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Global trends and challenges

By Sam A. Rushing

ith today’s global merchant

carbon dioxide (CO,) market

estimated to be over 20

million tonnes of annual
consumption, the US still leads the way,
with estimated usage over 40% of this
grand total. Then, markets including
Japan and Europe tend to follow in
market size. Market growth generally
follows general economic trends,
therefore slow but steady growth is found
for the commodity in the developed
world markets, and often, more rapid
growth is common in many of the
developing economies.

What have been called the BRICS
countries in the past have, in some cases,
suffered economic slowing, in part due
to the current worldwide oil glut and a
range of other factors. Low oil prices will
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further impact specific large applications
such as EOR (enhanced oil recovery).
Further on the subject of trends, beverage
applications for CO, carbonation are
less of a growth market in the developed
world, due to more consumption of
filtered and spring water, sports drinks,
and naturally carbonated water products.
In the developing world markets, there
is often the opinion that growth of soft
drink and beverage markets will continue
to maintain a healthy pace in conjunction
with population growth, and modest
plant expansions, plus increased budgets.
The major industrial gas firms
continue to improve upon source
locations and diversification, so they can
weather the difficult times left behind
during the shortages precipitated by the
loss of certain by-product source types,
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whether these be short-lived, or of a
longer term nature. These shortages have
been precipitated by issues including
economic hardships brought about by
commodity prices being depressed,
leading to sources closed for indefinite
times. Such an example is the ammonia
industry experiencing massive plant
closings years ago, due to high natural gas
prices, and fierce competition by cheap
ammonia imports. Another example,
as of late, was the drought in the US,
which had an impact on grain availability
and prices in 2015, which in turn had
an effect upon CO, by-product from
fermentation from some the Midwestern
ethanol plants. These ethanol-sourced
events occurred during the mid-to-late
2015 timeframe.

When these shortages and changes
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occur, the industry tends to adapt

rather rapidly and strategically to make
alternate sources and supplies available
to the customers under contract. Many
CO, source disruptions are thought

of as an act of God, or a product of
circumstances which they cannot
directly control, such as today’s cheap
oil leaving many producers bankrupt or
suffering economic hardships. As to the
oil industry today, with oil worth about
US $37/barrel now, new EOR projects
make little economic sense, when viewed
through the lens of a short-term venture
and short-term profits. However, many
of the EOR projects underway today
have been operating for many years to
decades-long. Such long-lived projects
will survive; and it is logical to see oil
prices rise in the future, no doubt. Then,
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as oil prices strengthen, EOR will be
considered again.

CO, applications development has
been a new area of growth plans for the
independent gas firms globally, and such
interest continues to expand. Albeit in
the world’s largest CO, market, the US,
very few independent CO, producers as
fully integrated CO, firms exist today, as
a product of the acquisition of practically
all the independent gas firms of some
size. Some 40% or more of the liquid CO,
from merchant plants is sold to the food
industry in the US, however, in many
developed countries, there remains room
for growth of applications, much of which
are food processing uses; which will be
followed in the developing world markets.
In many developing countries, cryogenic
freezing, cooling, and MAP (modified
atmosphere packaging) applications
have yet to be implemented in any
way, as well as various industrial uses
such as photosynthesis enhancement,
supercritical extraction, water treatment
applications, and much more.

In North America, ethanol is the
predominant source of supply to the
markets, followed by sources from
anhydrous ammonia, reformer, and
natural wells. Ethylene oxide, titanium
dioxide, flue gas, and other sources are a
much smaller part of the supply network.
The gas companies have embraced
ethanol well, particularly during the
boom years, when fuel grade ethanol
plants were being built rapidly; and even
after this time, such as the developments
by Air Products in the Midwest. It has
been thought that advanced biofuels,
such as cellulosic ethanol, and more
ventures which are affiliated with cheap
natural gas, such as ethylene oxide
will follow with new sources for CO_;
however, some of these raw feedstock
sources have been slow to develop. The
goals for source reliability, location, and
price are key components for new or
replacement raw CO, sources for the gas
companies.

Acquisitions impact
On the subject of CO, gas company
consolidations, this has taken place

over the years on a significant level,
particularly in the US. When I look
at all of the acquisitions, the pace has
been amazing, and the end result is
the absolute strengthening of the few
CO, majors, and the elimination of
independent players in the markets.

For example, the most recent
acquisition announced of significant
size during late 2015, which will have a
huge impact on the markets is the sale
of Airgas to Air Liquide. Then, in 2016
NexAir acquired the Tennessee CO,
and dry ice operations of Air Liquide; a
relatively small acquisition. When going
back prior to 2015 in the US, the hurried
pace of acquisitions which has eliminated
two major independent players in the US
by significant means was the acquisition
of EPCO Carbon Dioxide in 2013 by Air
Products. These products now are more
complete in the menu of commodity
gases which the company currently

“The goals for source
reliability, location, and
price are key components
for new or replacement raw
CO, sources...”

offers in North America. Around the
same time, technically in 2014, was the
acquisition of Continental Carbonic by
MATHESON; thus two family-owned
independents which have principals

as brothers were taken off the map as
independent competitors.

