HYDROGEN ALERT
“Hydrogen holds great promise to meet many of our future energy needs, and it addresses national
security and our environmental concerns. Hydrogen is the simplest, most abundant element in the
universe.” — Dan Lipinski
When I think of hydrogen as an energy source for transportation, the first thing that comes
to mind is the Hindenburg.

What I didn’t know until recently is that the Hindenburg wasn’t actually meant to be carrying
hydrogen. It was in fact designed to be filled with helium but ended up using hydrogen due to
export restrictions imposed on Nazi Germany by the US.
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In any event, in 1937, while landing in Lakehurst, New Jersey on its first scheduled transAtlantic crossing, The Hindenburg spectacularly burst into flames incinerating all of its 97
passengers aboard. In other words, it was like a flying Tesla.
There’s since been a ton of speculation around what caused it to explode but really it doesn’t
matter much because that incident was the end of airship travel and not coincidentally the
use of hydrogen as a fuel source. Public opinion was solidly and vehemently against hydrogen
powered anything, and so that was that.
Now, if I were to ask you what technology looked like in 1937, you may be struggling to
visualise it, so let me help you out.

Suffice to say, we’ve moved on a tad, and so, too, has what we know about hydrogen as a fuel
source.
Now, I want to mention that here at HQ there are many things that we look at in various
sectors and in almost all instances we end up saying, “meh, too risky”, “not enough upside,” or
something of that nature. And this is where our investigation of hydrogen took a turn in the
other direction. It looks like it may provide an opportunity we quite frankly weren't expecting
to find.
Much has been quietly building in the hydrogen space and this time it is for real, unlike
promises in the past which turned out to be delusional dreams.
Producing hydrogen from water is the holy grail in sustainable energy. This isn’t anything
new as the technology has existed for many years.
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But what is new is a whole lot of cheap (excess) electricity being generated from solar and
wind sources. It’s a giant leapfrog for hydrogen thanks to the “collateral benefits” of the big
push for renewable power. So we’ve the beardies and hairy armpit crowd to thank, and thank
them we may well do. But first let’s dig into what we’ve been looking into for what is easily
now 2-3 months.
There is a catch, however — there always is.
Rarely does one come across a situation where it is a “when, not if” setup and at the same
time have a real hard decision to make as to “WTF” to buy. Typically there are multiple ways
to execute the view.
While we’re quietly confident that big things are going to happen to hydrogen, it is far from
clear cut how one should play it from an investing perspective. You could say that I am both
excited and reluctant at the same time.
I am excited since it appears there is a potential huge opportunity cost to not being invested
in hydrogen at an early stage. Reluctant because what the hell do I buy?
You see, for the most part the hydrogen industry is dominated by big conglomerates where
their hydrogen business is small change to their overall operations. That’s not much good to
us. Sure, we can buy them, but we’re not getting significant exposure to what we’re trying to
get exposure to.
Outside of these conglomerates, there are about 11 listed stocks whose business is
specifically focused on hydrogen, but it’s far from clear to us whether they will be able to
front it against the big boys or stay in business.
In this report we’ll cover the entire sector, what’s happening, and why we’re excited by it. But
I know what you’re thinking, “What the hell did you choose to buy?”
Well, here it is.
We’re going to invest in the following stocks:
• Nel ASA (NEL: Oslo)
• Ceres Energy (CWR: LSE)
• Hydrogenics (HYGS: NASDAQ)
• Powercell Sweden (PCELL: Stockholm)
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We see the allocation to the hydrogen trade as part of the bigger energy storage theme. We
initially called it “battery metals” but perhaps we should rename it. Due to the asymmetry
offered in all these themes and the big unknown as to which technology will prevail, we feel
that we have to have an exposure to hydrogen.
Allocation: A 0.5% exposure to each stock and 2% to the overall theme is how we’re thinking
about this. You, of course, can do whatever makes sense to you.
What you will notice, though, is that this is a very different exposure to say offshore oil or
shipping where we would be comfortable with a 5-10% exposure. This is due to the very
early nature of this, as you’ll see.

