Betram Anderer, 1960, Co-CEO and Founding Partner of AVA-CO2, has
founded various companies in the field of simulations software and fluid
dynamics since 1993. Prior to that, he worked in Europe and the USA for various companies in the IT sector such as Compaq, HP and Silicon Graphics.

Sven Jan Vyskocil,1964, Co-CEO and Founding Partner of AVA-C02, spent 12
years as Managing Director of the Spanish Inditex Group (ZARA), which developed into the world’s largest textile group during his time there. Prior to that,
he worked for four years at Marc Rich AG in Zug.
www.ava-co2.com

Where biomass becomes coal
Since the end of October, the world’s first industrial-size HTC plant that produces coal
from biomass has been in operation in Karlsruhe, Germany. The Zug-based AVA-CO2
has become the first company to successfully transform this 100-year old process onto
an industrial scale. The process is best suited to locations where both large amounts of
biomass accrue and clean energy is required.

Simon Tribelhorn is Director of the
Liechtenstein Bankers Association. He is also
Director of the LIFE Climate Foundation.

Small country, big impact

Liechtenstein contributed to the international negotiations at the climate conference in Cancun as a member of the Environmental Integrity Group, which comprises
Switzerland, Mexico and South Korea, too. The idea of a Green Climate Fund can be
traced back to this group. As a country with a strong financial center, Liechtenstein
wants to transform itself into a center of excellence for sustainability.
Interview: Steffen Klatt

Interview: Ulrich Glauber
How does the production of coal from biomass through
hydrothermal carbonization (HCT) work?
Bertram Anderer: The process was researched in 1913 by Friedrich Bergius, who was awarded the Nobel Prize in Chemistry
in 1931. The biomass is mixed and pre-heated in an aqueous solution – this is the “hydro” part. Then it is heated to
approximately 200 degrees – this is the “thermal” part. In the
process the water molecules are removed from the biomass’s
carbohydrate molecules. What remains is the carbon, or the
“carbonization” part of the process. This occurs when the plant
residues are heated to a minimum temperature of 200 degrees
Celsius under a pressure of around 20 bars (290 psi).
Jan Vyskocil: Ultimately, biomass is converted into clean coal under
pressure and heat within a few hours through a chemical process.
What are its greatest advantages?
Bertram Anderer: The greatest advantage is that the HTC process removes nearly 100% of the carbon from the plant residues.
Other technologies (such as biogas) have a much lower carbon
efﬁciency factor HTC is by far the most efﬁcient way to produce
energy out of biomass. As a simpliﬁcation when you burn wood,
for example, you use less than half of the carbon stored in the
wood to produce energy. Clearly less efﬁcient than using HTC
coal. It’s by the way the same with conventional biogas plants.
Jan Vyskocil: Moreover, the process is exothermic. That means
that it gives off more energy than is required for the process.
The AVA-CO2 HCT process is also robust – that is, very reliable.
Because we can use standard components, the HTC plant is
inexpensive compared to other technologies.
Bertram Anderer: The biggest problem with processing biomass is
its transport. And so it is much easier and more efﬁcient to build
decentralized plants for the HTC process – either directly at the
location where the biowaste occurs or in close proximity to it.
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How does one use the biocoal?
Bertram Anderer: The simplest application is combustion for
thermal production, which in turn can be used for heat or electricity production. Our product, however, has other uses too just
like activated carbon. We have noticed that our biocoal has a
very similar atomic structure to conventional activated carbon.
We are verifying this. If so, the biocoal would also be suitable
as a starting product for carbon black – a dye used in the tire
manufacturing industry. And when we don’t fully carbonize
our product, it is possible to mix it with normal soil, activate
it in a separate process and use it as a nutrient enrichment for
soil enhancement. The product could thus reduce the use of
fertilizer and play an important part in soil quality enhancement. Even more, BioChar could serve as a CO2 sink making
the overall HTC process CO2-negative..
Where else can plants be built?
Bertram Anderer: The most logical place is for companies in
the food processing industry, which produce waste materials that they can no longer use. Our plant in Karlsruhe was
designed to use biowaste mainly from breweries. Large amounts
of brewer’s grain and sludge arise during the production of beer.
Most of the brewer’s spent grain is thrown away, though it has
a large amount of carbon and is easy therefore to process for
our purposes. It would also be ideal to have an HTC plant at
the end of the brewing process; the carbon could be extracted
from all the liquid biomass – grains, yeast, sludge – and used to
satisfy the energy needs of the plant, thereby replacing energy
produced by oil or gas. And you wouldn’t see this by looking at
the outside of the premises, only be glancing at the electricity
bill and CO2 balance of the brewery.
Jan Vyskocil: This opens the door to thinking about other
similar areas of application, for example in juice production,
where huge amounts of orange peels accumulate, or in sugar
production. The possible applications for HTC are almost without limits.

