very closely at the developments particu-
larly of our enemies, Russia and China, and also in terms of our al-
ly, the United States, we will see—and it follows very closely to
some of the issues that Professor Hickey just raised—that the tech-
nologies of the delivery system of nuclear weapons have funda-
mentally changed this balance.

Canada now faces an existential threat to the possibility of be-
coming engaged in a nuclear war if, in fact, a deterrent system is
not maintained. What we have to understand is that the new geopo-
litical transformations that have been occurring since the early
2000s now mean that the nuclear deterrent system that most people
have assumed existed, the idea that we will be able to detect and
fire our missiles at them when they fire their missiles and that
knowledge, the MAD policy, mutual assured destruction, will pre-
vent us from ever engaging in the use of nuclear weapons against
each other.... I would contend that the technological and geopoliti-
cal transformations have, in fact, fundamentally changed that to the
degree that Canada now faces the reality that it must demonstrate
with its allies that it has a war-fighting capability in a nuclear envi-
ronment to actually act as a deterrent.

In other words, we have to show that we can actually fight our
enemies in such an environment to ensure that they never engage in
a fight in the first place. The challenge we are facing now is the
technological challenges are vast, but even more important, there is
the danger, whenever you are getting into such a sensitive system,
that we may find ourselves in a war-fighting environment. This
means that we not only have to worry about the deterrent forces but
we also have to worry about the ability to actually fight if we find
ourselves in it.
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One of the contexts that is often lost in all of our discussions is
that we are seeing a massive modernization of the nuclear capabili-
ties of the Americans, Russians and Chinese along with the lesser
powers. We know that China is changing from a limited deterrent
stance of 300 nuclear weapons to where the United States Depart-
ment of Defense now predicts at the end of the decade there will be
up to 5,000 weapons. We know about the Russians in terms of
some of the missile delivery systems that we have talked about al-
ready in this meeting, the hypersonics, but we also have maritime
delivery systems, such as Poseidon, that are designed to be fast,
stealth and undetectable, which again goes to the point.

The United States is about to entirely replace its deterrent force.
They are changing from a triad system into a fourth leg of introduc-
ing air-launched nuclear-capable missiles. We also have to take into
consideration not only facing our enemies, but the impact of the
Trump effect which, of course, is causing serious questions over
our aligned systems.

What are the main attributes of this to Canada? First and fore-
most, a nuclear weapon environment has fundamentally shifted,
and Canada has to appreciate that if it is to ensure the security of
Canadians, we are in fact willing to take up this necessity to
demonstrate that we can in fact engage and stop attacks on and over
Canadian soil. Russia, China and the U.S. have been rebuilding
their weapons and delivery systems, and that is the real challenge
Canada faces.

Deterrence now means that you need to show that you can fight a
nuclear war, not merely respond to one. Ultimately, NORAD must
be able to detect new delivery systems. NORAD also must show
that it can respond and respond quickly. No longer is it only re-
quired that we give warning of any incoming missiles, but we now
actually have to go out and be able to defend against the delivery
systems that will be bringing in the hypersonics, the Poseidons and
so forth. Ultimately, the system has to be as fast and of the highest
level of technology possible. Even in spite of the difficulties we are
having with our American ally, almost all of these systems are ulti-
mately tied to the Americans or American technology.

® (1540)

Ultimately, the speed of the threat is increasing so much that, in
Canada's modernization, as much as we are trying to catch up, the
question still remains whether we are doing enough to avoid what
many predict is to be the next war. Therefore, NORAD moderniza-
tion is not just simply about getting the most recent equipment to
try to show the Americans that we are a trustworthy ally; it is truly
about doing what is necessary to protect Canadians from the most
serious existential threat we have faced in a lifetime.

Thank you very much.
The Chair: Thank you, Mr. Huebert.

I will now pass it over to Dr. Shadian for five minutes.

Jessica M. Shadian (President and Chief Executive Officer,
Arctic 360, As an Individual): Thank you.

Bonjour et merci for the kind invitation to speak today. Assum-
ing it's not for my expertise on defence weaponry, I'm going to fo-
cus on two specific issues: infrastructure and Greenland.

The new government has made clear Canada that will be strong
on defence and strong on the economy. The approach then to fast-
track, nation-building infrastructure merges the two. Critical infras-
tructure tied to NORAD modernization fits squarely here. It spans
everything: digital infrastructure and data storage, ports, airports,
runways, roads, etc.

Several Arctic projects are regularly named for potential fast-
track approval, but missing from the discussion is innovation,
whether it is costs, necessity or opportunities. Innovation is core, of
course, to every dual-use asset and is literally what we mean when
we're talking about NORAD modernization.

Before specifics, I'm going to put my conclusion up front, which
is that infrastructure discussions on NORAD modernization cannot
be independent of a broader national Arctic infrastructure invest-
ment strategy designed for next generation transportation systems,
not the last, tethered to Canada's innovation, defence strategies and
updated critical minerals strategies for national security and, per the
new defence procurement office, to build Canadian-made technolo-
gies. These must then be what the new major projects office busi-
ness development teams use to build their business case from. Add
in an updated Arctic foreign policy all under, as Vincent Rigby and
others have repeated, a strategic national foreign policy umbrella.
‘We need a vision of who we are, our role as an Arctic nation in the
world and how we will get there.

In perspective, no single Arctic project stands on its own. Each
project, big or small, depends on every other. Fibre needs reliable,
affordable energy. Energy requires high-speed Internet for data col-
lection, cybersecurity, efficiency and operations, etc. Transporta-
tion, roads to ports, connects energy to grids and supply chains.

Critical infrastructure must be sensor- and Al-embedded to guard
against cyber-attacks and, in the Arctic, to measure and monitor ev-
erything from permafrost melt to subsea activity and infrastructure
interoperability. All is for naught if Canada’s Arctic sovereignty
does not include data sovereignty, in other words, future-proofing
to defend and protect Canada from our adversaries. With China, it
is not future-proofing, it is today-proofing to meet its emerging de-
fence technologies that every other adversary may soon adopt in
tow. We are stuck at saying multi-purpose. Okay, so then what?

It's also about opportunity. What should be low-hanging fruit is
Canada’s potential as a world leader in cold weather technology.
When we do build Arctic infrastructure, often we use U.S. cold-
weather IP. We are laggards, but not for a lack of Canadian exper-
tise or competence. It's the lack of a strategic national vision and
plan.
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Our NATO allies, for example, are well ahead. Finland’s VTT
Technical Research Centre has a dedicated cold-weather marine R
and D program based in the Arctic, not Helsinki. Pilot testing cov-
ers infrastructure and digital portals, sensors and systems for cold
climate operations, modelling and predicting ice behaviour for
shipping and also offshore structures in icy seas.

Canada has launched BOREALIS, which is focused on frontier
tech from Al and robotics to quantum and space. It should live up
to its name, be rooted in the Arctic and develop the cold-weather
frontier technologies needed for NORAD modernization, for Arctic
security, mining and critical infrastructure, housing and energy for
Canada and for export.

As a hub, CHARS comes to mind, driving industry, researchers
and private capital north to innovate with northerners out of the
north. This is literally how NORAD modernization then enables de-
fence research and development in the Arctic. It may also be the
ROI for Arctic nation-building projects. Data is the new gold.

My second point is that times are tough for our U.S. relationship.
Defence diversification is a laudable aim, but it's about leverage as
much as it is diversification. Canada—U.S. Arctic co-operation will
remain critical to Canadian and North American Arctic security and
defence and to support our transatlantic NATO commitments.

Canada’s North American Arctic, though, is also bookended by
Alaska and Greenland. Greenland sits at the intersection of NO-
RAD and NATO. As we consider how to best proceed with our bi-
lateral NORAD commitments, whether strengthening, maintaining
or retreating, we should also consider our North American Arctic
ally Greenland/Denmark. Sharing an Arctic maritime border is rea-
son enough for defence and security co-operation. Greenland is also
part of NATO.

On NORAD infrastructure, we should consider strategic opportu-
nities for dual-use critical infrastructure co-operation—call it hedg-
ing—including under the legally binding Arctic coast guard co-op-
eration. Again, it is vision, will and national foreign policy strategy.

® (1545)

Thank you.
The Chair: Thank you, Dr. Shadian.

I'm going to call on Mr. Shimooka, who is here via video confer-
encing.

You have five minutes.

Richard Shimooka (Senior Fellow, Macdonald-Laurier Insti-
tute, As an Individual): Thank you very much, Chair.

To start, I want to thank the committee for holding this timely
meeting to discuss this topic and for inviting me to speak. It's very
much appreciated.

NORAD modernization is clearly a critical topic of conversation,
not just in Canada's bilateral defence relationship with the United
States, but in its broader diplomatic relations as well.

Successive U.S. administrations have highlighted the growing
threat of adversary systems, particularly, but not limited to, the Peo-
ple's Republic of China and the Russian Federation. These include

a qualitative improvement in existing and new systems, such as in
low-level cruise missiles and hypersonic missiles, as well as a
quantitative increase in the number of systems. I'd point to the
March 25 statement by General Anthony Cotton, commander of
U.S. Strategic Command, to the Senate armed services committee
in the United States, which provides a detailed, unclassified survey
of the emerging threats today.

These developments are not new. China's buildup of its strategic
nuclear forces started over a decade ago, and Russian systems were
at least five years before that. The reality is that, to some degree,
both the United States and Canada were tardy in their initial re-
sponse, but have made some significant moves over the past
decades to address this challenge.

The Trump administration has made homeland defence a signa-
ture component of its defence policy for its second term and is at-
tempting to pursue an aggressive modernization agenda, officially
known as the golden dome for America, or GD4A. This involves a
large networked array of different surveillance and targeting sys-
tems, as well as new and improved capabilities intended to defeat
these threats. A key enabler will be a highly advanced, Al-driven
data processing capability that will improve the sensitivity and re-
activeness of the entire system.

It should be noted that many of the key programs that will im-
prove homeland defence, like the space-based communication lay-
er, are already facing significant delays. The administration seems
more willing to pursue technically risky, space-based in nature ca-
pabilities, due to the capability and survivability advantages offered
by them, over more traditional ground and air-based systems. The
technical feasibility of the space-based interceptor program, which
is arguably the centrepiece of the golden dome for America system,
is deeply in question and its cost is likely to be extreme. I'd point to
the work of former congressional budget analyst Todd Harrison at
the American Enterprise Institute as a leading voice in this area.

