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There is nothing new in saying the world
is in need of novel ways to save on carbon
emissions. Since climate change became a
reality, goverments and private companies
have began to work in regulation and
policies that help to avoid the impact that
the evolution in trade logistics is having on
the environment.
There are two key dates to remember
with regard to climate change action,
March 21, 1994 when the United Nations
Framework Convention on Climate
Change (UNFCCC) entered into force, and
the recent 2015 United Nations Climate
Change Conference (COP 21), which
was marked in Paris, were 197 parties
participated to reach a global agreement
on climate change. Despite protestations
from Maersk Line, shipping was notably left
from the agenda.
CARBON EMISSIONS IN MARITIME
SHIPPING
Yes, we can say that maritime shipping
is the most carbon-efficient way of
transportation, but, should we be
proud of saying that? The International
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Maritime Organization, in its Third IMO
GHG Study 2014, calculated that total
shipping emissions in the year 2012 were
approximately 938 million tonnes of CO2
and 961 million for greenhouse gases
(GHGs) combining CO2, CH4 and N2O.
International shipping emissions for
same year are estimated to be 796 million
tonnes of CO2 and 816 million tonnes of
CO2e for GHGs combining CO2, CH4 and
N2O. International shipping accounts for
approximately 2.2% and 2.1% of global CO2
and GHG emissions on a CO2 equivalent
(CO2e) basis, respectively.
THE ORIGIN OF CO2 IN SHIPPING
There are several starting points for the
release of CO2 emissions in the shipping
industry, but the biggest impact on the
environment is coming from vessel fuel
emissions. Vessel emissions are directly
linked with fuel consumption. Most vessels
are navigating 80% of the time, so their
emissions are constant, but even during
the port stay, vessels engines do not stop,
so emissions savings are not being reaped.
However this is not the only way in which

the shipping industry is producing CO2
emissions. The rest of the logistical chain
linked to the container that is giving service
to a vessel is also producing CO2 emissions.
During container operations in a
terminal, moving the containers generates
a median of around 6kg of CO2 emissions
per TEU. This means that in a port with
around 35 milion TEU, it would generate
around 210kg million of CO2 in a year.
HOW TO REDUCE EMISSIONS
Our industry should now look for ways by
which CO2 emissions could be reduced.
As mentioned by the ICS in its 2014
report “Shipping, World Trade
and
the Reduction of CO2 Emissions”, the
option to reduce CO2 emitted will come
through a combination of technological
and operational developments, as well as
through the introduction of newer and
bigger ships.
Bigger ships are now a reality in ports,
but there are other actions that need more
time, such as the adoption of cleaner fuels,
adding 'scrubbers' or other exhaust gas
cleaning devices to ships, and wider use
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of alternative sources of energy including
wind power and port-side electricity.
In this “war on pollution”, there is an
entity that could lead, the IMO. Recently,
the European Commission has contributed
with over US$10 million into a new and
ambitious IMO project aiming to stablish
a global network of Maritime Technology
Cooperation Centres (MTCCs). The aim
of the project will be to help beneficiary
countries limit and reduce GHG emissions
from their shipping sectors through
technical assistance and capacity building.
WHERE INNOVATION IS NEEDED?
As we have seen, our industry is focusing
its efforts in saving vessel emissions, but
there are other fields that could make
shipping “greener”. Action is also needed
for the non-direct vessel consumption
issues. About the 90% of the non-bulk
cargo worldwide is transported by
container. Container shipping is an industry
that year by year continues to grow and
this growth means subsidiary industry has
to adapt. An example of this is the Panama
Canal expansion, which aims to allow
bigger vessels to cross, another instance is
automated port terminals.
Shipping is changing and being adapted
to the container, but there is a thing
that is not changing: the container itself.
The container, due to market needs, is
generating a big quantity of CO2 emissions
which negatively affects the environment.
EMPTY REPOSITIONING: THE ETERNAL
PROBLEM
21% of the total containers moved per
year are empties, and every year, more and
more units are moved, and the percentage
of empty movements is proportionally
increased. The container imbalance is a
question that affects most of the routes,
in major or a lesser extent. We must
emphasise the fact that this “irregularity”
is causing a significant overcost to shipping
lines, economically and structurally talking,
but not only the shipping lines are affected
by the “empty effect”, the terminals also
take a hit in terms of hub transhipment
ports risking collapse during difficult
periods.
Obviously, some routes are more prone
to this situation than others, and shipping
companies, who have experienced this
situation for many years, have adopted
appropriate measures to minimise the
impact this situation causes them by
optimising the way of repositioning empty
equipment to deficitary areas with the
minimun possible cost. Yet shipping is not
ruled by a mathematical algorithm, so
sometimes the planned operative should
be adjusted due to external factors, or
sometimes even due to an unexpected

market change, thereby bidding farewell to
cost optimisation.
We may consider market characteristics
as one of the motivating factors for this
situation, yet in a global world, different
countries have different industries, with
different commodities or products that
are produced to cover the needs of
other areas, and, at the same time, those
countries need other products from other
areas to cover their own needs. This
difference in the industry and, by hence, in
product characteristics, is the reason that
obliges us to use one or another type of
container, thus motivating the unbalance.
Unfortunatelly, market characteristics are
hardly changing at all.

• Berth time reduction means less port
congestion and less anchorage waiting
time, thus more time will be available
when sailing to the next port at a more
economical speed. As a consequence,
lines will emit less CO2, not only in port
but during sailing too
Nothing is impossible. In the hands of
profesionals logistics is the knowledge of
problems and the ideas for the solutions.
This is the only way to help the industry
to be improve. New technologies are
appearing and we must embrace these in
order to help industry innovation.

EMISSIONS AND CONTAINER
REPOSITIONING?
If we calculate the CO2 emissions of a
40 foot empty unit repositioned from
Algeciras, Spain to Shanghai, China: the
result is around 328kg per 40 in only one
leg. We are talking about millions of units
that are doing this or similar movements
on an annual basis, so it is easy to
understand how important it could be to
find a solution that reduces the volume of
empty containers moved.
According to the information we
gather from several terminals in different
countries, the average of CO2 emissions
related to container handling in a terminal
are above 6kg per TEU. Only with the
optimisation of empty repositioning, if
main shipping actors could reduce empty
movements by a 30%, there would be a
saving of 145.800.000kg of CO2.
The benefits of optimised repositioning
are as follows:
• Reduction in time that vessels stay in
port. Less movement means less port
operation time. Less stay means less
CO2 emissions
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