Sven Braden works for the Liechtenstein
Office of Environmental Protection. He is a
member of the Liechtenstein delegation to
the international climate negotiations and the
LIFE Climate Foundation.

Is international climate policy back on track following the UN
Climate Change Conference in Cancun in December?
Sven Braden: The conference in Cancun has deﬁnitely restored
trust in the decision-making abilities of multilateral processes.
After Copenhagen, international climate policy efforts were
nearly derailed. So yes, one can say that since Cancun, they
are back on track.
What were the most important outcomes from Cancun?
Sven Braden: The most important outcome is that the essential
elements of the non-binding Copenhagen Accord have been agreed
to by the 193 member states in a closing resolution. This includes
the agreement to limit global warming to less than two degrees
celsius above pre-industrial levels with an option to reduce that
level to only 1.5 degrees celsius if possible.
Furthermore, the agreement includes a 100 billion US dollars
per year Green Climate Fund to ﬁnance and implement projects
and climate protection strategies in developing countries. Moreover,
the need for newly industrialized countries and developing countries to reduce emissions is now being accepted by them, too.
What role did the Environmental Integrity Group (EIG) play?
Sven Braden: The role of the EIG cannot be underestimated.
The Green Climate Fund emerged from the efforts of this group,
as did the establishment of an international registry of climate
protection measures.
What must be accomplished in the coming months in order
to reach a comprehensive international agreement?
Sven Braden: A pressing issue remains whether the Kyoto
Protocol should be extended or if only its essential elements
should be continued. Others are that the individual reduction
targets of countries in the resolutions must be embedded, just
like the relations between industrialized countries and developing countries must be deﬁned.
What does the Cancun Climate Agreement mean for the carbon
market?

Sven Braden: The Cancun agreement does not have a direct
inﬂuence on the price of European emissions allowances. And
the ﬂexible mechanisms found in the Kyoto Protocol have not
yet been extended. However, there now exists a legal foundation upon which the future climate regime can be built. That
did not exist previously.
What can international climate policy offer the ﬁnancial market?
Simon Tribelhorn: International climate policy, with its market economy approach, offers signiﬁcant opportunities for all
economic sectors. We are only just beginning to tap into these
opportunities with respect to the ﬁnancial market in general
and in Liechtenstein in particular. This subject is increasing in
signiﬁcance – and this makes the LIFE Climate Foundation’s
work so important given its emphasis on creating knowledge
and building networks. Financial intermediaries can longer
disregard the subject of sustainability in general and climate
protection in particular in the long-term. With respect to the
amount of money put into sustainable investments, we still have
a long way to go. Sustainable funds worldwide have a market
share of around one percent currently. Every second investor
views ethical funds positively, but less than one percent are
actually investing in them. We therefore have to create awareness that sustainability in ﬁnancial matters also equates to
long-term proﬁtability.
How does Liechtenstein’s financial center regard these
opportunities?
Simon Tribelhorn: Our ﬁnancial center is working intensively
to develop know-how and is launching ever more activities in
the ﬁeld of sustainability. But clients naturally want to obtain
results with their responsible investments and this is a challenge
that we must overcome. We want to use the existing potential
and capture a leadership role in the long run. Sustainability is
far too often exploited for marketing purposes. Quite simply, if
you call yourself sustainable, you must truly be sustainable. We
are convinced that we are on the right path and that we have
the potential to truly become a sustainable center of excellence
for sustainability.
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