HYDROGEN: A HIGHLY SCALABLE ENERGY STORAGE MEDIUM
There has been significant interest and investment into alternative energy of all shapes and
sizes in the last decade but not a heck of a lot mentioned about hydrogen.
Electric vehicles and the lithium ion battery are all the rage at the moment, but has anyone
really given any hard thought to their long-term leveragability?
Now, a lot of this has to do with advances in technology but a lot of it also has to do with the
fact that governments are mandating all sorts of quite frankly unsustainable and ridiculous
measures.
It’s gotten so bad that governments are taking
advice from a Swedish teenager.
Now, I was a pretty smart teenager all things
considered, but now middle-aged, I think we
can all agree that it was a damn good thing that
global energy policy wasn’t driven by what I
thought as a teenager.
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But here we are. We live in strange times, when governments are thoroughly detached from
the real world and the new generation of leaders seem to live in a world scattered with
unicorns and pixie dust.
We have discussed on a number of occasions before that there just aren’t enough resources
to produce all the EVs that the press of popular opinion are talking about. EVs are highly
intensive on “battery” minerals like lithium, cobalt, graphite and nickel.
Sure, the cost of EVs have come down, primarily due to innovations in battery production
and a nasty bear market in key battery materials. But those costs will start rising with
increases in EV demand.
We’ve long held that the adoption/uptake of EVs will be nowhere near what folks are
currently forecasting. That’s not due to any particular crystal ball gazing but simply looking
at the supply of the raw materials required and projected demand. That dog simply won’t
hunt. At least not at current raw materials prices.
There are other limitations more from a practical perspective as well, such as the length of
time it takes to charge. Let’s face it, only a loon would be happy to wait 30 mins or longer to
charge an EV when in the middle of a journey.
Then there is the strain on electricity grids. Most vehicles will be charged at night when there
isn't any solar, windage is low, and existing base load infrastructure wasn't meant for the high
demands of charging from EVs. In short, it won’t be able to cope. Not without nuclear
(another of our plays).
Then there is battery degradation (batteries have a limited life span, with only so many
thousand recharges possible before becoming useless), which nobody seems to be talking
about and fewer are factoring into the true cost of a lithium ion EV relative to an internal
combustion or hydrogen EV.
We’ve all experienced this with cell phones and laptops so it should come as no surprise. As I
type this, my car is being serviced and I’m driving a Nissan Leaf as a courtesy car. It’s bloody
horrible if I’m going to be honest, but what’s interesting is that my mechanic says he’s
realised that within 5 years it’ll be extremely difficult to sell because the battery degradation
is around 50%. Who wants a car that when only 5 years old can only travel half the mileage
(and falling) of a new one, before having to be recharged? Not many would be my guess.
Then we have the range issue. Practically EVs’ range isn't great.
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Try loading (squeezing) Mum, Dad, two kids, a couple of suitcases into an EV (with aircon
going) and see how far you get. And what about a trailer or maybe even a caravan? Throw in
cold temperatures (say a skiing trip) and the entire exercise begins to look as dubious as that
email from a Nigerian prince in your junk folder.
What about batteries for public and commercial transport? Yes, everything is possible. But in
discussions with some major logistics companies a few things were brought to our attention.
• The weight of batteries is a significant concern, which, when dealing with a bus or truck,
isn’t insignificant. More range means bigger batteries, which equals more weight and
less of a payload.
• Wait time on charging. And if you think that a 30 min wait to charge up your car is
unacceptable, how acceptable would a "few hours" be to a commercial truck driver
where downtime is a huge cost? And what about charging facilities where big distances
are involved?
• The infrastructure for an ICE vehicle in a remote location amounts to a few drums of
diesel or gasoline. It is all very well to get more rapid/hyper charging in main cities
(though it’s still painfully slow compared to gasoline), but for smaller towns where
electricity availability/capacity is already pushed to the limits, charging times for EVs
will be far longer than what folks are appreciating.
And what about emissions? Now, here is something you probably didn’t realize. BEVs are
arguably dirtier than diesel.
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One day the world will wake up to the serious limitations of BEVs, although probably not
through lack of trying to make BEVs work in the interim.
This isn't to say that we’re not interested in electric vehicles or battery metals (like investing
in nickel miners)... but rather we should be a little more cautious about the lithium ion EV
“revolution”. We have a sneaky suspicion that it’s probably not going to be as big a
revolution as everyone is currently thinking. It’s been a very popular narrative and one
that’s been fueled by cheap credit and risk capital, but the realities of the entire gig are a far
cry from what most investors and media are currently discussing.
Call me a bald-headed old fart, but from experience rarely does the future work out like folks
commonly believe it will. And in this space (EVs) there exists a chasm between current
realities and what folks wish them to be.
Which brings us to hydrogen.

THE EVOLUTION OF HYDROGEN AS AN ENERGY STORAGE MEDIUM
So where does hydrogen fit into all this, and how will it evolve?
Well, I’ve two balls and neither are crystal, but I have a feeling that hydrogen is going to be
way bigger than what most are forecasting (which is next to nothing right now), and we’ve
come across a rather fascinating twist as to how it may take off.
In the interests of keeping this report from turning into War & Peace, I won't go into material
that is already out there, which folks can research on their own. I will provide you with a
number of links throughout this report that you can use to further your knowledge on the
topic (should you wish).
I’m not here to develop a wonderful narrative to entice you into something by getting you all
hyped up as to the next “big thing”.
Rather, we’re here to look at this as rational money managers and highlight the fact that
hydrogen isn't a Mickey Mouse affair.
It is, in fact, light years past its "concept" or "dreamer" stage of development. It would appear
that it is in the early stages of larger commercial adoption. But folks, you make up your own
mind, maybe we are the delusional fools and missing something.
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A BIT OF A WALK BACK IN TIME
HYDROGEN COMES OF AGE
Hydrogen as an energy storage medium is almost as old as petroleum.
Splitting hydrogen from water became possible in the 1920s and in 1923, J.B.S. Haldane
imagined a network of hydrogen-generating windmills powering the UK. As it turned out,
that particular vision turned into nothing more than a dream.
Be that as it may, hydrogen as a fuel source has in fact been utilized, just not in the
mainstream.
Since the late 1950s, NASA has relied on hydrogen gas as rocket fuel to deliver crew and
cargo to space and hydrogen fuel cells to power spacecraft. I remember reading about the
idea of fuel cells to power houses in the late 1980s.
The term “hydrogen economy” was first used in a speech by John Bockris in 1970. Bockris,
then a professor at the University of Pennsylvania, said he had found a method for using
sunlight to free hydrogen from water and coined the term "hydrogen economy" to describe
the application of the anticipated technology. In 1975 he published a book on the subject. In
1982, at Texas A&M, he announced a "quantum leap" in his hydrogen-fuel technology
through a "secret catalyst" that split water into hydrogen and oxygen even without the
energy of sunlight. In 1984, he said he had found a material that facilitated complete
conversion of sunlight to electricity. All of these "discoveries" were eventually attributed to
basic errors in his research, although Bockris himself never acknowledged his mistakes.
In 2002, American economic and social theorist Jeremy Rifkin argued that hydrogen could
take over from oil and that the future of energy lay in hydrogen-powered fuel cells. As is
often the case with these things it would seem that the idea was ahead of actual
technological developments.
Now, you may be getting despondent at this point but things certainly appear to be rather
different now than 10 or 20 years ago. Firstly we have the social and political will as
referenced with respect to “alternative energy” and EVs. But importantly the technology
seems to have finally arrived providing us with a cocktail of catalysts that could ignite a fire
under all things hydrogen powered.
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It’s dangerous to by myopic in the world of investments, and what takes place in one country
today can and does leapfrog rapidly in what is a world interconnected like never before.