When I go back a few more steps, there
has been Praxair’s acquisition of NuCO,
- an expensive purchase for a highly
profitable business working in a niche
market — and in 2011 Airgas purchased
Pain Enterprises, a Midwestern CO, firm
which had a long history. Going back
even further, in 2007, Heller Carbonic
in the Midwest was acquired by Air
Liquide. The pace of acquisitions in
recent years has been both staggering and
extraordinary, eliminating virtually all of
the major independent CO, producers
and marketing firms in the US. This is
significant, since it is the world’s largest »
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) CO, market that has experienced such
acquisitions. Thus today, what emerges
from this, would be Air Liquide, Linde,
Praxair, Air Products and MATHESON,
essentially controlling the markets.

On the European and international
front, CO, company acquisitions have
also occurred - two being Yara in Europe
acquired by Praxair in 2015, while the
same year saw Tecnogas of Peru also
acquired by Praxair.

Trends and challenges

The end product of these acquisitions
by major gas firms, or primarily
independents on a global front, is the
strengthening of selling prices, and

the implementation of more uniform
operating standards throughout the
industry, in many cases. Further
development and implementation of
additional applications for the product
has usually been the domain of the
larger gas producers; this is critical

on at least two fronts. Firstly, long-
term sustainability for the gas firms
relies in part on diversification and
implementation of a broad spectrum of
applications for the product. Secondly,
there is more of a green take on
applications today, toward a more carbon
neutral status.

When speaking of carbon neutral and
the limitation of CO, emissions, whether
this be from the product or place where
the application of CO, occurs, or from
the raw sources or even the production
plants, eventually more of this may
be examined under the microscope.

For example, a by-product source has
recently been discussed as potentially
being available from a source located on
a Caribbean island nation. This source
must be carbon neutral, with this country
having signed on to the Paris agreement
on climate change. As a matter of course,
more countries will eventually be faced
with the need to harness a CO, by-
product in an environmentally-friendly
manner rather than simply venting to
the atmosphere, with no consequences
remaining whatsoever.

As a result of the Paris Agreement
on Climate Change, or other
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environmentally-based initiatives, more
requirements may be made to sequester
or limit CO, emissions and by-product
streams, rather than simply venting to
the atmosphere. All along it has been
thought that a great deal of economic
subsidies and political support will

be necessary to see true efforts on the
carbon sequestration front. Perhaps the
Paris deal will start this process in many
global nations; however, we need more
than this agreement to significantly limit
CO, emissions.

“...improving efficiencies,
maximising source
opportunities, and
controlling overhead costs
are essential”

As mentioned earlier, CO, applications
development are a significant part
of long-term market growth, while
diversification via more applications
used for the commodity are a sound
growth strategy; the well-known
applications including food processing,
metallurgy, dry ice manufacturing, water
treatment, and cylinder gas usage will
always continue to be a strong baseload
for the markets.

When evaluating the US CO, markets,
as mentioned before, near 40% of the
grand total of the merchant market
product is highly dedicated to food-
related service, including freezing,
chilling, dry ice, and MAP applications.
Then, high on the list of traditional uses,
beyond beverages, which often call for
under 20% or less of the market demand
in many regions, include uses such as
the resale/repackaging into cylinders.
Further, among the larger-use markets
are dry ice pressing, welding applications
and metallurgical applications; and to
follow, markets such as water treatment
can be significant in some geographies.
The developed markets outside of the
US may often reflect a largely similar
market demand break-out. Then, of
course, soft drink usage and beverage
carbonation are the lion’s share in many

developing markets; however, there is
growing interest in diversification into
a wider range of applications in the
developing world.

As for prices, since the price of energy
is less of a factor these days, price
increases will be consistent with various
producers’ indexes in many cases — and
if energy remains relatively low, price
growth will be somewhat restrained.
The industry at large is seeking ways
to implement and improve efficiencies
within their operations; from the
plant operations, to distribution, to
marketing costs, for example. Longer
term, the industry will follow trends and
opportunities within the realm of CO,
source changes which are either initiated
due to improving their infrastructure and
efficiencies, or as a product of source type
changes brought about by commodity
values, and factors driving their
production - including the production
of ammonia, the refining of oil, and
fermentation for fuel grade ethanol. A
major challenge, beyond trying to predict
and adapt to market changes, would be
the interruption of sources; this remains
one of the toughest challenges.

For the gas companies, improving
efficiencies, maximising source
opportunities, and controlling overhead
costs are essential components for long-
term sustainability and success. &)
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