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Dr. Wal van Lierop

Nuclear Fusion

Wal van Lierop, Founder and Managing Partner at Chrysalix Venture Capital,
believes in the potential of nuclear fusion to power the future of clean energy
around the world.

Dr. Wal van Lierop, Founder & Managing Partner, Chrysalix Venture Capital

When did you first become interested in sustainability?

It started a long time ago when | was at university studying Economics. There were
two things that really caught my interest: cost and system dynamics in the
environment. If you innovate one small part in a system, what impact will that have on
the overall ecosystem?

My interest in system dynamics was driven by the fact that | lived in the Netherlands,
though | moved to Canada in 1995. When you live in a country like the Netherlands,
you start to appreciate what it takes to run an integrated environmental system. Part
of The Netherlands lies below sea level and requires a delicate system of dikes and
water pumps to prevent the country from disappearing into the sea.

Now that sea levels are rising, planning for increasingly higher dikes requires the
community to work collectively more than ever because it is impossible to build dikes
around everybody's individual homes. You need to find the right balance between
public and private initiatives to be successful. The important lessons from how the
Dutch tackle their water-level threats can be applied to how we should fight climate
change all over the world.

While | was intrigued by system dynamics very early on, | really got up to speed in the
late 1970s to early 1980s. | spent quite a bit of time at the International Institute for
Systems Analysis (IIASA) in Vienna, where a number of people from the Club of Rome
were doing all kinds of system dynamics studies.

My interest was in how everything works together in complex systems — the economic
impacts and the overall social and environmental elements of an intertwined system.
Looking back, you could call it ESG 1.0.
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As both a European, where climate change has been an
important topic for at least a decade, and a North American,
where it has not been as big an issue, how have you seen
societal, investor and company attitudes change over the
past year? Has North America woken up?

Over the past year in North America, we have seen enormous
storms, floods and forest fires, most notably in California, but
also in British Columbia, Alaska, and Northern Canada. North
Americans have started to notice that something fundamentally
different is happening to our ecosystem. They are still struggling
to find the right answer, and that is understandable as societies
go through cycles. More and more people in North America are
starting to worry about the consequences of climate change.
BlackRock’s Larry Fink, Mark Carney, the former governor of
the Bank of England and Canada, and many financial
institutions, industrials and politicians support action.

The momentum is growing, although it is still debatable what is
really driving investors at this moment in time. | am a bit cynical
because we have seen this before in the early 2000s, when the
bubble in Silicon Valley burst and investors started to look for
the next bright, shiny thing. That was Cleantech as of 2001 until
many people grew disappointed with the returns on invest-
ments in the sector and it became unfavorable about a decade
later. Increasingly, however, | think there is true concern that
drives environmentally focused investments. ESG investing has
become very popular.
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But the jury is still out on what is driving its popularity. Is it a true
concern about the “E” in ESG? Or is it because funds just
started to divest from oil and gas at the right moment and
reinvest the capital in the Big Five tech companies from Silicon
Valley? It made these funds a lot of money, but very limited funds
were reinvested in new risky technologies that could contribute
to our aspiration to become net-zero by 2050. | am encouraged
that slowly but surely, ESG funds are starting to go beyond
reallocating most of their capital in Silicon Valley. High tech
alternatives are starting to show more interest in investments in
industries and companies that can have a significant positive
impact on the environment, such as energy efficiency software
companies, electric vehicles and related infrastructure, batteries,
carbon capture and re-use, hydrogen and fuel cells, clean water
and even nuclear fusion.

The momentum is growing, although it
is still debatable what is really driving
investors at this moment in time.

How important is nuclear in the energy transition, and
what other technologies are you excited about?

| personally think nuclear is very important.

We have achieved a lot with solar, wind, biomass, and batteries,
but most energy executives and industry specialists now
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realize that when you have achieved 50% of the energy
transition, you enter the more difficult applications to achieve
the remaining 50%, i.e., providing heavy industry with the high
temperature steam they need or powering mega cities where
there is no space for solar or wind.

| hear the same from utilities, industries and politicians all over
the world. Many have, under the Paris Agreement, committed
to retiring coal-fired power plants by the early 2030s and are
struggling to find alternatives that can help power-heavy
industry (e.g., steel making, aluminum, cement, chemicals,
etc.) and the vast growing megacities in Asia and Africa. Today
they do not have credible solutions.

So, itis no wonder that the interest in nuclear is gaining popularity
again. People are hoping that new versions of traditional
atom-splitting fission plants will become safer than before, but
public resistance based on the nightmare scenarios at Chernobyl
and Fukushima remains very high.

People have hoped that Advanced Small Modular Reactors
(SMRs) would assuage most concerns. However, even while
they are probably safer, the key issue around fission is that once
you start the process you cannot really stop it, and it is extremely
difficult to control. Then there are still the much-published
nuclear waste and proliferation issues related to it.

Yet, what gives me hope is the advancement in nuclear fusion,
the safe version of nuclear that promises to provide risk-free,
clean, abundant cheap energy everywhere with hardly any
waste residue. It is truly the dream scenario of clean energy.
There are now about 30 privately financed fusion energy
companies racing to be ready for commercialization in the
early 2030s by the time many utilities will need to retire their
coal-fired power plants. Central in the fusion industry is the
ITER project in Europe, which is a multibillion-dollar project
funded by most of the OECD countries that is building a
large-scale machine scheduled to produce 500 MW net
energy. From a scientific point of view, everyone close to it
believes ITER will work. But, that is not feasible until 2040 at
the earliest.

Many private fusion companies benefit from the science that is
being demonstrated at ITER but are on an accelerated track to
commercialization. Some of them are currently working on
having their first demo plants operational by 2025, and their
first commercial fusion plants in operation by 2030, maybe as
early as 2028.

The big players in that area are Commonwealth Fusion
Systems out of MIT, TAE Technologies in California, and the
company | am invested in, General Fusion.

[t will be an absolute game changer in the energy industry if
any of these companies will be successful. Nuclear fusion will
provide abundant, safe, cheap, and clean baseload power. As
soon as the first fusion plant operates in a technically and
economically satisfactory way, we will see an inflection point
and many others will switch to fusion.

What | am seeing with nuclear fusion gives me hope. The saying
was always: fusion is at least 20 years out, and it will remain 20
years out forever. However, | am much more certain today that
this will happen than | was 10 years ago, and that it will
breakthrough in this decade. To those who question how small
fusion startups with limited funding may be able to beat large
well-funded international institutions like ITER, | say that 120
years ago, there were a number of international well-funded
army and government-led institutions that focused on bringing
to market the big innovation of that time — the airplane — but yet
it was the Wright brothers, two guys in a garage, who flew the
first plane!

Nuclear fusion will provide abundant,
safe, cheap, and clean baseload
power.

What advice would you give your 22-year-old self?

Find what excites you, live that dream; relentlessly focus on it
and its impact on our overall system. And while you do that
never stop believing in yourself!

Who is your sustainable hero and why?

Frankly, there is not one individual. | do not believe in the Uber-
mensch of Silicon Valley or the big egos to save the environ-
ment. What we need to achieve on the environment takes a
community, all of us to change our systems. My sustainability
heroes fall into three groups; the early stage company builder,
often the engineer who has a dream, who sees something that
nobody else sees and commits to make it work; the early
stage investor who buys into that dream, sees the potential
and takes risks that are not for the faint of heart; and finally, the
early-stage customer willing to give it a try and wanting to do
his or her part in building a more sustainable society.