JAPAN
Certainly if you think “technology” and “Japan” these two words are like strawberries and
cream — joined at the hip. If you said to me that South Sudan was developing a certain
technology, I’d take a curious look but probably wouldn’t take it too seriously until I saw some
adoption from a global contender.
And so when Japan gets involved in a field of technology, it’s worthy of our attention.
Next year Japan is planning to use the 2020 Tokyo Olympic Games to showcase its vision for
a hydrogen society, and they have already invested $350 million in establishing hydrogen
refueling stations and other infrastructure.
Japan, as you know, is energy dependent, and this is and always has been a major geopolitical
risk for them. And so this doesn’t shock us at all that they’re spending so much time and
money on alternatives. Hydrogen as a fuel source for the Japanese would be like Bolivia (one
of the poorest countries in South America) suddenly getting port access to the South Pacific
— a domestic game changer.
What’s encouraging is that it’s now not only Japan pressing forward with this.
Sticking with “major contenders” on the world stage our bratwurst-eating friends in
Germany have launched the world’s first hydrogen-powered trains to complement a growing
number of hydrogen refueling stations across the country.
Over the border the Swiss, not content with banking, yodeling, and making cheese, are
purchasing 1,000 hydrogen-powered trucks from Hyundai.
Turning northwards to the land of the Vikings and Norway (where our own Lucas and family
were living until recently), they have had hydrogen refueling stations since 2006.
South Korea is investing $2.33 billion over the next five years to create hydrogen refueling
stations, fuel-cell vehicle plants, fuel-cell buses, and hydrogen storage systems.
Down under, Australia has developed a way to transport hydrogen in the form of ammonia,
which addresses one of the major practical problems of hydrogen: economically viable
transportation and storage.
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And shhh, don’t tell anyone, but China wants to “lead the world” in hydrogen. In a very recent
(February of this year) policy shift (which caught almost everyone by surprise… at least those
who were paying attention) are now giving hydrogen more support than EVs.
And this is just an appetiser. Many more big things are underway, which I will explain in more
detail below.
At the heart of the hydrogen economy is the use of electricity from renewable sources such
as solar, wind, and hydropower to split water into oxygen and hydrogen — a process called
electrolysis.
That “green hydrogen” can then be used in fuel cells to generate electricity, and the fuel cells
can be used individually to drive vehicles or used in stacks to support or even power a grid.
Best of all, the exhaust generated by hydrogen fuel cells is water. Drink up.
Advancing the adaptation of hydrogen as a fuel hasn’t been easy. Despite the century-old
quest for a hydrogen economy, there have been some significant technological challenges to
overcome to get to this point — and it’s still early days.
A key issue in using hydrogen for transportation has been storage.
It’s only recently become possible to compress hydrogen into a container small enough and
lightweight enough to fit in the back of a passenger vehicle while still containing enough
energy to fuel that car for at least 300 miles. This is all thanks to Toyota and the development
of a high-pressure hydrogen tank made of advanced composites, which were able to meet
and even exceed requirements.
Here is the high pressure hydrogen storage tank in the Toyota Mirai:
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Hydrogen fuel-cell vehicles now match — and in fact even exceed — the range of
conventional gasoline or diesel vehicles.
Toyota claims its Mirai gets around 312 miles from a tank of hydrogen. Americans will make
sense of this (miles that is), and for the rest of us that’s just over 500km, which is more
impressive than an honest politician.
This makes hydrogen powered FCell vehicles a far more attractive prospect for long distance
travel than any electric battery-powered vehicle.
It also makes them a viable option for more hard-working vehicles. In operations for trucks,
taxis, and emergency response services, FCell vehicles have to need the range and refueling
time that is similar to conventional vehicles.
Also, unlike EVs, there are no drawbacks when operating at low temperatures, for example.
So where an EV suddenly finds that the battery being drained faster than a beer on a stinking
hot day as soon as it hits cold conditions, this is a complete non issue with hydrogen powered
fuel cell cars.
Hydrogen is also being explored as a way to help maintain the stability of a renewable-fed
energy grid. Because the sun doesn’t shine all the time and the wind doesn’t blow,
renewables have an intermittency problem. So you need to be able to find a way to
effectively store the electrons being created.
Excess electricity can be used to power electrolysis and generate hydrogen that can be used
in fuel cell vehicles or stationary fuel cells or stored for transportation. This last point is
important because there now exists a source of hydrogen that doesn’t come from traditional
(fossil fuel) sources.
This scenario is particularly appealing for remote areas, such as Bruce “hard-as-nails” Aussie
living in outback towns in Australia where these towns would otherwise depend on dieselpowered generators. Powering towns using a combination of renewables and hydrogen
storage could soon become cost-effective, especially as the price of diesel rises and cost
advantages increase adoption.
Gas companies are also eyeing hydrogen as a potential alternative to natural gas, which could
make use of the existing infrastructure.
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LET ME OPEN YOUR EYES TO HYDROGEN A LITTLE MORE
Below is a list of the members of the Hydrogen Council, which should give you an
appreciation that this isn’t just a hopeful startup or Mickey Mouse industry.

