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Hydrogen -

hope for the future

We are witnessing a huge race to find solutions

to the current energy price crisis. LGP Senior Expert

Counsel Klaus Wolfer spoke to Erich Gornik, one of

Europe’s leading experts on nanotechnology and

semiconductor devices, about hydrogen as an

important energy source and why it pays to put

scientific findings above political slogans,

headlines and short-term hype.

Wélfer: To what extent

can hydrogen serve increasing
demand and, above all, provide
climate-neutral energy?

Gornik: The problem with hydrogen at
the moment is that electrolysis-generated
production is very costly and is only cli-
mate-neutral if the electricity is first pro-
duced in a climate-neutral way. The second
problem is that a lot of distilled water is
used, which requires a lot of energy to pu-
rify beforehand. This makes distillation and
thus also hydrogen production expensive.
However, I assume that new processes with
new catalysts will become much cheaper.
These are currently still in the research stage
and it will be several years before they are
ready for industrial application. It is proba-
bly also possible to produce hydrogen from
water with special algae, but these are new
processes that will take another five to ten
years to develop.
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We have a European hydrogen
strategy. Some say that in a way
itis already being overtaken by the
new anti-inflation law in the US, as
America offers huge incentives for
the production of hydrogen via
massive tax exemptions. Europe
attaches very strict and restrictive
conditions to subsidies, while in the
US research on “green” hydrogen

is being carried out eagerly in order
to achieve breakthroughs.

I can only agree with that. America is much
more flexible here and apparently also bet-
ter advised than Europe, because Europe
hinders itself enormously with its purist ap-
proach. I think the US approach is the right
one. We should not pull out of fossil fuels
completely, but instead use a certain pro-
portion, because there is nothing better. No
fuel will ever be better in terms of energy
density. However, it is quite possible to bind

CO, and thus to become climate-neutral.
The USA will run ahead of Europe if Europe
cannot agree on some kind of programme
within the next two years.

Several major European players, such
as Germany, often hinder themselves
through their negative approach to
nuclear energy and through overambi-
tious, unrealistic targets. France, as the
second major player, has the advantage
of being committed to nuclear energy
for a long time and, under President
Macron, has also set up strong support
for hydrogen research. In terms of
research and breakthroughs, can
France - | don’t want to say substitute -
but lead and guide Europe? And
should we in Austria take our

cue from France?

I can confirm this. First of all, France has
a base level of secure electricity supply due
to its large share of nuclear energy. If addi-
tional electricity is generated through solar
energy, for which France is much better po-
sitioned than Germany due to its southern
location, you can of course also use part of
the electricity generated by nuclear energy
to generate hydrogen. Hydrogen is an en-
ergy store, so to say, that can then be used
in many ways. I believe that France has the
right strategy to set an example in Europe.

There is already cooperation

between the Austrian and French
industry. In Paris | saw an H2 racing
truck from the truck manufacturer
Gaussin with additions from AVL List -
what future do such technology
partnerships have?
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I know the List company has built an ex-
tremely efficient, if stationary, fuel cell, with
very good data in terms of durability and
efficiency. This system can be used indus-
trially. I assume that the development of
hydrogen drives for trucks, i.e. larger units,
will be successfully implemented in the
next few years.

Supply could become a problem,
because the fuel station network is
considered expensive and is currently
still rather broad-meshed ...

The hydrogen fuel station network is cer-
tainly cheaper than the electric charging
network, which is much more expensive
to build. The hydrogen network can take
over parts of the existing network and most
petrol stations already have natural gas sup-
plies. It should be possible to transport hy-
drogen via natural gas pipelines.

This is an interesting scientific
view that contrasts with industry
or states going all in on battery-
powered vehicles.

@ M
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“Hydrogen drives
for trucks will soon
become reality

That is incomprehensible to me. Of course,
an electric car is of great benefit, especially
in the city, because it produces no emissions
at all. But the electric car is not that efficient
in terms of energy consumption, because it
must carry the heavy battery load, thus re-
quiring additional energy. Electromobility
is a good thing, but we should not believe
that 100% of traffic can be covered by elec-
tric vehicles. In my view, this is a misguid-
ed development, especially since there will
be problems with sourcing raw materials.
There are some initial plans for the disposal
procedures for batteries. But basically, dis-

LGP Senior Expert Counsel Klaus Wolfer (I) and Professor Erich Gornik (r).

Erich Gornik

posal should already be taken into account
in the production of batteries so that they
can be easily disposed of or the materials
can be reused. It will certainly take anoth-
er five to ten years until recycling reaches a
reasonable capacity.

If we want to rely on batteries

as the pillar of our energy supply
right now, we would need gigantic
sums and a huge amount of raw
materials. If | understand this
correctly, this is actually
unrealistic?
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Gornik: We would probably soon reach our
limits in terms of the availability of raw ma-
terials were we to run everything electrical-
ly worldwide. It would certainly not work
without the involvement of Russia.

We are currently very dependent
on Russia, China or the Democratic
Republic of Congo for many of our
green technologies, which does not
fit in at all with the current desire
for energy independence.