Canada, for its part, has also realized the need to address these
threats. The 2022 announcement concerning NORAD moderniza-
tion and earmarking of approximately $38 billion was a good first
step, but the process is seeing delays in program execution, in part
due to austerity measures placed on the Department of National De-
fence over the past few decades. This is in front of the backdrop of
an aging set of capabilities, a large portion of which was acquired
during the Mulroney era, over 30-plus years ago.
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Consequently, Canada's contribution to the existing NORAD ca-
pabilities is highly limited in the face of this new threat environ-
ment and the delivery of new systems will potentially take over a
decade to accomplish in full. For example, the purchase of the
F-35s for the Royal Canadian Air Force fleet, which is arguably
one of the most critical defence capabilities we provide to NORAD,
is now being questioned for the fifth time in 15 years. A full operat-
ing capability is likely to slip beyond 2032.

A deep bipartisan consensus in the United States has pushed
Canada to do more in this area. The frustration over the lack of
alacrity and actual defence deliverables is palpable. It is one of the
core impediments to the bilateral relationship today. The relatively
limited state of Canada's contribution to NORAD must be ad-
dressed.

Canada must play a stronger role in this area by becoming more
proactive in its efforts. There are areas where the U.S.'s plans for
the golden dome have obvious deficiencies and if Canada was agile
and reactive, it could complement their efforts to create a more se-
cure North America. This approach could help build a stronger
foundation for the two countries' bilateral relationship going for-
ward.

Thank you.
® (1550)
The Chair: Thank you very much.

The last five minutes go to Ms. Redfern.

Madeleine Redfern (Chief Operating Officer, CanArctic Inu-
it Networks Inc.): Thank you.

I am an Inuk woman from Iqaluit, Nunavut, in high tech and in-
novation. I'm actively involved in transformative technologies in
the areas of transportation, energy, telecommunication and digital
infrastructure. As the chief operating officer of CanArctic Inuit
Networks, I and my partners are committed to build 3,000 kilome-
tres of marine fibre optic cable into Canada's Arctic and to connect
with as many existing or proposed fibre networks. As the chief ex-
ecutive officer of SednaLink Marine Systems, we would transform
segments of SednaLink fibre optic into a SMART cable. What is
that? It's a cable with sensors in order to monitor marine climate
changes and to assist with environmental monitoring, especially
near marine-protected areas, as well as assist with collecting marine
intelligence.

I am also a special adviser to Canadian Nuclear Laboratories,
and I sit as an indigenous member at the nuclear energy leadership
table, a group of mostly CEOs and presidents of energy or power
corporations who have signed onto Canada's SMR action plan ad-
vancing the potential of micro and small modular reactors to pro-
vide a full energy solution throughout our country including in ru-
ral, remote and northern Canada.

I am also a director with the Canadian Arctic Innovation Associ-
ation, which undertook and completed a similar report done by
DND into the viability of airships for commercial and surveilling
perspectives.

The reason I am in these spaces is the necessity of our northern
communities to have basic or fundamental infrastructure related to

transportation, energy and telecommunications, including data, dig-
ital infrastructure. At the same time, we need these investments to
be dual purpose or multi-purpose insomuch as being able to assist
with local security to national security, security as it relates to reli-
able, stable, abundant and affordable energy that supports economic
development opportunities, but also powers other infrastructure,
whether it is fibre, ground stations or data centres. We need that for
all-domain awareness.

We need to be able to assist with security as it relates to reliable,
stable, abundant and affordable telecommunications—telecommu-
nications that not only allow us northerners to communicate with
individuals within our communities, our regions and the rest of
Canada and the world, but also the infrastructure that supports eco-
nomic development and our Canadian Armed Forces when they are
based in or come into our region, whether for their annual exercis-
es, to respond and support search and rescue, or to also support our
defence requirements for all-domain awareness.

In order for Canada to fulfill its sovereignty, it needs to know
who is in our northern and Arctic spaces from seabed to space. This
means being able to monitor in real time, but also to notify those
coming into Canada's domain and, if necessary, to be able to deploy
resources to defend or strike.

It also means infrastructure or assets to collect and process huge
amounts of data from seabed to space in our marine environment,
on the ground or in the air. We need fibre optic networks. We need
fibre going into and through strategic routes of Canada's northern
Arctic regions. Satellite, of course, also has a role to play, but noth-
ing beats fibre with respect to being able to move large amounts of
data, everything from regular telecommunications to photos, video
imagery and audio. We also need strategic ground stations, and at-
tached to those stations should be data centres in the Arctic, but that
requires energy. Every second counts when you are monitoring and
defending Canada's sovereignty. We need to be able to download
that data and ideally understand what it means.

We also know that the future, as others have said, is now. We al-
so need Al, sensors and robotics, from both unmanned autonomous
aircraft—drones—to unmanned underwater vehicles that monitor
or do more than protect, defend and strike in order to protect them-
selves, but also we need those critical infrastructures and assets.

Historically, Canada's investments in the north have been as
cheap as possible and more often than not, not being cheap, have
not even been meeting their objectives, because politicians and bu-
reaucrats love fulfilling political objectives focused on the look and
photo ops, rather than what's needed or necessary.

® (1555)

Thank you.



6 NDDN-06

October 7, 2025

The Chair: Thank you for your comments.
I'd like to thank the witnesses for their opening remarks.
We'll kick off our first round of questions with Mr. James Bezan.

You have six minutes.

James Bezan (Selkirk—Interlake—Eastman, CPC): Thank
you, Mr. Chair.

I want to thank all of our witnesses for their testimony today. I
think it's very important that we have these frank discussions. The
threat environment, as Dr. Huebert laid out, is escalating and evolv-
ing so rapidly that it makes it difficult for us to keep up, especially
when we're starting from behind the eight ball.

My first question is for Dr. Huebert and Mr. Shimooka.

Knowing that we have a limited amount of time to start playing
catch-up, and that we know where the threats are, what's the first
place we should be investing in to make sure we're meeting the
mandate under NORAD and under Canadian sovereignty and en-
suring that we have the defence and deterrence systems required?
List your top three or four things that we need to do right now.

Robert Huebert: The first one is to recognize that in the new
environment, we have to give decision-makers as much time as
possible to know that the missiles and torpedoes are coming toward
us. Under the traditional MAD system, or mutual assured destruc-
tion, the American president had approximately 10 to 15 minutes to
make the decision to basically launch his missiles against the Sovi-
ets and conceivably the Chinese. That has been cut down even
shorter.

We need to put our emphasis on systems that will allow the deci-
sion-makers...which means, within the context of NORAD, the
Prime Minister, of course, but the president, most importantly. That
means the sensor systems that are now being talked about in terms
of over-the-horizon radars and in terms of many of these other
types of very advanced quantum calculations...whatever you want
to call it, golden shield.... I know that some people see a political
terminology in it, but the reality is that it represents those sensors
that tell us a hypersonic is coming, tell the president he can re-
spond, and if necessary—

® (1600)

James Bezan: So you're saying, Dr. Huebert, on the concept of
the golden dome, essentially add that into the NORAD mandate.
We know that over-the-horizon radar is in the works, but the north
warning system is supposed to age out this year. We don't have any-
thing in the interim until we have over-the-horizon in place. You're
also talking ballistic missile defence, I assume, as part of that.

Richard, you had talked about the F-35 and ongoing political in-
terference five times over. How quickly do we need these F-35s and
the infrastructure to support them so that we can do our part, as
Canada, in the NORAD responsibilities we have in defending our
Arctic as well as the coasts?

Richard Shimooka: Arguably, it's one of the two most major ca-
pabilities required for our north immediately. Given, if we have
seen Chinese and Russian collocated drills just in the past six
months here, our ability to provide an effective aerial defence in the

north is a vital necessity. Given the age of the aircraft that we have
currently, crew shortages due to this aging system and morale is-
sues as well to some degree, I think it's absolutely vital that this ca-
pability needs to be replaced. I would say other areas, such as AEW
or even having an effective patrol submarine would be effective,
because that would allow us to have a greater deterrence in this
area.

Just as a very quick point, I would say that we need to be faster
at how we procure systems overall. That is the underlying issue
across the entire system. It has taken basically 15 years to make a
decision on the F-35 or on some of these other programs. It's really
what's hamstringing the forces to actually deal with these issues. I'll
leave it at that.

James Bezan: Thank you.

Professor Hickey, you talked about hypersonics and the need to
do more research here in Canada. You mentioned Valcartier as a lo-
cation. Should the DRDC also be doing research on it out at
Suffield, where we have a little bit of space? Which other universi-
ties and/or private corporations would have the capacity to develop
and test hypersonics in Canada so that we have our own sovereign
capability?

Jean-Pierre Hickey: I think the DRDC is well positioned at
both Suffield and Valcartier to develop this. They have some efforts
ongoing. We could also think of the NRC as being another potential
site to be able to develop these capabilities. We don't have, to my
knowledge, any hypersonics or anything coming close to hyperson-
ics at the university level. There could be a couple of sites in
Canada that would enable such capabilities, at least university
scale, as we see in the U.S. or even in Europe.

James Bezan: Thank you.

Madam Redfern, I appreciate your comments. We need to start
thinking about infrastructure beyond ports and runways. As much
as those are important, we have to think about energy, and I'm glad
to hear you talk about SMRs as a way to provide energy for our
communities in the north but also for our defence infrastructure.

You talked about fibre. With the grey zone tactics we're witness-
ing in Europe as well as in Canada, we're seeing undersea fibre ca-
bles severed accidentally on purpose or by others with the capabili-
ty to go down and cut cables, as we're seeing often in the Atlantic
Ocean.

You talked about sensors in the ocean to monitor that traffic.
What's the redundancy we need, first, to ensure that we get fibre up
there, and what other options do we have if they go down?

Madeleine Redfern: There are a couple of things.
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One is there are already a number of existing fibre optic net-
works in the Northwest Territories, all the way up to Inuvik. You
also now have fibre optic networks in and around Hudson Bay, with
Nunavik. There are also other proposed fibre systems, but they are
integrated with satellite. We definitely recognize the need and ne-
cessity for that.

With respect to the risks of cutting the fibre optic systems, that's
why I'm very keen about, interested in and aware of Cellula
Robotics and their underwater unmanned vehicles that can monitor
that space. There are developments for batteries that allow up to 40
months of monitoring. Also, they can be weaponized. If there are
incursions into our marine environment that have been identified as
posing a risk to critical infrastructure, they not only can warn but
also be deployed to strike.

® (1605)
The Chair: Thank you.