There is a lot of info on hydrogen within the Hydrogen Council website.
As mentioned before, the Japanese are going down the hydrogen route in a big way with
their “hydrogen society”:
“As home market to two of the three global carmakers selling hydrogen fuel cell vehicles,
Japan is understandably optimistic about the outlook for hydrogen-powered cars.
If the government's vision pans out, there will be some 800,000 of the futuristic wateremitting vehicles on Japanese roads by 2030, compared with just 1,700 today, along with a
network of 900 filling stations to serve them.
But under the country's broader plan, first articulated in a 2014 blueprint, the vehicle and
infrastructure advances would lead Japan through a much larger societal transformation,
one that positions the universe's most abundant element at the center of the country's
everyday energy needs.
It envisions mini hydrogen plants at homes and businesses, a nationwide hydrogen
distribution system coursing through the countryside, big advances in deployment and scale
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that would dramatically reduce vehicle and fuel prices, and the establishment of a carbonfree hydrogen manufacturing process, all in a bid to create the ultimate green-energy loop.
In chasing this so-called hydrogen society, the government in Tokyo is embarking on a
revolution -- potentially as significant as the shift from horses and coal to motors and
petroleum more than a century ago.”
And we are about to see a lot more of hydrogen thanks to the Tokyo Olympics:

Toyota is heavily behind hydrogen and have essentially snubbed their noses at EVs (at least
pure EVs, though not hybrids):

The Norwegians don't want to be left behind. And I thought they were only interested in
BEVs? Obviously not!
It is fascinating to see all the hydrogen focused startups popping up in Norway and Sweden.
And now even the politicians (keen to exploit political points as always) are getting in on the
hydrogen theme. Which, if you think about it, sounds a helluva lot easier to sell than
electricity.
Sure, citizens often won’t think too much about where electricity comes from (coal, nuclear,
natural gas), but when they do the comparison to hydrogen... certainly if you’re “going green”
is far more plausible:
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Bosh, one of the many German companies now entering this space, has begun the serial
production of fuel cells.

“The German automobile supplier Bosch announced their entry into serial production of fuel
cells for trucks and passenger cars. To help accomplish this, the company has entered into a
cooperation with the Swedish manufacturer PowerCell Sweden for further development and
production of stacks.
Bosch sees potential profits in the area of billions of euros in mobile fuel cell technology
business in the long term. By 2030, the Group estimates that up to 20 percent of all electric
vehicles worldwide will be powered by fuel cells – above all in the commercial vehicle
market, which, in many places, will soon be obliged to change due to binding CO2 limits,
such as those being enacted in Germany.”
And let’s not forget Korea.

And not to be outdone, the elephant in the room is, of course, the Chinese.

Yip, you read it right!
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The Chinese government has a goal of 1m fuel cell cars by 2030 (it has about 1m BEVs now).

WHAT’S ON THE ROAD ALREADY?
By "on the road" I mean vehicles you can buy from your local dealer, not the sort of weird and
wonderful looking "concept cars" you see at auto/trade shows.
The Toyota Mirai. Looks pretty slick to me.

The UK police now have a fleet of 11 fuel cell patrol cars.
Now, I get that this is tiny, but what I want to point out is that the political will is definitely
there, and with respect to fuel cell cars, it is happening.
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What’s exciting to us is that, when polling amongst our numerous hedgie friends, NONE have
this on their radars.
To advance hydrogen, and perhaps give Elon Musk the big fat finger (remember, Musk’s
choice words describing hydrogen powered EVs are “extremely silly, very difficult, terrible
and incredibly dumb”), Toyota is opening up its patents on hydrogen. Talk about levelling the
playing field!
The Hyundai Tucson or NEXO (depending on where in the world you are). That is one fine
looking car!
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The Honda Clarity.

Audi have an A7 Hydrogen concept car, which looks like any A7. And Mercedes, just to be
different, have a hybrid hydrogen fuel cell and BEV all in one.

Of course, there are other manufacturers with FCell EVs. The discussion above wasn’t meant
to be exhaustive, rather it was to impress upon you that hydrogen is well past the concept
stage.

HYDROGEN-POWERED TRUCKS
This is where FCells have distinct advantages over BEVs. They’re better on all of these
metrics
• Range
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• Power to weight
• Speed to refuel
• Actual carbon emissions
What about the lack of hydrogen filling stations? This is an issue, though it is being quickly
addressed. But, as we’ll explain, the issue isn’t as big as we’d first thought or indeed expected.
Let’s cover commercial transport vehicles such as buses and trucks.
These don’t need to fill up as often as passenger vehicles, and they certainly don’t need a
fueling station on the corner of every street. Busses can fill up at depos at the start or end of
each day as with trucks that aren’t overnighting away from the depo.
For overnight or interstate travel, most large trucks can travel well in excess of 750km
between fill ups so just as long as there is at least a hydrogen filling facility every few hundred
kilometers, this would be sufficient to satisfy the demands of commercial transport FCell
vehicles.
But don’t take our word for it. FCell trucks are coming.