Right, we should actually see the treasures
that the earth has provided us with as be-
longing to all of humanity and that individ-
ual countries only own them because they
happen to have the right to exploit them.
The gas or the oil is not Russian or Chinese
per se, because these raw materials belong
to the whole of humanity and therefore
one should not pursue moral politics with
these energy resources. This is a completely
flawed approach and harms Europe in par-
ticular.

There is also the idea of producing
green energy elsewhere: in the United
Arab Emirates, in Saudi Arabia or most
recently in Canada, hydrogen could be
produced locally from “green” electricity,
which is then transported to European
industrialised countries to be used in an
environmentally friendly and efficient
way. What relief can be expected from
these initiatives for Europe in the

short and medium term?

None at all in the short term, because these
are primarily projects that are supposed to
show how efficiently you can do it. That
means it takes several years. And then
there’s the fact that the long transport routes
are expensive and you're basically walking
into a price trap, because this form of green
hydrogen will always be expensive and thus
lead to a very big competitive disadvantage
for Europe. Germany would basically be
in a very good position if the country had
not shut down its nuclear power plants and
instead planned to convert the superfluous
electricity, of which there has been an enor-
mous amount from wind power in the Bal-
tic Sea in recent years, into hydrogen. Then
Germany would have no energy problems
at all and would not have to buy hydro-

14 LGP news

gen from Australia and Canada. Germany
should develop its own industrial methods
to produce hydrogen from wind on a large
scale and switch the nuclear power plants
on again. Anything else will lead to a very
severe handicap for German industry. The
standard of living in Germany will drop,
because the question is whether German
industry will even be competitive in a few
years.

What possibilities are there for
the use and generation of green
energy in Southeast Europe? I'm
thinking, for example, of North
Macedonia, where the sun
shines very strongly.

(11
Gas
and oil are

not per se
Russian or
Chinese.

Erich Gornik

Yes, you should generate electricity primari-
ly with solar cells in these regions. In south-
ern Italy or southern Spain, the efficiency of
a solar panel is at least twice as high as here.
That means that electricity costs exactly half
as much there. That is a competitive disad-
vantage for us. Because we have money, we
build huge numbers of solar panels. Within
Europe, it should be possible to generate
electricity in another country where it can
be generated more efficiently. If we have
to buy twice the number of panels, we are
consuming a lot of raw materials. The pro-
duction of solar cells generates a lot of CO,,
but strangely nobody talks about that. So-
lar cells are mainly made of silicon, which

needs be at high purity levels and requires
a very energy-intensive process. We should
also think about saving materials if we want
a real energy transition.

That is also the question with
hydrogen transport. There is serious
talk about bringing it from Australia
and Canada to Europe. Isn’t that
also very costly in terms of the raw
materials required?

It’s also unethical to transport liquefied gas
to Europe from such a great distance. That
pollutes the oceans and the air. Of course,
if one were to stipulate that the ships must
be hydrogen-powered, the climate effect
would be small, but then quite a lot of the
hydrogen to be transported would be con-
sumed.

When it comes to the use of

hydrogen, there is always talk of
so-called “Hydrogen Valleys’; where
the production and use of hydrogen

is concentrated. Probably most expedi-
ently in the vicinity of heavy industry,
where relieving the environment by
running on hydrogen would bring

a lot of benefits.

Yes, that makes a lot of sense, because it’s al-
ways good if the transport routes are short.
You can basically produce hydrogen wher-
ever there is wind and sun, maybe also with
geothermal energy. Transporting hydrogen
over long distances carries the issue that
practically no material is completely leak
proof and hydrogen diffuses out of all ma-
terials. Therefore, it is better to concentrate
everything locally.

In Northern Burgenland, hydrogen

is to be produced on a larger scale
around the wind farms due to their
often surplus energy production.
There is also talk of feeding hydrogen
into the gas grids. Does that have

a future? Should we focus

further on this?

I believe that wherever you have superflu-
ous electricity, you should rely on hydrogen.
Electricity is the most valuable energy we
have. Before we just dump it without having
used it, we should produce hydrogen with
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it. T hope that hydrogen production will be-
come a little more efficient. But instead of
just dumping unused electricity, using it for
hydrogen production is the best method.
And the hydrogen economy will certainly
cover 35 to 40% of the total primary energy
demand in about 15 to 20 years.

Up to 40 % of total energy
demand? In about 20 years?
Regardless of how it

is generated?

For the clean energy transition, you need
hydrogen above all else and you should also
use grey hydrogen as far as it is necessary.
It will be phased out anyway once the sub-
sidies for green hydrogen are significantly
higher. It is good to use existing production
methods, even if they are not yet complete-
ly climate neutral. The Americans are very
pragmatic and apparently much smarter
than the Europeans.
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In what way does European
science organise and articulate
itself vis-a-vis politics?

There are many conferences on hydrogen
and European science sees how valuable it
is and what you can do with it. However,
I believe that European politics has long
since abandoned really listening to science.
Unfortunately, you get this impression
when you follow Europe’s actions in climate

policy.