I'll pass it over to Mr. Watchorn.

You have six minutes.

[Translation]

Tim Watchorn (Les Pays-d'en-Haut, Lib.): [ want to thank the
witnesses for joining us today. It's very important.

I'm hearing you talk about hypersonic missiles. As you know, the
Government of Canada has made a major investment in defence.

Professor Huebert, Mr. Shimooka or Mr. Hickey, what are your
thoughts on an investment in hypersonic missiles? Where could
sites be located? What delivery systems should be involved? Where
should we position them in Canada to ensure their effectiveness
within NORAD?

[English]

Robert Huebert: One of the challenges we face right now, of
course, is that we are so far behind in trying to understand the lethal
nature of what the Russians and Chinese have been creating. We're
still trying to go through the various infrastructure examinations of
where they have to go.

We know that the high north has to be the location of some of the
hypersonics in order to be able to respond, but it also runs into and
goes back to the previous question about what systems. We also
have to be talking about where we are going to be placing an air
interceptor such as the F-35. I agree with Richard when he says it's
the only real plane we should be looking at.

We also have to talk about having infrastructure that then can be
looking eastward and where we can put the fuelling resupply equip-
ment for these aircraft, because they have to be in the air.

We also need a higher capability to have our submarine assets
going into what's called the GIUK gap, which is the Greenland-Ice-
land-U.K. gap, where we think the Russians will be coming in with
this latest generation of hypersonics that are coming.

As well, we have to have the ability to be watching the Bering
Strait. I don't have to remind this committee that the Chinese had
four research vessels sailing up the Bering Strait obviously doing

examinations for future submarine transportation routes, so we
have to be watching that in that context.

I say those choke points are the most important to be covering.

Richard Shimooka: I think there are a couple of ways to answer
this, and perhaps Dr. Hickey can elaborate or has a different view.

In my view, the challenges of hypersonics, given the threat actors
that we face such as the Russian Federation and China, mean that it
will be very difficult for us to do this alone. If we look at how the
U.S. government is starting to develop its golden dome system,
they are looking at multiple layers of sensors and capabilities at dif-
ferent orbital heights. A large portion of this is space-based, but
there's not just that; there are also ground-based and sea-based sys-
tems.

The core part of that system is the development of new Al pro-
grams, which are basically taking synergistically all of this data and
sifting through, developing a much more in-depth situational
awareness that can allow us to deal with some of the inherent chal-
lenges, which Dr. Hickey outlined with the hypersonic systems, that
make them much more difficult to detect than traditional ICBMs or
other systems. They bring all that data in to provide a better ability
to detect and target these systems with potentially new space-based,
ground-based or air-based interceptors. To some degree in a NO-
RAD context and in light of the negotiations that are potentially oc-
curring right now in Washington, our response to this area would
have to work with the United States given just the amount of assets
they are willing to put into this problem set and maybe complement
it or work through that system in order to provide a much more ef-
fective defence in this area.

® (1610)
[Translation]

Tim Watchorn: Thank you.

Mr. Hickey, I have a question about engineering. I have a back-
ground in engineering. I'm curious about the technical options
available. You said that there isn't much expertise in hypersonic
technology at the moment.

What would you say if a group of academics set up shop in Val-
cartier to promote this technology? How long would it take to be
able to manufacture these weapons at home?

Jean-Pierre Hickey: Thank you for your question.

On the one hand, programs in Australia and Europe have been in
the works for decades. They have a clear head start on our pro-
grams in Canada. Given the threat posed right now, we need to
move full steam ahead to catch up with our peers.

On the other hand, I believe that it will take time to train students
and establish a research base in universities. At a number of Cana-
dian universities, a few people are conducting research in hyperson-
ics, but it's really quite limited.
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If we want to develop this technology, we'll need to expand the
research base, develop our capabilities and work with Defence Re-
search and Development Canada, or DRDC, and other stakeholders
in Canada to promote it. We need to invest in infrastructure that
will support this research development.

We also need to understand the capabilities of our adversaries
and how they develop these capabilities. We currently have no
means of testing and advancing our understanding in these areas.

Tim Watchorn: Thank you.

Mr. Huebert, I have one last question. In hopefully the near fu-
ture, Canada will be purchasing 12 submarines. You're saying today
that these submarines must be fitted with hypersonic systems to
counter the current threats. Is that right?

Furthermore, what strategic options do these submarines provide
for NORAD's defence strategy?

[English]
Robert Huebert: If I could jump in on this, remember that we
are not talking about the need to put hypersonics on submarines.

This is something that the Russians are, in fact, doing and the Chi-
nese are doing because they are thinking in an offensive context.

What Canada needs to be doing is developing and getting these
submarines as quickly as possible to eliminate those submarines
coming close to our waters. It's not a question of us having hyper-
sonics. You're not going to use a hypersonic to sink a submarine.
However, you will use a submarine to sink those submarines before
they are able to launch those hypersonics. That is why it's so critical
that we get the submarines as quickly as possible.

The Chair: Thank you very much.

Mr. Savard-Tremblay, you have six minutes.

[Translation]

Simon-Pierre Savard-Tremblay (Saint-Hyacinthe—Bagot—
Acton, BQ): Thank you, Mr. Chair.

I want to thank all the witnesses for their remarks. I must say that
they provided valuable insight into a key issue that continues to
make headlines.

Let's talk about hypersonic technology, Mr. Hickey. First, where
does Canada rank in the development of hypersonic technologies
compared to its peers?

Jean-Pierre Hickey: Canada lags far behind its peers.

For example, in the 1960s and 1970s, Australia developed facili-
ties for conducting hypersonic testing. Europe did this in the 1990s,
while the United States did this in the 1950s. Canada is several
decades behind.

As far as I know, Canada currently has no facilities for conduct-
ing tests in high-enthalpy hypersonics. This means that we lack the
resources to make progress in research or to truly test its effects. As
I said in my remarks, very little hypersonics research is being car-
ried out at Canadian universities. This is an issue in itself.

Canada isn't represented at the hypersonics conferences currently
taking place. I'm the only Canadian representative on the NATO

committee. There isn't any representation commensurate with our
international presence in other areas.

Simon-Pierre Savard-Tremblay: However, the expertise and
infrastructure are still there.

In geographical terms, where can we find all this in Canada?

Jean-Pierre Hickey: The Defence Research and Development
Canada, or DRDC, research centre in Valcartier has always played
a major role in developing the hypersonics fields. It has been carry-
ing out a number of research projects in these fields for a long time.
As far as I know, the expertise is really based at DRDC in Valcarti-
er. The DRDC research centre in Suffield has also always had a
great deal of expertise in these fields. However, when it comes to
hypersonics, the expertise is really in Valcartier.

® (1615)
Simon-Pierre Savard-Tremblay: So it's in Quebec.

Jean-Pierre Hickey: In Quebec, the National Research Council
Canada also has useful facilities for the hypersonics field and may
have some skills. However, in my opinion, most of the expertise is
really in Valcartier.

Simon-Pierre Savard-Tremblay: I understand that we have
Valcartier, but that it isn't as well developed as it should be.

What could we do? How much should we invest and for how
long? If we have the infrastructure and expertise, what are we wait-
ing for to hit the jackpot?

Jean-Pierre Hickey: Let's take the example of testing a super-
sonic combustion ramjet, which is a hypersonic propulsion system.
Right now, no Canadian company has the means to develop a tech-
nology and bring it to market. We really need to look in other
places.

I contacted some of my colleagues who manage hypersonics fa-
cilities at the German Aerospace Center in Germany. They're a year
and a half behind schedule. This means that, even if a company
wanted to run tests right now, it would have to wait a year and a
half before it could use these facilities. In short, the lack of infras-
tructure is putting companies that would like to grow here, in Que-
bec and Canada, at a disadvantage.

There's also the issue of highly qualified personnel. We don't
have any training programs. If we can't train highly qualified per-
sonnel, people in these industries will have less interest in pursuing
development in the hypersonics field.

Simon-Pierre Savard-Tremblay: You briefly gave Germany as
an example, so I'll frame my question around that.

Are there any examples of hypersonic research programs abroad
that could serve as inspiration?
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Jean-Pierre Hickey: Let's take Australia as an example. In the
2000s, Australia developed the HyShot program. The Australians
invested $1.1 million and saw a return on their investment and ab-
solutely magnificent results in hypersonic research. This led to an-
other investment. It resulted in the HIFiRE program, a collabora-
tion between the Defence Technology Group in Australia and the
Air Force Research Laboratory in the United States. Australia is a
perfect example for us. With a limited budget, the Australians man-
aged to develop hypersonic propulsion technology and attract
American interest.

Australia is one example. Germany is another. Germany really
has infrastructure on a national scale in both research facilities and
universities. For example, there are hypersonics facilities in
Stuttgart, Ahrens, Munich and Brunswick.

We could draw inspiration from these examples.

Simon-Pierre Savard-Tremblay: I see all this and think that our
allies have this technology and that the west is already quite well
equipped in terms of hypersonic wind tunnels. Why would Canada
need its own?

Jean-Pierre Hickey: In my opinion, the main issue is that, with-
out the infrastructure to develop a skilled workforce, our level of
expertise in hypersonics won't improve. On the one hand, we have
the workforce capacity issue, but on the other hand, we have the
fact that, in order to develop hypersonic propulsion or hypersonic
threat detection, we must have the means to conduct tests.

Moreover, a lack of this infrastructure in Canada will adversely
affect industries seeking to make progress in these fields and our
ability to understand threats posed in other places.

Simon-Pierre Savard-Tremblay: To what extent—
[English]
The Chair: That's the end. You're done.

Mr. Shimooka, you have your hand up.

Richard Shimooka: Yes. I would just like to add that I think the
unique nature of the Canada-U.S. relationship in regard to the de-
fence co-operation sharing agreements and the subsequent agree-
ments through NORAD as well, allows a pretty large opportunity
for Canadian industries, if they are developed and cultivated in the
way that Dr. Hickey suggested, to enable industrial opportunities
that are far in excess of those of other countries. The U.S. industries
are able to support and utilize their relationship with Canada in or-
der to give a much greater market access than any other country
would be able to.

To add to that point, if it is effectively cultivated, there are signif-
icant opportunities in this area as there are in others.
® (1620)

The Chair: Thank you.

That was beyond the six minutes, Monsieur Savard-Tremblay.

Cheryl Gallant, we're in the second round, and you have five
minutes.

Cheryl Gallant (Algonquin—Renfrew—Pembroke, CPC):
Thank you.