18

Capitalist Exploits Insider

And a FCell Kenworth? Yip! Paccar (owner of the Kenworth brand) means business (quite
literally).

And Sweden’s Scania (100% owned by VW, which also owns the MAN brand) delivers a fully
operational fuel cell refuse truck (note the PowerCell FCell stack).

Then there is this relatively unknown startup, Nikola, building these space age beasts:
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It did strike me that these trucks look remarkably similar to the Tesla semi, though they were
developed well before Musk’s big “unveil”. Someone definitely copied took inspiration from
someone else.
You might want to read this as well.

And buses? There are plenty of those running around and they have been in operation for the
last 10 years at least.

Hydrogen propelled ships? Well, that is coming as well.
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And Toyota to the rescue again.

What about hydrogen for trains? Yip! The Germans are the first to put a hydrogen train on
the rails.
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And now the UK will be getting them.

Fuel cell planes? Well, conceptually they are already there, but they have a fair way to go
before being commercialized.

And lastly (unless I have missed something), the good old fashioned forklift:
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AN ENTIRE COUNTRY RUN ON HYDROGEN? YEAH, REALLY
The Orkney Islands in Scotland are providing a case study in how everything is powered by
hydrogen.
“The islands already boast one of the highest densities of electric vehicles in the United
Kingdom. And most crucially, thanks to sources like tidal and wave energy, Orkney creates
more clean electricity that its inhabitants need. Even after exporting to the UK national grid,
the islands’ winds, waves and tides generate about 130% of the electricity its population
needs – all of it from clean sources.”
This project mentioned above only began in the planning stages in 2016, and so in that
respect is very early, but the fact that it’s working for vast portions of the economy is truly
astounding. And yeah, I know there are few people (21,000), but there is no reason this can’t
work at scale for millions or hundreds of millions.
Here is a brilliant infographic that does a great job at depicting the entire hydrogen sector.

It is a great depiction of the hydrogen sector but it stops short of discussing ways to invest in
the emerging hydrogen theme. That is what I want to get to in this Alert, but stick with me
because there is more.
Currently here is what hydrogen is used for, outside of powering the sun:
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So hydrogen is essentially used for producing fertiliser and in the oil refining industry for the
production of gasoline.
And how is hydrogen produced? Let me borrow from Wiki:
“There are four main sources for the commercial production of hydrogen: natural gas, oil,
coal, and electrolysis; which account for 48%, 30%, 18% and 4% of the world’s hydrogen
production respectively. Fossil fuels are the dominant source of industrial hydrogen. Carbon
dioxide can be separated from natural gas with a 70-85% efficiency for hydrogen production
and from other hydrocarbons to varying degrees of efficiency. Specifically, bulk hydrogen is
usually produced by the steam reforming of methane or natural gas. The production of
hydrogen from natural gas is the cheapest source of hydrogen currently. This process consists
of heating the gas to between 700-1100 °C in the presence of steam and a nickel catalyst.
The resulting endothermic reaction breaks up the methane molecules and forms carbon
monoxide CO and hydrogen H2. The carbon monoxide gas can then be passed with steam
over iron oxide or other oxides and undergo a water gas shift reaction to obtain further
quantities of H2. The downside to this process is that its major byproducts are CO, CO2 and
other greenhouse gases. Depending on the quality of the feedstock (natural gas, rich gases,
naphtha, etc.), one ton of hydrogen produced will also produce 9 to 12 tons of CO2.”
To recap, the demand for hydrogen is to a large degree driven by the demand for fertiliser
(which is a function of prices for agricultural products) and the supply is a function of natural
gas. There are all sorts of factors involved here and, as you can probably appreciate, it is a
little complicated.
Does it make any sense to produce hydrogen from coal and or natural gas? If the economics
make sense, yes, although this negates many of the "green" attributes of hydrogen powered
vehicles (just like BEVs) if the production process is dirty.
To produce 1t of hydrogen from natural gas, some 9t of carbon dioxide is produced — clearly
not so smart from an environmental perspective. But hydrogen from natural gas is still the
cheapest way of producing hydrogen.
But what about producing hydrogen from water (splitting it out from water)?
This technique (electrolysis) has been around since the early 1900s. The big problem with
producing hydrogen by electrolysis is that it takes a lot of electricity. And historically it has
made even less sense to use electricity produced by coal or natural gas to produce hydrogen.
However, things have changed a lot in the last 10 years with the explosion of solar and wind
generated electricity.
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Green? Well, I pity any bird trying to make its way through this minefield.

Globally the graph below gives a good impression of what has happened. I think it is "safe" to
say that one can extrapolate this trend into the future to some degree at least:

Wonderful, you may say. Well, yes and no.
It seems like renewables are becoming a victim of their own success. California is a good
example. They are now producing so much electricity from solar sources that they are
literally giving away this power during peak times to other states.
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This is a developing trend (i.e. it isn't just isolated to California). It is happening down under
too.