Will it ultimately take a real
energy collapse in the coming
winter to bring about a
rethink here?

Well, that would be sad, but it probably
takes dramatic circumstances for people to
wake up. European politics has started to
completely abandon the wishes and needs
of its people. This is a very worrying devel-
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opment that could lead to an extreme de-
stabilisation of our political system. I hope
it will not continue like this. |

LGP Senior Expert Counsel
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Foreign Ministry for a long time. He was Head
of the Austrian Cultural Institute in Rome
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in Indonesia and Turkey.
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Professor emeritus for solid-state electronics
and nanotechnology at the Vienna University
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components and infrared laser technology.
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eral Government. More than 500 publications
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Towards a

green hydrogen societ

or the last five years, I have ded-

icated my term as a Member of

Parliament to the development

of renewable hydrogen in France

and Europe. Today, hydrogen
has made its mark on the worldwide en-
ergy landscape by occupying an important
place in politics. Because it is such an
important building block of the interna-
tional climate ambitions of COP 26, every
country should be fully briefed on hydro-
gen energy. However, the environmental
and social dimension required to drive the
development of this zero-emission energy
source is too often lacking. The “CLUB
VISION HYDROGENE”, which I found-
ed in March 2022, is a new repository for
ideas and at the same time a positive cata-
lyst for action. Its mission is to train stake-
holders, identify and promote initiatives,
find solutions, share best practices and
experiences and, above all, communicate
in order to contribute to the dissemination
of this form of green energy. The aim here
is to provide access to abundant, environ-
mentally friendly energy to as many peo-
ple as possible, including those who are
less well off.
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Our focus on hydrogen and France

is complemented by a current policy paper

on green hydrogen. In his guest editorial, French

politician Michel Delpon, France’s “Monsieur

Hydrogene”, discusses the great potential

of this emission-free energy source

for business, industry and

agriculture.

Energy is economically and financially
heavily based on volatile pricing. We there-
fore need to move to an ecological transi-
tion based 100% on renewable energy. For
the time being, energy may be more expen-
sive, but eventually it will level out: once
hydrogen costs as much as fossil fuel, about
2 euros per kilogram, we will be a hydrogen
society. All countries will then operate on
an even playing field, regardless of the re-
gion, including the African nations, which
will finally also be included thanks to in-
tensive solar radiation. Hydrogen produc-
tion will be driven by the mass production
of electrolysers, tanks, fuel cells and new
use cases. This means between 150,000
and 200,000 jobs for France by 2030, in 25
sectors of activity and around 100 differ-
ent professions. This will boost upstream
production in the entire renewable energy
sector: photovoltaics, wind power, meth-
ane, hydropower and geothermal, as well

as both natural and by-produced hydrogen,
not to mention CO, capture, which is mak-
ing great progress.

On the downstream side (use side), in ad-
dition to mobility, i.e. car, truck, sea and
air transport, there will be a gigantic mar-
ket for industry, especially for steel, con-
crete, nitrogen fertiliser and construction
with hydrogen-powered boilers. Bankers
have also begun to understand this para-
digm shift and will act accordingly: they
are abandoning fossil fuels and increasing-
ly focusing on green finance by selecting
investors who do not pollute. The national
challenge, as with all interlocking tech-
nologies, is to maintain our sovereignty
over the entire industrial value chain. In
the future, every European country must
therefore succeed in striving for this eco-
nomic sovereignty by promoting clean re-
industrialisation, industrial relocation, and
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shorter transport routes. In 2020, France
authorised a 10-billion-euro budget to
support the hydrogen sector through the
COVID-19 crisis.

Before the Ukraine war and the econom-
ic and financial sanctions against Russia,
European climate policy was strengthened
through the “Fit for 55” package which
ambitiously promotes the development of
hydrogen technology. At the time, howev-
er, no one anticipated the major geopolit-
ical tensions that are now having a huge
impact on our economy due to our depend-
ence on imported fossil fuels. The conse-
quences are hugely increased production
costs for grey hydrogen made from Rus-
sian gas, which in turn makes green hydro-
gen more competitive.

That is why I am lobbying the government
to pass a decree allowing the direct con-
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nection of electrolysers, which will fix pro-
duction costs and fully decouple hydrogen
production from fossil fuel market fluctua-
tions. In addition, the next draft law on the
ecological transition will address the scal-
ing of renewable energies from 2023 on-
wards by facilitating permits for the siting
of carbon-neutral plants throughout the
country. Another of France’s trump cards
is the “France 2030” programme, whose
goals have been set by the President of the
Republic and in which hydrogen plays an
important role. Thus, France is the country
best positioned to achieve carbon neutral-
ity by 2050. It is essential that European
countries, which sometimes have different
interests, find a unified roadmap to meet
the goals of the Paris agreement.

In any case, the drought and fires of the
past summer are a serious warning for the
future of our planet! |
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MICHEL DELPON

is President of the “Club Vision Hydrogene”

in Paris, founded in spring, and a former
French MP (2017-2022). At the end of August,
Michel Delpon was appointed "“Ambassadeur
France 2030" for hydrogen by President
Emmanuel Macron.
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