The defence minister promised a decision on the F-35s by the
end of the summer, but the procurement minister seems to be drag-
ging the decision out.

Mr. Shimooka, what are the additional risks posed to Canada
over this indecision?

Richard Shimooka: They're significant.

If you are looking at the age of the CF-18 fighters, they are at the
end of their lives. Even with the current HEP, phase two, to upgrade
for their avionics, they are at the very cusp of their operational rele-
vance. Going forward, if we think about our ability to mobilize in a
potential war-fighting scenario or to deal with even a very low level
of threat, our CF-18s are not really commensurate to the challenge
that we face, not just domestically. You could think about what's
going on in eastern Europe with continual incursions by the Rus-
sian Federation over our NATO allies, and you could look at what's
going on in the western Pacific. This aircraft needs to be replaced
now and—

Cheryl Gallant: I'm sorry. What do you think is behind the inde-
cision or the refusal to announce what the decision is?

Richard Shimooka: I can think of several.

I think there's a reticence, given the comments of the current ad-
ministration, specifically the president, on what he has said, which
has certainly put a pause. It makes it potentially look politically un-
palatable from his view. I also think there is potentially some effort
to make it a bargaining chip on a broader discussion on trade nego-
tiations, that this is something Canada could force on.

However, I would say this. For at least the last three years, Cana-
dian officials have gone to the United States and said that they are
committed to NORAD defence, and the F-35 program is part of
that. They've basically been a partner for over 25 years, in some
form or another.

Utilizing this as a bargaining chip, when you've already promised
and used this as an example that you are seriously committed to the
sovereign defence of North America, and then turning around and
saying that you're not too sure about it because of some of the com-
ments.... This goes beyond just this administration. It goes to previ-
ous administrations, but it's also a wide variety of bipartisan leaders
within the United States, including strong Democrats who are rais-
ing these very concerns that Canada needs to do more.

To go back on this sort of decision, honestly, it's really problem-
atic. It defies some logic, given the deep need for capability mod-
ernization in this area.

Cheryl Gallant: Rob.
Robert Huebert: To answer your first question, there is a direct

threat right now coming from the Russians and increasingly one
from the Chinese, so we have to have a modern capability.
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Remember, when we see that each of our Nordic neighbours has
actually purchased or is in the processing of purchasing the F-35, it
takes time. Even when you get them delivered, you have to learn
how to use them. You have to learn how to integrate them. You
have to have the pilots. Even if the Americans turned around and
said, “Hey, we have 88 of them built for you right now; make your
decision and here you go,” we are still talking about a lag.

There is an operational lag, and that's a threat. There is also a
threat, building on what Richard said, when we see every single
one of our Nordic allies saying, “Yes, we need the F-35 because it's
the integrated system that is so important.” It sends a message to
the Russians. When they sit there and see us without it—and this
goes to the second part of your question—they then see us as a
weak link.

It also gets into the issue of why we keep making ourselves the
weak link. It's because we are so complacent as a nation. I mean,
the helicopter replacement for the navy stands out as one of the
worst sights for how not to do it. We don't seem to take this serious-

ly.

Once again, I go to my main point in my opening comments. We
are facing the very real possibility of a coming war. This is some-
thing where Canadians have said that no, it's not possible, or that if
it does come, the Americans will take care of it and therefore we
don't have to do any of this heavy lifting or thinking or anything
like that.

That is at the heart of why we had the helicopters, why the sub-
marines have been so difficult and also why we haven't built an ice-
breaker: We said in 1985 that we were going to do it and now we're
building four in four different shipyards, which means that it is
about the most inefficient way that you can do it. The Coast Guard
needs it, no question about it, but the question arises: Why does it
take us so long? We simply don't think the threat is real, and I think
that is going to be a disaster for Canada.

® (1625)

Cheryl Gallant: How are Canada's, and, by extension, NO-
RAD's, capability and readiness when detecting and destroying a
hostile unmanned aircraft if it ever intrudes into North American
airspace? How are our capability and readiness for that?

Robert Huebert: The one example we have is the responsibility
that we had in terms of the Chinese UAVs, the balloons or whatever
ultimately they were sending through. Again, we are reliant in
terms of what the government published in terms of its ability to re-
spond. It's for obvious security reasons that academics are not go-
ing to know the true ability of the speed by which that was taken,
but I do know from conversations I've had with serving members
that they were fairly satisfied with how quickly they were able to
respond.

The problem we face is that we don't know how badly we re-
sponded to ones that we might have missed. There have been alle-
gations that this is not the first time the Chinese did this. Now, it's
not so much the point of the balloons, but if that is in fact true, that
points to our inability to have actually responded. That's very hard
for us to be able make an assertation on.

Cheryl Gallant: Okay.

The Chair: The time is up.

I know that we have a few hands up there, but we're now at six
minutes, which is about a minute over.

I will now pass it over to Chris Malette.

Maybe some of those who had their hands up can respond to
your questions.

Chris Malette (Bay of Quinte, Lib.): Thank you, Mr. Chair.

My questions are going to drill down a little more on the nuts
and bolts.

This is for Dr. Shadian and perhaps some of our other panellists.

Canadian Forces Station Alert in Nunavut is the most northern
permanently inhabited location in the world. As many here know,
it's a unit of 8 Wing CFB Trenton, which is headquartered in my
riding of Bay of Quinte.

As NORAD can send planes to this location, which is of course
challenging geographically and environmentally, how can modern-
izing NORAD improve connectivity and efficiency of resources for
this Alert station? Are we looking at a need for more stations such
as Alert, or is the whole notion of Alert outdated in today's threat
world?

Jessica M. Shadian: In my mind, we're missing the underbelly.
We're missing the foundation. We're missing all of the critical in-
frastructure to do really anything big or more in the north.

Even if we try to put up a few more people and bases, what's the
energy for that? What are the telecommunications for that? What's
the water situation? We are not prepared with just the basic funda-
mentals in the north to actually have an economy, much less de-
fence, right?

That's why I was saying that in a sense here, it's not because we
need to make all of these new strategies. It's because we don't have
time to get it right. We also need to be thinking cognizantly about
the reality and what all of these things we talk about mean. What
does it mean to put up another base? Okay, let's think that through.

We are also in a time of austerity. I just think that we need to
think with much more coordination and be purposeful. As much as
we need all of the hypersonics and all of this kind of stuff, we can't
still neglect as the side piece or the leftover $15 the fundamental
critical infrastructure we need, because then we are still going to
lose our sovereignty. It's going to be undermined, but in various
other nefarious ways.

Chris Malette: I'll ask the same question of Ms. Redfern, whose
expertise in that region is most welcome.
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Madeleine Redfern: Without a doubt, we need to see more in-
vestments, and not only in Alert, with respect to, almost certainly,
MMR technology. You need an energy source. You definitely want
a ground station there. You ideally want it connected potentially to,
in the future, fibre optic, but it's really high up, so I appreciate that
satellite is much more preferable there. We see the strategic impor-
tance of Pituffik, historically known as Thule.

® (1630)
Chris Malette: I have one more question further to that.

With regard to our supply chain issues, you mentioned.... I was
going to bring up Pituffik, formerly Thule, and YTR in Trenton to
Alert. Inuvik, does that play into further developing that network in
the north?

I'm trying to get a handle on how we can have.... As you said,
we're familiar with the length from Trenton. I'm very aware of that.
As you said, it's ungainly; it's untimely. Where do you see Inuvik in
all of this?

Madeleine Redfern: Inuvik, without a doubt, is a strategic hub.
It already has fibre optic cable. It already has a road network there.
What I would say is that it needs an energy solution, and the $100-
million wind turbine did not address that problem. You also need
redundancy. It does have a couple of ground or earth stations there.
It has some of the essential existing elements, but it actually needs
more.

The Chair: Thank you very much.

Mr. Savard-Tremblay, you have two and a half minutes.
[Translation]

Simon-Pierre Savard-Tremblay: Thank you, Mr. Chair.

Mr. Hickey, let's continue the discussion on hypersonics capabili-
ties.

You touched on the topic. However, how much of the current sit-
uation is a direct result of the delay in universities?

Jean-Pierre Hickey: It's actually difficult to determine whether
the delay stems from the universities or whether the lack of invest-
ment has prevented universities from conducting research. I don't
know what causes what.

In any case, this hypersonic infrastructure is quite expensive.
This major infrastructure requires highly qualified personnel. With
this infrastructure, we can develop these capabilities and skills and
train highly qualified personnel to help us identify and address hy-
personic threats.

Simon-Pierre Savard-Tremblay: I understand that it's a bit like
the chicken and the egg. Is the lack of political interest in this area
affecting universities, or are universities contributing to the issue by
failing to train the next generation in this field? It's a vicious circle.

You spoke about the Defence Research and Development
Canada, or DRDC, Valcartier research centre. However, I believe
that there are other centres in Longueuil and Sherbrooke, for exam-
ple. You can list other examples of centres. I don't mind.

Clearly, some centres are already working in this field. What
more could we do?

Jean-Pierre Hickey: When we talk about hypersonics, we're al-
so talking about the ability to bring rockets back to Earth. All as-
pects of developing rockets' abilities to deliver cargo into orbit are
related to hypersonics. The development of these capabilities will
also benefit companies such as Reaction Dynamics and NorthSpace
in Toronto, and other companies. The investment isn't just for the
military. It also benefits civilian companies. Tekna is another exam-
ple of a company developing the ability to increase the temperature
and enthalpy for hypersonic flows.

These companies could benefit directly from an investment in
Canada.

[English]

The Chair: Your time is up, but we can ask.

Mr. Huebert, do you want to respond?

Robert Huebert: Yes. Very quickly, one important thing to un-
derstand here is that the open literature starts talking about the Rus-
sian hypersonics as early as 2002. You can go to Janes. You can go
any of these aspects. It was fairly obvious to everybody that they
were looking for a system to defeat the American anti-missile sys-
tems, such as the Patriot. We therefore knew, in terms of the com-
munity of scholars who looked at this issue, that the Russians were
looking for a system to have a missile delivery that, in fact, would
beat what the Americans had.

One problem we face in Canada—and it very much follows on a
point made in terms of the lack of hypersonic research—is that very
few Canadian universities, or even the Canada research chairs, at
that point in time addressed issues of security. You can find, to my
knowledge, out of all the CRCs out there, there are probably only
about two or three who are hard-core security. We used to have a
community of scholars with what was called a security and defence
forum under DND. That was changed to the MINDS program, but
the MINDS program wasn't in existence during the period when
this threat developed.