From the article:
“The rising number of solar rooftop installations is creating concerns that too much energy is
flooding into the electricity grid, and could cause blackouts as the system struggles to
control the excess power.
"Solar spill", when high levels of energy are generated by rooftop installations in the middle
of the day when demand is low, is becoming a problem for Australia’s electricity networks,
according to Andrew Dillon, the head of the grid representative body Energy Networks
Australia.”
But what if all this electricity produced by solar and wind excess to requirements was
plugged into giant hydrogen electrolysis machines (like the one below) to produce hydrogen?

The production of hydrogen (from water) could well be the next big thing brought on as a
"collateral" benefit of the explosion in solar and wind generated electricity.
What about storage?
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One of the advantages of hydrogen is that it can be stored for indefinite periods (assuming
the availability of large enough storage tanks). But there is something else on offer — storing
hydrogen within ammonia.
At Australia's CSIRO, researchers found a way to turn hydrogen into ammonia, meaning it
can be easily shipped with existing ammonia shipping infrastructure. It is converted back
into hydrogen using their membrane, then pumped into hydrogen-powered cars. Voila!
This is a big deal because storing energy this way is infinitely scalable. And if you think about
it, storing energy in big batteries (lithium ion, redox flow, etc.) is not.

Frankly, energy generation from wind and solar has limited utility UNLESS the energy
produced in excess to immediate requirements can be stored to produce energy on demand.
Hydrogen is the only realistic medium that has the capability/capacity to turn solar and
wind farms into baseload.
And this adds a whole new quirk:

OK, now this is not at the commercial level clearly and, in fact, the incurable sceptic in me
would allocate this to dreamland stuff, but it is probably worth keeping in the back of your
mind.
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Of course, if transportation of hydrogen in the form of ammonia did take off, then it could be
a big boost for chemical tanker shippers like Torm, Ardmore, Scorpio, Stolt Nielsen, and
Norden.
A hydrogen roll out road map? Take note of what Nikola and Nel are planning. It could well
be a blueprint for the roll out of hydrogen:
“In his presentation this week, Nikola's Schneider said that every one of the 700 refuelling
stations that the company plans to build across the US would be powered by "renewable
energy supplemented by low-carbon grid energy" using equipment from Nel Hydrogen. Solar
panels will be a prominent feature at every Nikola station, and Schneider later added that
the company hoped to source a minimum of 30 percent of its electricity from these solar
panels and other renewable forms of electricity.
After his presentation, Schneider told Ars that the company would be targeting areas like
Arizona, where low-carbon sources of electricity like solar and nuclear power make up a
significant portion of grid energy, and areas like the northeast, where hydroelectric power is
dominant. But Nikola won't avoid setting up shop on more carbon-heavy grids—Schneider
said where fossil fuel is a major source of power, Nikola will likely buy carbon offsets to keep
its fuel "green."
Nikola's plan to create hydrogen at every station that it opens also potentially solves a
problem that has plagued hydrogen fuel: transportation and storage. Nel will be providing
the storage facilities, which it says will ultimately be able to store up to eight tons of H2 per
station.
There is some hope that such a massive station would be feasible. Recently, Nikola built a
private, one-ton/day station on its property using equipment from Nel, which Schneider said
is currently the "largest gaseous H2 vehicle station in the USA." The company is using the
station to conduct heavy-duty fueling testing.
Nikola says that producing and storing hydrogen on site improves its efficiency, especially
compared to diesel and gas, which must be produced in refineries and trucked out to
stations around the country.”
I’m not really sold on “green” anything since all too often we’re being sold a crock of shit and
upon deeper inspection the narrative doesn’t fit the reality. EVs fit into this bracket in many
countries (Australia, for example, where 85% of electricity comes from natural gas and dirty
brown coal which are MASSIVELY dirtier than gasoline and diesel), meaning that EVs in
Australia are plain stupid… at least if you’re trying to reduce polution and CO2 emmissions.
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We risk being called “dirty capitalist bastards” and it’s a badge we’ll wear with honour. There
are things we’d not invest in which are clearly immoral, but we’re here to make money, not
“feel good”.
By the way who is Schneider? That's Jesse Schneider who recently joined Nikola from BMW
where he was group manager of drivetrain development for BMW Group. Schneider also was
group manager of fuel cell, EV, and hydrogen development earlier in his tenure at BMW. In
addition, he has served as chairman of development of hydrogen fuelling standards and
specifications at SAE International. I suspect he knows a thing or two about this market.
What about hydrogen in Europe? It’s way more advanced than what many think. At least we
can thank the Germans for something.

HYDROGEN: APPLYING THE VIEW
It would appear that the hydrogen theme is gaining momentum, and certainly that this isn’t
just another passing phase or theoretical idea.
The really exciting thing about hydrogen as an energy medium is that it is “infinitely”
leverageable. The only limitation that we can see is finding cheap enough electricity to
make production from electrolysis economically viable. But thanks to the big push in
renewable power this is now fast becoming a reality.
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Ten years. It is crucial to understand that this is how long it takes for an industry to grow. It is
also crucial to get in on a theme well before the vast majority recognise it. We think this
could take 10 years before it’s common. By then most of the money will have been made, but
we’ll have ETFs, indexes, and hydrogen FCell will be as common as well… hydrogen.
But there is something broader at play here: an investment in hydrogen (or at least an
investment that does well on the back of hydrogen taking off) completes the circle of this
"energy revolution" theme (call it what you will) . So what have we got?
• Electricity demand set to rise with an emphasis on zero emissions. But little thought
has gone into base load requirements. We're thinking here uranium being the
technology that can fulfill this "gap". Even less thought has gone into building out more
robust infrastructure. We’re thinking a lot more copper will be required.
• Electric vehicles (lithium ion tech). So the basic materials, lithium, cobalt, nickel,
graphite. Invest in nickel producers and you get cobalt as a credit. Nickel’s primary use
is for stainless steel production. At this stage nickel’s use in batteries is minimal so
buying nickel stocks has an implicit free option on the BEV uptake.
• Grid storage (vanadium redox flow batteries, lithium ion, zinc bromine, sodium
sulphur). We’ll go with vanadium. And if redox flow batteries don’t take off? Well, we
fall back on vanadium’s primary use (reinforcing steel), which is the primary reason why
we bought vanadium producers in the first place. VRFB’s uptake is merely seen as
another “free-option”.
• Offshore oil. What the hell has this got to do with an "energy revolution" theme?
Everything. The world is still addicted to petroleum (to a large extent it has given us the
standard of living we enjoy today). It will take a long time (perhaps not even in our
lifetime) to get away from this dependence. But in seeing an energy revolution 10 years
from now, big oilers have largely given up on investing in big long-term payoff projects
and instead have gone for quick hit shale plays. Remember what happened to coal?
Yeah, well it was exactly what to buy when everyone decided it was dead and buried.
With respect to oil, the end result is that were heading for a big shortage of oil in next 5
years or so and a big spike in the price of crude. And a big catchup investment in big
offshore projects. So investing in offshore oil plays is as important as nickel, copper,
uranium, etc. It could be argued that BEVs and FCell EVs won’t take off unless we see
their uptake as an economic no brainer. And that will only happen if oil pushes way past
$100.

WHAT TO INVEST IN?
Investing in hydrogen is admittedly challenging. Our choices are extremely limited in that
there are few listed companies specialising in the hydrogen industry.
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For many of the companies involved in building hydrogen vehicles (like Honda, Toyota,
Hyundai) or hydrogen infrastructure (Siemens, Air Liquide, Linde, Kawasaki Heavy, Alstom,
Bosch, Shell, Total, etc.) hydrogen is "small change" to their overall operations.
Could hydrogen become a significant part of their business? Yes, but that is not the sort of
bet that I would be willing to make.
When it comes to listed companies specialising in the hydrogen industry, this is all there are:

With few to choose from one could just buy an equally weighted basket of the whole lot (i.e.
buy the sector). Nothing wrong with that. If one of the big ETF providers was to do just that,
folks wouldn't blink in buying that ETF (although the ETF provider would probably have to
market cap weight the ETF due to liquidity constraints).
What about buying the stocks that have great looking long-term charts or at least aren't
making new lows? Theoretically plausible but it is hardly the strategy that gives one comfort
for a long-term investment of 5+ years. And remember, many of these companies aren’t that
old and some don’t turn a profit.
Additionally, stocks that have sick looking charts now can have wonderful looking bullish
setups a few months from now. We have to be careful of being fooled by recent price action.
What about looking at the fundamentals of each company and only buy those stocks that
look to have solid fundamentals and steer clear of those who look fundamentally shaky?
Well, the problem there is twofold. Firstly, the fundamentals are changing rapidly in this
sector, and secondly, most of these companies we think should be treated like venture capital
plays.
So where does that leave us?
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Well, we want some exposure here and as such we are essentially piggybacking on the due
diligence of others who are more well informed. We’re looking at the players that have
managed to source investment capital from the likes of Bosch, Weichai, Air Liquide, DuPont,
Nikola, and Shell.
A number of the companies listed above have industrial conglomerates with significant
shareholdings or strategic relationships:
• Ballard: Canadian based fuel cell manufacturer. Weichai Power 20%, Broad Ocean
Motor HK 10%.
• Ceres Power: UK based fuel cell manufacturer. Weichai Power, IP Group 20%, Robert
Bosch 4%.
• Hydrogenics: Canadian based manufacturer of fuel cells and electrolysis equipment.
L'Air Liquide 19%.
• SFC Energy AG: German based fuel cell manufacturer. DuPont 7.5%.
• Nel ASA (a spinout from Norsk Hydro): Manufacturer of electrolysis equipment and
hydrogen filling stations. No strategic shareholding but strategic partnerships with
Nikola and Shell.
• Powercell Sweden (a spinout from Volvo). Manufacturer of Fuel Cell systems. No
strategic shareholding but they have just teamed up with Bosch to produce fuel cells,
essentially Bosch producing Powercell’s fuel cells under license.
Buyers beware! Here is a "conundrum". If I look at the cash flow statements of all of the 11
companies in the graphic above, they are all horrid. They all have negative cash flow from
operations and have continually issued stock to meet cash flow deficits.
So either revenue needs to pick up, which must translate to positive free cash flow within the
next two years, otherwise most of these companies will go away (many have already gone tits
up). Of course, existing shareholders can keep fronting up additional cash to keep the
business going but this will only result in the stockholdings of smaller equity holders being
diluted.
However, from what we can gather the hydrogen industry is rapidly gaining momentum. The
cash flow deficits of the past are likely to turn positive over the next couple of years. In any
event, buying into these companies now is an implicit bet that the industry will have grown
rapidly 5 years from now. We are seeing the hydrogen industry as a “when, rather than if”
with the “when” being here and now.
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There are big unknowns and one of the biggest is which hydrogen companies will prevail.
But I think we largely overcome this if we piggyback on who the likes of Bosch, Weichai, Air
Liquide, etc. are teaming up with.
What about platinum? After all, fuel cells use platinum as a catalyst to convert hydrogen and
oxygen into electricity and water.
So if fuel cells really take off, why not invest in platinum miners or the metal itself? This is
plausible, but we are hesitant to invest in South African platinum miners for reasons we
discussed in our South Africa Alert.
However, we are aware that dramatic progress has been made to reduce the amount of
platinum used in fuel cells or even doing away with platinum altogether. I think if one was to
invest in platinum, it would be based on one’s outlook for catalytic converters, similar to
investing in nickel and vanadium. Invest based on the outlook for the metal’s primary usage
and get a free option on other usages taking off.
We fear that not being invested in the hydrogen trade could turn out to be a be a huge
mistake and opportunity cost. We don't have a problem investing 1 to 2% of our funds in the
hydrogen theme only to see that 2% go poof (we are in the business of taking risk). But
nothing would gut us more than not risking 2% of our capital only to see that transform to
a 10-15% position 5-10 years from now.
The other thing to mention is that given that we’re position sizing this very small we’d be
quite happy to take our sizing significantly higher should the sector really take off and many
of these companies mentioned become profitable. We’d likely be re-investing at multiples to
valuations we have in front of us today but that’s the price to pay.
So we believe the narrative is strong enough to take a position now in the stocks below even
though their financials look like a dog's breakfast now.
And yes, we realise this is a different approach than we usually take whereby we buy deep
value, usually targeting companies with low or no debt and profitable. In this instance, we’re
skating to where we think the market will likely be 5+ years from now. So we will place a
small allocation to the hydrogen theme.
A final point to consider: exposure to hydrogen as a hedge. Willing to bet that the “transition
to BEVs” will go as expected? But what if fuel cell powered EVs gain a substantial adoption
rate? What if fuel cells and hydrogen overtake lithium ion and/or redox flow batteries on the
grid scale energy storage front?
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LET’S GET STRAIGHT TO IT: OUR HYDROGEN PICKS
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Now, to be clear... we could have included Ballard, SFC Energy, and ITM or even PlugPower
and one two others.
We certainly wouldn’t have issue if one was to include all these stocks in the hydrogen
theme. But we feel between Nel, Ceres, Hydrogenics, and Powercell Sweden we have the
hydrogen theme reasonably well covered.
The reality is that it probably doesn’t matter which 4 stocks we pick or even if we include 8.
The bigger question is do we risk 1%, 2% or 5% of our capital on the trade? That is a
question we cannot answer for you, though we’ve laid out our thesis and position sizing at
this point in time.
Now for the waiting… and that is the hardest part, although we are happy to be wrong on
that.
Sincerely,
Chris MacIntosh
Founder & Editor In Chief, Capitalist Exploits Independent Investment Research
Founder & Managing Partner, Glenorchy Capital