Again, with the theme that's developing here, Canada basically
said, “The Cold War is over. The Americans are here. Even though
we see the evidence, we're not going to worry about it.” That's why
we are where we are today.

® (1635)

The Chair: Thank you, Mr. Huebert.

I'm sensitive about the time. I want to give Mr. Kibble his five
minutes, and then I know there are a few people who are anxious to
respond. It's over to you for five minutes.

Jeff Kibble (Cowichan—Malahat—Langford, CPC): Thank
you, Mr. Chair.
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Thank you to the panel for joining us and helping us all learn
about these important systems. I appreciate your opening state-
ments.

Ms. Redfern, I'll start with you, to follow on with the fibre op-
tic—and I liked your comment “all domain awareness”—for gath-
ering intelligence in terms of surface and subsurface. Is that on par
with or better than current traditional array systems?

Madeleine Redfern: I would say that, from what I know, we're
relatively good with knowing what's happening on the surface of
the water and in space, especially with respect to our satellites.
Where we seriously lack all domain awareness is in the marine. We
do not have good, even baseline, data, let alone real-time data.

Jeff Kibble: Thank you.

You mentioned the systems can be configured for strike capabili-
ty. Could you explain that, briefly?

Madeleine Redfern: What we're seeing in Ukraine is that a lot
of the small...either drones or even the ones that are for and in the
marine environment are starting to be weaponized. They're being
very successful and are even taking out the Russian ships from the
Black Sea. They're very agile in also dealing with tanks and person-
nel on the ground.

Jeff Kibble: You're referring to underwater fibre optic arrays.

Madeleine Redfern: Oh, I apologize. They're integrated tech-
nologies, so you would want, actually, what Cellula Robotics is
working on, which is the ability to have unmanned systems connect
into the fibre optic networks for energy and to relay the data.

Jeff Kibble: That would be controlling strike capability.

Madeleine Redfern: Yes.

Jeff Kibble: Thank you.

Who presently monitors these systems that are in the Arctic that
you described?

Madeleine Redfern: A lot of the systems actually don't exist,
except for satellite, ground stations and whoever's personnel is on
the ground, which include our Arctic rangers.

Jeff Kibble: I understood that there was already fibre optic cable
under the ocean right now.

Madeleine Redfern: No.

No.

Jeff Kibble: Okay, so nothing has been deployed since 2022 in
that area.

I'm going to switch to Dr. Huebert.

You said that the North Warning System is 30 years old. When is
it going to be obsolete, or are we effectively already there?

Robert Huebert: There's no question we're already there in
terms of what we are seeing within the capability.

There's another point, and this is critical for you as elected lead-
ers too. We've been talking about the technology and the infrastruc-
ture, but recognize that, when we talk about all domain awareness,
we're talking about getting the information to decision-makers. The
Prime Minister now has to make decisions in a speed frame that

hasn't existed before. If we are going to any form of interception of]
let's say, the submarines carrying the hypersonics or the bombers
carrying in any of these weapons systems, the Prime Minister has to
be able to respond within about a five- to 10-minute bracket.

There's a question I have to ask you, as decision-makers, because
we don't have good studies on this. Have we adapted our political
system that you exist within such that the Prime Minister is aware
of the decisions that he or she will have to make, and do they have
the capability to respond? You can have the best of all domain
awareness in terms of whatever NORAD modernization looks like,
but can the Prime Minister act upon it, and will there be the capa-
bility for his substitutes in that context?

Jeff Kibble: Thank you.

1 just want to confirm that these hypersonic weapons that we
can't defend against are nuclear capable.

Robert Huebert: All of them are nuclear capable. This is what
the Russians were doing.

® (1640)

Jeff Kibble: We're seeing drones being used a lot. Would this
new upgraded NORAD system we're looking at be capable of de-
fending against the very different threat that modern drones
present?

Robert Huebert: The big thing for drones is that there has to be
a carrier that gets you within that location. What we're seeing in
Ukraine are, of course, closer locations. Now there are some drones
that are capable of extreme distances, but the reality is that the type
of swarming we see occurring in Ukraine is not what we're really
talking about.

Your question raises a critical point, which is that even if we get
this infrastructure in place, we also have to add the thing that we're
not thinking about, which is defending that infrastructure. As
Madeleine knows—and she is one of the best people speaking on
this—once we get the fibre optics in, we do have to defend that
against the Chinese capability. Some of those icebreakers that came
north already have it. You have to be able to defend it, so there is an
added dimension for what we have to do. We haven't got to that
stage yet in terms of NORAD modernization.

Jeff Kibble: Thank you.

Quickly, if I may, just looking at the timelines between an F-35
acquisition and F-35 infrastructure construction, we've seen that it
takes a lot of infrastructure to support that. I'm wondering about the
gap between those two if we decided to go ahead right now today.
Do you have any thoughts on that?

Richard Shimooka: I can answer that very quickly, Chair.

The current plan basically will have a temporary facility and
structure that's built, I think, around 2030 or so, with the final in-
frastructure being built presumably by 2032. The dates are around
there. The biggest issue there is pilots and maintainers and gaining
the capacity, which is why this potential delay could seriously harm
that delivery schedule.
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If I can go back to your last question about the threat to the north
and the capabilities of the North Warning System, the one aspect
that hasn't been highlighted is the development of a large family of
long-range, low-level cruise missiles, which was a significant prob-
lem set. Not just for the last five or 10 years but for over two
decades, this was seen as a serious potential threat to the NORAD
North Warning System.

In the intervening time, almost every single Russian major sur-
face combatant and submarine now carries weapons like the Kalibr
missile, which have been early tested and utilized widely in the war
on Ukraine, so we know they're highly accurate and highly able to
undertake these missions. Arguably, they may actually pose the
largest threat to our ability to defend the north in such an attack, be-
yond hypersonics, given the prevalence of those systems and their
accuracy.

Jeff Kibble: Thank you very much.

Thank you, Mr. Chair. I appreciate it.

The Chair: It's over to you, Ms. Lapointe. You have five min-
utes.

Viviane Lapointe (Sudbury, Lib.): Thank you, Chair.

Dr. Shadian, from your perspective, what is most concerning
about relying on foreign or privately owned satellite networks for
critical northern communications? What tends to be overlooked
about those risks?

Jessica M. Shadian: We're not in control of them. They could be
turned on. They could be turned off. We don't have sovereignty
over our own basic telecommunications in the north. That is essen-
tially what we're saying. I don't know. Are we overlooking this? I
think we're just not paying attention.

Viviane Lapointe: What guardrails would you suggest be put in
place to protect sovereignty and community trust?

Jessica M. Shadian: This goes back to a larger question. It goes
back to the fact that we need to be, again, controlling our own data.
I don't know how it would work in a NORAD situation, but we're
collecting a lot of data. Even if we are going to have a collabora-
tion, collaboration is a co-operation. Codependency is never great,
and an uneven relationship is never great either, so how do we
set...? This is where I'm not in the weeds of these sorts of defence
situations, but how do we then also have sovereignty over our data
and be collaborating and sharing that data?

I think this also goes back to just a general sense in Canada. I
want to go back to Rob's statement, when he said that this is very
urgent and that we need to be serious. Really bad things could hap-
pen, and there could be a world war. It kind of goes a little bit to the
hypersonics discussion. I think that feeds a bit into the fact that we
just haven't been paying attention to the north, and we have kind of
cast it aside. In my world and Rob's world, when it comes to Arctic
research, really, all the Arctic research is focused on studying cli-
mate change. That's it.

Okay, so now what? What are we going to do about it? This is
where this whole kind of Al, the technology and the innovation....
We're just not thinking that way about our north at all, much less a
defence kind of construct. We cannot afford to just rely on others to
defend our north.

® (1645)

Viviane Lapointe: Thank you, Doctor.

Robert Huebert, leading off on the witness testimony that we just
heard, you've argued that the real Arctic challenge is security, not
sovereignty.

From that lens, which parts of Canada's NORAD modernization
delivers the clearest near-term deterrent effect? Where should NO-
RAD modernization focus in terms of threats derived from Russia?

Robert Huebert: There are two responses. The first one is the
political response. We need to show that we are serious.

The biggest challenge that we face from the sovereignty perspec-
tive is the moment the Americans.... Trump, of course, is Trump,
but even previous American presidents, as Richard has alluded to,
have not trusted what we are doing. We are seen as a laggard. It's
called a defence against help, in academic terms.

We have to be showing that we are serious moving ahead. It's al-
most like, do anything, but just make the decision. That's the first
thing, so that we are allaying any American concerns that they
have.

We then have to get the systems that we say we're going to get.
In some ways, “Strong, Secure, Engaged”, back in 2017, had a lot
of very promising elements, but we didn't act upon them. We also
didn't act upon subsequent announcements of modernization.

Remember, the Russian war against Ukraine started in 2014 and
we pretended that all it was was an illegal occupation. Territory was
seized, and Ukrainians died defending it. That's a war, yet we said
that it was not a problem. We have to prove that we are past that.

The second thing is that we have to get the F-35s up. We need to
get the listening.

Those are the two critical points at this time, I'd say, but a third
point is that we have to get the political elites taking this seriously.

We need Carney walking around with an equivalent of the Amer-
ican black bag. All American presidents always have the nuclear
codes with them. We need to have Carney, or any successive Prime
Minister, in the mindset that they have to be able to make this deci-
sion and understand it, so that when something happens, they're
ready to act, so that the Americans are then able to actually re-
spond. That's the only way you're going to convince the Russians
that we can't be surprised.
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Viviane Lapointe: In your opinion, do you consider the classifi-
cation, the export control rules and organizational seams between
Canada and the U.S. departments to be an obstacle to faster NO-
RAD early warning and tracking? Should anything be done to ad-
dress those governance issues within NORAD?

Robert Huebert: There are two answers to your question.

The first one, of course, is whether the technical elements of
these agreements are hindering us. That's a little bit beyond what I
study. I can't get into the actual details of what's happening.

The critical point is that we've shown time and time again that
when there is political will, when we basically say that we need to
get this acted upon as quickly as possible and it's at the prime min-
isterial levels—i.e., it's the attention of the Prime Minister and he
says we'll overcome that—I've noted that we've been able to over-
come all these issues.

The best example is when we considered buying nuclear sub-
marines. Of course, we were running into all sorts of issues back in
1985 to 1987. Ultimately, when the Prime Minister of the time said
that we needed to do it, we were able to get through because of the
direct participation.

It gets into that political question, and that's part of the problem.
We see this. It goes back to Richard's point that this is a bipartisan
problem. If you don't have the buy-in of the Prime Minister basical-
ly saying to the bureaucracy that he doesn't care about these agree-
ments, that we need this piece of kit and we are going to go ahead
and get it from the Americans, as soon as you see that happen, we
do know that it can occur.

The Chair: Thank you, Mr. Huebert.

Mr. Shimooka, I know your hand is up. I'm sensitive to the time
and I want to give Mr. Scott Anderson the opportunity to do his
round. We're going to be starting round three. Maybe you can inter-
ject at that point.

Mr. Anderson, you have five minutes.

Scott Anderson (Vernon—Lake Country—Monashee, CPC):
Thank you very much.

This question, first of all, is for Robert Huebert.

We saw from Ukraine the lessons we've taken away from them.
The two main lessons that I've seen are drone and anti-drone activi-
ty and the weight. We didn't think before that symmetrical warfare
would involve the need for weight, I think.

With regard to drone technology, we've seen the effectiveness of
both drones and anti-drone technology. How much weight do you
think we should be putting behind drone development in Canada,
given the vast expanses of the Arctic in both defence and surveil-
lance?

® (1650)
Robert Huebert: There's no question we have to be paying at-
tention.

I sat on the air force board back in the 1990s, and they were des-
perately trying to get funding to support that type of research. It
was a question of what type of drones we had. Again, because of

political decisions not to take it seriously—once again, this is bipar-
tisan, I saw it occur over both—it did not go forward.

The more critical point to your question is how we pay attention
to the adaptivity of new forms of warfare. In other words, drones
right now are a critical element in the context of Ukraine for a
whole host of good reasons. The question we need to be asking is
how we think about these new adaptations. It's not simply saying
we get fixated on hypersonics, fixated on drones, but we really
have to get back into the mindset of what war is and how we adapt
to the war. What are the technologies China is now developing that
go beyond?

Scott Anderson: With regard to that, you've written about our
lack of undersea capability when it comes to drone technology. Do
you want to expand on that just a bit?

Robert Huebert: Absolutely.

Part of the problem, of course, is that we haven't taken seriously
the fact that, as Madeleine has brought forward, there are going to
be all sorts of targets of necessity, if, in fact, we go get the infras-
tructure we need to support the NORAD modernization. The under-
sea cables she talks about are absolutely essential, but if you look at
our capability of defending against the type of threat that, say, the
Danes, Finns and the Swedes have to defend from in the Baltic Sea,
we don't have that capability. We haven't had a capability of pro-
tecting our own cables, let alone in terms of cables of any allies in
this context.

It's tied into that capability of having submarines. That's where
you're going to be able to have it. We know we've had the chal-
lenges with the Victoria class. I do believe those were good boats,
but we simply let them sit in the water for too long, and in terms of
the prepurchase, you need to be getting that technology now.

Scott Anderson: Thank you.
This question is for Richard Shimooka.

I remember back in the nineties when I was in grad school the
helicopter debate we had, and that was quite something. The prob-
lem there was procurement is very politically driven. Is that still the
case now?

Richard Shimooka: It depends on which program.

Certainly, if we think about the F-35, it is arguably the number
one reason why we're at this state today. As my previous comments
alluded to, the current pause or reassessment is completely politi-
cally based. I think, given we've already bought 16 aircraft, and we
are in the process of training for this aircraft, to divert from this
path at this stage.... Also, given the fact the air force has built much
of its modernization of its data processing, its networking capabili-
ties, it's pure folly in some ways to divert at this stage, and this is
arguably for political reasons.

For other programs, it's less so, I think, but there are greater chal-
lenges with how we have set up the bureaucracy to avoid any sort
of assumption of risk by the government, which basically adds
more layers of processes and whatnot that are delaying systems. In
some ways, you could argue there too that there's some politiciza-
tion of this just to avoid any negative consequences.
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Scott Anderson: Thank you very much.

We've heard from several of you arguing for infrastructure. We're
starting from ground zero here. We have to start the infrastructure
and complete everything else in a very short time period because of
the changing world situation. We've just moved about 10% short of
the shortfall, between 1.4% that we're supposed to spend and 2%,
and we've already spent 10% by moving the Coast Guard under
DND with no enhancement of capability.

Is this the time for that? The whole process is back-end loaded,
should it be front-end loaded instead?

I'll direct that question to Robert.
® (1655)

Robert Huebert: I'm chuckling a little bit, because remember,
we first had an observation of what countries do when they get so
fixated on just the percentage when Japan moved a whole bunch of
their defence act acquisitions outside of it so they remained under
1%.

The addition of the Coast Guard was necessary. I think the secu-
rity requirements of what they have to do within DND, rather than
continuing to operate under DFO, are completely necessary and re-
quired. But we get into the issue of did we do it because of the
strategic purposes we need to do, or did we do it simply for the po-
litical theatre of saying that we're going to get close to the 2%?

Having put them into the DND, we now have to figure out how
we integrate what the Coast Guard is going to be able to offer, par-
ticularly in terms of as a platform and as a surveillance, and that is
going to require some very significant expenditures and a different
way of training. This is something, again, that follows through. It
goes to a point Jessica was making that it's fine to have the infras-
tructure, but you also have to have the follow through to actually
utilize it. That is what's going to be happening with the Coast
Guard if we're doing what we say we're going to do, as opposed to
simply having it as a means of meeting that 2%.

The Chair: Thank you, Mr. Huebert.
I apologize, but your time is up.
We'll go over to Parliamentary Secretary Romanado.

You have five minutes.

Sherry Romanado (Longueuil—Charles-LeMoyne, Lib.):
Thank you very much, Mr. Chair, and through you, I'd like to thank
the witnesses for being here.

[Translation]

Professor Hickey, you spoke about Longueuil. As the member
for Longueuil—Charles-LeMoyne, I'm quite pleased to see that the
city of Longueuil is represented.

[English]

I want to follow up on that last conversation with respect to the
Coast Guard. Currently, the NORAD agreement is for aerospace
warning, aerospace control and maritime warning. It does not in-
clude maritime control.

Robert, if the Coast Guard is used for the capability to enhance
and amplify the surveillance capabilities of maritime awareness,
would you agree it's a good idea to incorporate them and move
them with that intent of making sure we're bringing that augmenta-
tion—that is the word I would use—of maritime surveillance?

Robert Huebert: The timing is very good, because remember,
we're finally getting to the point of reinvesting in the Coast Guard.
We're building the four icebreakers. I'm throwing in the two AOPS
the Coast Guard is being given to keep the Halifax shipyard going
until it starts building the River class destroyers. The Coast Guard
is getting two AOPS. You're getting those two; you're getting the
ship that's being built in Vancouver and you're getting the one that's
being built both in Finland and in Quebec.

Now is the time to be thinking about how we go to the pan-do-
main awareness so that we have the communication systems. We
have the training, and we have the ability to take the helicopters
that the navy has in the context. Just as an aside, of course, the navy
has had all sorts of difficulties with that helicopter as part of that
agony of the helicopter decision. It sees the long-term impacts of
the politicization that Richard was talking about earlier. All of this
should be thought out right now.

Therefore, this is how we basically go into a ready-made capabil-
ity, but it gets back to a point that Jessica was making about the fact
that all of our science and all of the Coast Guard, of course, is being
focused on climate change. This is going to require a real mindset
to say you can still do the climate change, but you're going to also
have to be playing this role in terms of a security requirement.
That's something that's going to take money and it's going to take
determination.

Sherry Romanado: On that note, we talked about our capabili-
ties in the north, and part of our investment of $40 billion in NO-
RAD modernization included the Arctic over-the-horizon radar sys-
tem. We announced that the receiver and transmitter sites are going
to be located in southern Ontario and should be operational by
2029.

With the move of the Canadian Coast Guard into the Department
of National Defence in tandem with this investment and, of course,
conversations about whether or not we should be expanding NO-
RAD to include cyber, to include intelligence, and Canada's change
in position with respect to our participation in ballistic missile de-
fence, which was something we announced this summer, do you
feel that we are now in a position to move the needle on Canada's
contribution to NORAD?

1 believe we are. I believe there's a very significant willingness
and demonstration of our commitment to NORAD in ensuring that
continental defence is taken as seriously as possible given the new
threats we are facing.

® (1700)

Robert Huebert: We're in an entirely different environment in
terms of planning. The challenge that I face as a long-term observer
of Canadian defence policy is that we've often had very good plans.
The question becomes: What happens in the three- to four-year pe-
riod in which the political attention is no longer on?
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We had a very good plan coming from Joe Clark in terms of Arc-
tic sovereignty when we announced it back on September 10, 1985,
in Parliament. That was a great plan, but we're only seeing bits of it
being implemented today. For example, the AOPS, Arctic capabili-
ty and getting the icebreakers were all promised in 1985.

My concern is that the moment we convince ourselves we are
safe—and we are not going to be safe—all of a sudden we'll say we
really don't have to follow through on this. The plan, as you've iso-
lated, is great. It is a great plan and we see significant movement in
actual monies flowing. Can we sustain it? That's my biggest worry.

Sherry Romanado: On that note, we've seen all-party support, I
believe. I think we can agree that all parties right now in the House
of Commons are in agreement that we must be investing heavily in
national defence. I think Canadians are there. I also think the cre-
ation of the defence industrial agency is a demonstration of our
willingness to work closer with industry.

I know the issue was brought up earlier of the importance of en-
gaging Canadian industry and investing in the talent as well. It's
one thing to invest in assets, but one of those assets is human as-
sets, so there is the importance of investing in research, in post-doc,
in training and so on and so forth.

Would you agree with that?

Robert Huebert: Absolutely. A critical point is will you as deci-
sion-makers all around—all parties, as you say—sustain that effort?
I think that each and every one of you can see the moment—

Sherry Romanado: I'm going to intervene because I know I'm
just about to be cut off by the chair.

I'm just going to mention that I have three kids in the military. I
can guarantee they are making sure that my decision is there.

The Chair: Thank you for the interchange.

I have Mr. Savard-Tremblay.

You have two and half minutes.
[Translation)

Simon-Pierre Savard-Tremblay: Thank you, Mr. Chair.
My next question is for you, Mr. Huebert.

I believe that, in one of your books, you point out that the expan-
sion of defensive capabilities could trigger a new arms race.

How can we reconcile the modernization of NORAD, which ev-
eryone agrees is necessary, with a foreign policy focused on de-es-
calation and regional stability?