35

Capitalist Exploits Insider

Unauthorized Disclosure Prohibited
The information provided in this publication is private, privileged, and confidential information, licensed for your sole
individual use as a subscriber. Capitalist Exploits reserves all rights to the content of this publication and related materials.
Forwarding, copying, disseminating, or distributing this report in whole or in part, including substantial quotation of any
portion of the publication or any release of specific investment recommendations, is strictly prohibited.
Participation in such activity is grounds for immediate termination of all subscriptions of registered subscribers deemed to
be involved at Capitalist Exploits. Capitalist Exploits reserves the right to monitor the use of this publication without
disclosure by any electronic means it deems necessary and may change those means without notice at any time. If you have
received this publication and are not the intended subscriber, please contact admin@capitalistexploits.at.
Disclaimers
Capitalist Exploits website, World Out Of Whack, Insider, and any content published by Capitalist Exploits is obtained from
sources believed to be reliable, but its accuracy cannot be guaranteed. The information contained in such publications is
not intended to constitute individual investment advice and is not designed to meet your personal financial situation. The
opinions expressed in such publications are those of the publisher and are subject to change without notice. The
information in such publications may become outdated and there is no obligation to update any such information. You are
advised to discuss with your financial advisers your investment options and whether any investment is suitable for your
specific needs prior to making any investments.
Capitalist Exploits and other entities in which it has an interest, employees, officers, family, and associates may from time
to time have positions in the securities or commodities covered in publications or the website. Corporate policies are in
effect that attempt to avoid potential conflicts of interest and resolve conflicts of interest should they arise, in a timely
fashion.
Capitalist Exploits reserves the right to cancel any subscription at any time, and if it does so it will promptly refund to the
subscriber the amount of the subscription payment previously received relating to the remaining subscription period.
Cancellation of a subscription may result from any unauthorized use or reproduction or rebroadcast of any Capitalist
Exploits paid publication/s, any infringement or misappropriation of Capitalist Exploits proprietary rights, or any other
reason determined in the sole discretion of Capitalist Exploits.
Affiliate Notice
Capitalist Exploits has affiliate agreements in place that may include fee sharing. If you have a website and would like to be
considered for inclusion in the Capitalist Exploits affiliate program, please email admin@capitalistexploits.at. Likewise, from
time to time Capitalist Exploits may engage in affiliate programs covered by other companies, though corporate policy
firmly dictates that such agreements will have no influence on any product or service recommendations, nor alter the
pricing that would otherwise be available in absence of such an agreement. As always, it is important that you do your own
due diligence before transacting any business with any firm, for any product or service.
© Copyright 2019 by Capitalist Exploits

36