[English]

Robert Huebert: I think in that particular article I was saying
that it could be perceived as an arms race. There's a difference in
terms of understanding an arms race. An arms race is creating a
conflict when neither side has intent of offensive action against the
other. You start buying equipment, and then the other side thinks, “I
don't know what they're thinking about. I better buy those battle-
ships or aircraft carriers myself.” That facilitates and creates a ten-
sion of its own.

The difference, I would argue now, is that we are facing an ag-
gressor state. In other words, we know that the Russians have uti-
lized military force in putting down the Chechen effort to get self-
rule. We know that the Georgian war occurred in 2008, and we
know about the Ukrainian war. In other words, what we are doing is
responding to the actions of what the Russian state has done. It's
not an arms race but rather trying to develop that capability of de-
terring an aggressor. It's different from World War I, when the Ger-
mans entered into that arms race with battleships and other con-
texts. It didn't necessarily want to have World War I as opposed to
World War II, when the Germans were clearly the aggressor state
and we needed to build up. We did not have an arms race in World
War 11, even though we were trying to build up.

That's the difference, I would say.
[Translation]

Simon-Pierre Savard-Tremblay: You can interpret my words
however you want. However, I gather that this marks a return to the
mutually assured destruction of the Ronald Reagan era. In other
words, it's a type of arms race that would also serve as a de-escala-
tion, since each side would be afraid to attack the other.

Is that right?
® (1705)
[English]

Robert Huebert: Absolutely. That's what an aggressor state
wants to achieve. An aggressor state wants to have such a series of
weapon systems that its opponent says, “These are so overwhelm-
ing, I will give you what you want. Just leave me alone. Take what
you want in terms of territory.” Where they would be acting is in
trying to divide the alliance. In this case, it's NATO basically trying
to have each say, “Maybe if we don't do anything, they won't notice
us.”

To your point, the critical situation we are in now is the protec-
tion of collective security. That's what we're trying to do.

The Chair: Thank you, Mr. Savard-Tremblay.

I noticed, Ms. Shadian, that you had your hand up a number of
times. Do you want say something?

Jessica M. Shadian: Madeleine does as well.
I want to say one thing very quickly.

Rob was mentioning that this is real, that this is a potential war.
The golden dome is a lot taken off of what Israel's iron dome was
about. That has a lot of autonomous drones and all these kinds of
things.

I would say it's not just a war; it's how to fight a war in cold
weather. I also think there's a whole dual-use aspect to this. There
are these other pieces that happen when you get yourself ready to
be able to defend and protect yourself. Look at both United States
and Israel. They are world leaders in innovation. Instead of being
reactive and getting drones, missiles or hypersonics, we need to be
thinking about what we need and how we protect and defend our-
selves in the Arctic if there's going to be a war in that region.
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Also, I would say that already China and Russia are thinking like
that. Their technologies are equipped for cold weather. They are
thinking in those terms. You see it through all of the ships and ev-
erything else that China is building. I think we also just need to
think about a war and what it means in our north.

The Chair: I appreciate that.

Do you want to speak very quickly? I'm trying to respect the
time for the members here.

Madeleine Redfern: Very quickly, to Madam Lapointe's com-
ment from earlier, I believe procurement is a security risk in
Canada. It is too slow. The people involved aren't necessarily
trained in the way they should be, especially in the area of security.

I also wanted to add to what Jessica had said about ownership
control and access matters. We have the issue of the CLOUD Act.
We have more people recognizing that Canadian data, if it touches
anything with respect to the United States...and, of course, we are
very aware that we're never quite certain where the United States is
right now. Also, hardware is software and software is hardware.
The possibility of not having control of not only your telecommuni-
cation systems but your digital infrastructure, which is connected to
your energy systems, which is connected to your transportation sys-
tems.... If any one of those goes down, we are at immense risk.

Many of us remember when the Rogers network went down.
That was one big telecommunications company, and almost every
single customer on all the other networks had no access to the econ-
omy or to telecommunications.

We are literally extremely vulnerable. I want to use the words
“tech security”, because it's more than cybersecurity.

The Chair: Thank you, Ms. Redfern.

Mr. Zimmer, welcome to the committee. You have five minutes.

Bob Zimmer (Prince George—Peace River—Northern Rock-
ies, CPC): Thank you, Mr. Chair.

I have a question for Madeleine.
Thanks for coming.

I was recently in Finland at some Arctic parliamentarian meet-
ings. Finland has a term for readiness. It's “va/mius”. It's more than
just a term. It's a culture, because of the proximity of their 1,300-
kilometre border with Russia.

In terms of Canada being able to defend itself against our adver-
saries, especially with Russia and China building up in the Arctic,
are we ready in Canada?

Madeleine Redfern: First of all, I'd like to remind you that
Canada actually has the largest border adjacent to Russia. It's in the
Arctic, and we are not ready. We are nowhere even near ready with
respect to everything that Rob and all of the witnesses have said
with respect to maritime, our air or our ground. There isn't any area
where we are ready for any type of incursion, let alone a war type
of act.

Bob Zimmer: Thanks, Madeleine.

Dr. Shadian, it's good to have you here. I will commend you as
somebody who very much cares about our Canadian Arctic

sovereignty. With Arctic 360, you've done great work just to bring
about awareness of the Arctic. You've often been instrumental in
heightening the awareness in Canada.

You mentioned the Canadian High Arctic Research Station. I
was there a month ago. It's a great project that was initiated by for-
mer Conservative prime minister Harper.

You mentioned multi-use infrastructure being critical. We've
talked about the Grays Bay project. We also are looking at other
projects in the north as key infrastructure points. Shadow minister
James Bezan and I drove the Inuvik-Tuk Highway this summer,
seeing how important that kind of infrastructure is to national secu-
rity and sovereignty.

What multi-use infrastructure projects would you have us put at
the top of our list, Doctor? You can name one or two. I know time
is short.

® (1710)

Jessica M. Shadian: Yes, to be placed out of charge you're say-
ing...?

Bob Zimmer: No, just any multi-use infrastructure project in the
north. What would you prioritize?

Jessica M. Shadian: I would say anything that's related to criti-
cal infrastructure, because it's cold weather, and there's still a lot
that we need to learn. Even though there are a lot of countries that
are far more advanced than we are, we absolutely should be in this
space. This goes to national security all the way down to social in-
frastructure.

Bob Zimmer: Right. I think it's instrumental too. It's one thing
to talk about planes in the air and boats in the water, but if you can't
have highway access to certain areas in the north, that's severely
limiting.

Jessica M. Shadian: Yes, and also ports. It's interconnectivity.
We talk a lot about maybe putting in one port, but it's the interoper-
ability, because soon we're going to have autonomous ships, and
road is going to be autonomous vehicles. Everything is going to be
interoperable, and we're not even thinking in that headspace when it
comes to the Arctic. It's like maybe we'll get a concrete slab and
call it a port.

Bob Zimmer: Yes, and even those are delayed.
My next question is for Dr. Huebert.

I was up in Inuvik with James Bezan this summer at the forward
operating location. What we didn't see was a busy construction site
preparing those hangars that house the F-18 currently to house the
F-35s. The F-35 capability is not only necessary for our own fleet,
as you know, Doctor, but for our southern NORAD allies and also
for our NATO allies that operate the F-35s.
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Currently, we can't even land our aerial refuelling tankers in Inu-
vik, as the runway extension won't be ready until late 2027, or
maybe even later, and that's at least $80 million overbudget current-
ly. As a colleague from the European Parliament said at our meet-
ing in Finland, Putin sees weakness as provocation.

Dr. Huebert, do our adversaries see Canada as weak?

Robert Huebert: That's super easy to answer—of course. Con-
sider this fact. Going through the element of Russian development
of its Arctic security capabilities, throughout the period of the post-
Cold War, we see Russia's GDP roughly is in the ballpark of
Canada's GDP. We get to the conversation of looking at the
agony—and this committee dealt with it. I remember listening to
the testimony from the former owner of the hangar in Inuvik, and
remember how we couldn't figure that out until the Chinese threat-
ened to buy that hangar, and the Americans put pressure on us. We
think in terms of what's happening in Nanisivik and then compare
and contrast to Russia. Now, how you count it varies, but there are
about 22 Arctic bases that the Russians built, revised or extended.
Again, on the GDPs it's hard to have any formal comparison, but
we're not that far off in the ballpark. Remember, we were all part of
the G8 at one point, because we had similar economies.

We come back to the fact that the Russians look at what they
have and what they're capable of providing. They look at us and
say, “Oh, look at Canada sitting on relatively similar resources. It
has done absolutely nothing and refuses to think about this issue.”
That's the critical point. We don't see anybody talking of the strate-
gic rather than the tactical, or the “in the weeds”, as one of your
colleagues put it.

Again, look at Russia in terms of what it did to Georgia, what it
did to Ukraine in 2014. I want to hammer that point again. What
are they doing? Again, they've always acted whenever NATO has
refused to take either Georgia or Ukraine in, so if they see a weak
point, they will act. We know that. That's obvious to everybody.

The Chair: Mr. Huebert and Mr. Zimmer, the time is up. I'm sor-
ry.

Mr. Watchorn, you have five minutes.
[Translation]

Tim Watchorn: Thank you, Mr. Chair.

I want to thank the witnesses.

This week, the Government of Canada announced that it would
create a single agency for military procurement. Do you see the ad-
vantage of purchasing military equipment from a single agency in-
stead of three separate agencies involved in the military equipment
procurement process?

Dr. Huebert, you may start responding.
® (1715)
[English]

Robert Huebert: Absolutely. You can have three agencies, four
agencies, however many agencies you want. If you do not have di-
rections from the highest political level to go on, it really doesn't
matter, does it?

I point out how quickly a government was able to move on get-
ting the C-17s when we had the opportunity. That's the golden child
of how to do it. We think in terms of the agony that we faced with
the F-35, and it's over governments. Again, not to blame any one
particular partisan in this context, we look at the agony of the
F-35s, and we look at the agony of the helicopter replacement. We
compare that to the C-17s, and basically we come back to the point.

On getting into the weeds of it, if we could only come up with a
procurement design that was perfect, boy, that would solve our
problems. The problem is political will, and we've seen it. That's
what the evidence points to.

[Translation]
Tim Watchorn: Mr. Shimooka, you can respond now.
[English]

Richard Shimooka: Given what we know from the announce-
ment and the information that's been put out, I don't believe there is
an amalgamation of a lot of the capabilities going on. I think this
may reflect something of how the Major Projects Office was an-
nounced last month, that this agency is going to be layered on top
of the existing system. It only works for major projects over $100
million, as well, and my real worry is that this will not actually help
that much.

A serious challenge within the procurement enterprise as a whole
is a lack of personnel and individuals. There are project offices
within DND that are at 50% manning levels. You cannot gear a job.

In key areas of technical competence such as in cybersecurity,
there's just no personnel available to undertake these critical tasks.
Basically, these are essential to pushing a project along, and that
person doesn't exist, because we've cut in this area.

My worry is that if you're adding another layer on top of the ex-
isting system, you aren't removing PSPC, Industry Canada, or even
making more of a focus on Canadian industrial development on top
of that. It will not help with defence procurement; it may actually in
some ways hinder it in some areas. Again, this is only for projects
over $100 million. Projects below that point may still have the
same challenges going forward. There is real concern that this may
not actually help.

There are some regulation changes that have been made on the
national security exemption and whatnot that may help. As Profes-
sor Huebert said, there is political imprimatur of the Prime Minister
to push forward these projects and make this a major political com-
mitment, which, I think, helps immensely in getting them moved
forward.

[Translation]

Tim Watchorn: Thank you for your response.

Over the past few weeks, I've consulted with a number of pro-
curement experts. They told me that this would help speed up the
execution of these contracts.
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To change the subject, I'll turn to you, Dr. Shadian. You spoke
about the energy needed for bases in the north. What would be the
best options or solutions for providing the energy needed to power
a base in the north? Would it be biomass, nuclear power or diesel
generators?

[English]
Jessica M. Shadian: I'll defer that over to Madeleine.
[Translation]

Tim Watchorn: The person who best knows the answer can re-
spond.

[English]

Madeleine Redfern: One of the problems is that we don't have,
for most of the territories, any energy strategy, even for our com-
munities that are diesel dependent.

The answer to your question would first of all start with the ener-
gy solutions or options based on geographical realities. What we
learned is that, for the most part, wind and solar are supplemental
energies; they're not baseload. That means it's either diesel, hydro
where it is available because you have a large lake or a large river,
or is more likely going to be nuclear, small modular or micromodu-
lar. It is old technology that is being redeveloped. It's not new tech-
nology in the sense that it's been used, especially in defence by the
United States, for nuclear subs and space exploration. It's just a
question of developing it in a way that allows for the communities,
the military or the mines to have an energy source that can last 20
to 40 years as most of the lifespan.

® (1720)
The Chair: Thank you. That round is done.

We're into our last round, and we're sensitive about time. I may
go down to four minutes, four minutes and two minutes.

Mr. Bezan, we'll go over to you first.

James Bezan: Thank you, Mr. Chair.

As we're meeting here, over in the public accounts committee the
Auditor General is appearing on the F-35s and the report she just
did. We also have over there the deputy minister of national de-
fence, Stefanie Beck, along with air force commander Lieutenant-
General Jamie Speiser-Blanchet. They said that we should be buy-
ing the F-35s. They support the F-35s. They're going to continue to
build infrastructure to support the fleet of F-35s.

Minister McGuinty said back in the summer that he would take
the recommendation that comes from the Canadian Armed Forces
and the department as to what we should be doing, yet Secretary of
State for Defence Procurement Stephen Fuhr continues to drag his
feet in this review and refuses to come forward with a recommen-
dation based upon the experts within the department and within the
Canadian Armed Forces.

I want to quickly ask each and every one of you, should Canada
buy the F-35, yes or no?

Richard Shimooka: Yes.

Robert Huebert: Yes.

Jessica M. Shadian: The only thing I'll say is if, in terms of in-
teroperability and being reliant on the United States, if there is a
way then to not be, then, wholeheartedly reliant on somebody else
in another party to function our own equipment....

James Bezan: It will be sovereign, as I've always said.

Go ahead, Madeleine.
Madeleine Redfern: I would say yes, plus unmanned vehicles.

James Bezan: Okay.

Mr. Hickey, what do you think?
Jean-Pierre Hickey: I'm not qualified to answer.

James Bezan: That's fine, I appreciate that honesty because,
with NORAD—that's our study—is there mode interoperability
with the Americans? As said, it's in America's best interest that
Canada take care of our own territory, which includes the Arctic
and the entire country on all three coasts.

In the discussions around nuclear reactors, because I think this is
something that is going to be key when we have our polar over-the-
horizon radar system, where should that be located? It's going to
take a pile of energy. It's going to be an SMR if it's up in the high
Arctic. Ultimately, where else should we be having more of a per-
manent presence in the Arctic?

I'1l start with you, Madam Redfern.

Madeleine Redfern: It's already been identified where some of
the strategic locations can and should be. We have Happy Valley-
Goose Bay. Iqaluit would probably be another one. Churchill has
been identified as strategic, as has Yellowknife and Inuvik. Alert of
course comes to mind. Nanisivik is seen as probably not the most
strategic choice, but we need another one. Whether or not it ends up
being in a place like Pond Inlet or Resolute has yet to be deter-
mined, but I think it speaks to the project that Arctic 360 has been
pushing, which is that we need to map it all out not only for securi-
ty but for investments for the regions in the north. It just hasn't been
done to the extent that it could and should.

My concern is that by just doing it for one purpose in isolation of
all the other actors, we may be missing critical locations for those
investments where they meet the security needs of the community
and national security.

James Bezan: Ms. Shadian, you talked about the relationship
with Greenland. How does that, in your mind, fit in? Should they
also be included as part of NORAD in continental security? Ameri-
cans already have a base up at Thule. Should Canada have more of
a presence there in co-operation with the Danes?

Jessica M. Shadian: Generally speaking, we should definitely
have more co-operation with Greenland and Denmark combined.
As 1 was mentioning, just in terms of maritime space itself, we
know that Greenland is very eager to have strength and co-opera-
tion with Canada. There are going to be representations from both
coming online.
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Whether or not it becomes part of NORAD, though, I keep think-
ing about it in my mind, and I'm not sure I have the answer to that.
I think it's very specific. It's something that would have to be sat
down and discussed with Greenland. Does it make things more sub-
ject to some of the discussions coming out of the United States? Is
it in a more precarious position, or does it strengthen their own de-
fence? That's something I don't have....

Regardless, we should be strengthening our bilateral relationship
with Greenland and Denmark in the defence space and thinking in
terms of dual assets and critical infrastructure, because we should
be looking out of both sides, our left eye and our right eye, on the
way that supply chains, shipping and these kinds of things—

® (1725)
The Chair: Ms. Shadian, thank you.

We're almost done, and I want to get everybody in.

Mr. Malette, you have four minutes.

Chris Malette: Thank you.
I guess I'm batting cleanup.

Mr. Hickey, what role is DND playing in research and develop-
ment, if any, of artificial intelligence, quantum computing, machine
learning, cyber-defence capabilities, advanced robotics and other
emerging defence technologies? You outlined some of what you
saw as some of our deficiencies in those areas, or at least where
we're lagging. Are there any areas in any of those where we are
progressing at pace?

Jean-Pierre Hickey: What we have currently are ideas pro-
grams. DND is pushing a lot of that, and it's very productive.

In those areas where we are very strong—I'm thinking quantum,
Al, machine learning, advanced manufacturing, advanced materi-
als—we have an ecosystem in Canada: We have researchers and
that ability to build. I think that in those specific areas, we have a
lot of opportunity to be world leaders.

It is in the areas that are not our central focus or historical
strengths where we lack some abilities. That's where, potentially,
these ideas programs that are well thought out may not be as effec-
tive for programs, for example, hypersonics, where we need infras-
tructure, developments and an industrial base to build on.

Chris Malette: [ have the same question for Mr. Huebert.

Robert Huebert: That's such a difficult one in terms of trying to
think of how we get ahead of the curve. It gets back to the fact that
we're not observing the reasons that people are trying to get these
different technologies. I mean, to think back to World War II when
everybody was saying, “Okay, we have to get on top of radar,” it's
that individualistic thinking that is the problem.

Part of the reason the Brits won the Battle of Britain is that they
thought in systems contexts. It's not just about getting a good Spit-
fire, which was the tooth of everything; it was also getting the
radar. In fact, we can think of gender or the fact that you don't real-
ly care whether women are operating and serving as the receivers.
It's an overall picture.

We think of Al, quantum and all of this, but, ultimately, what
we're saying is this: How are our enemies using this to kill us?
How, then, do we detect it? How do we get into the mindset to have
technology so that we are able to stop being killed? It probably
means, as part of that, how do we kill our enemies? It's a very un-
Canadian way of thinking.

Again, going back to World War II, remember, we were leading
on certain technologies at a point, but we did not think strategically,
and that cost us. I mean, we had good radar development, but the
Brits never really shared the huff-duff, which are underwater listen-
ing devices, because we didn't have the ability to really handle
those at that point. That's the point: You have to think about how
we get ready to stop someone who's trying to kill us and take all of
this technology.

The Chair: Mr. Malette, do you mind sharing one minute with
Monsieur Savard-Tremblay?

Do you want to ask the last question? Then I have some more
things to discuss with the committee.

[Translation]

Simon-Pierre Savard-Tremblay: Mr. Chair, you said that I
have about a minute to ask another question. Is that right?

[English]
The Chair: You can ask one question.
[Translation]
Simon-Pierre Savard-Tremblay: Ms. Shadian, you answered

yes to the question about the F-35, provided that we don't become
totally dependent.

Do you think that it makes sense to bring the source code back
anyway?

[English]
Jessica M. Shadian: What was that about the source code?
[Translation]

Simon-Pierre Savard-Tremblay: The source code has been re-
claimed.

[English]
Jessica M. Shadian: You're getting above my technical grade.

My only point is that we have to be able to figure out, if we need
to do something, that we don't have to rely on someone else to help
us defend ourselves. Co-operation is good—

[Translation]

Simon-Pierre Savard-Tremblay: So this means that you agree.
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[English]
Jessica M. Shadian: —but it has to be—
The Chair: Thank you.

Thank you to the witnesses for attending and for participating.

I have one last item to discuss. We have our next meeting on
Thursday. We have the witnesses. You'll be receiving a notice. |
think we have already shared it.

The Minister of Defence has confirmed his availability as well.
He'll appear on Tuesday, October 21, from 3:30 to 4:30, and then
the officials from DND will remain to answer questions during the
second hour of that meeting.

Ladies and gentlemen, thank you very much.

The meeting is adjourned.
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