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GENERATE is published by the GEA Group
Aktiengesellschaft, an international technology
group with operating subsidiaries in around

50 countries.

Listed on MDAX stock index, the company
focuses on specialty mechanical engineering -
especially process engineering and equipment.

The principal markets in which it operates are
foodstuffs, dairy, beverages, brewery systems,
pharmaceuticals, biotechnology, cosmetics,
petrochemicals, biofuels, energy technology
as well as marine. The GEA Group is one of the
world’s market and technology leaders in

90 per cent of its businesses.

The group, headquartered in Bochum,
Germany, reported sales of EUR 5.2 billion in
2007 and employed more than 19,500 people
as at December 31, 2007.
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Welcome to the eighth issue of GENERATE,
published by the GEA Group Aktiengesellschaft.

Dear Readers,

The crisis that started engulfing the
world’s financial markets in 2008

has inevitably spread to most of the
world’'s major industries. 2009 is going
to be an extremely challenging year
for most of the planet.

Whatever the economic climate, there
are key commodities such as energy
and food that we need to survive.

Our main feature in this issue looks
at the global challenges facing the
generation and distribution of both in
2009 and beyond. The world is going
to need more energy, with much of the
predicted future demand coming from
China and India. Fossil fuels won't
last forever and governments across
the world are exploring renewable
energy options to fuel their future.
Soaring food prices impacted on us all
in 2008 and with the global population
rising by 200,000 people a day, food
prices and food demand are likely to
keep rising. We need to grow more,
make better use of what we grow and
use new and better food processing
technology to feed the world.

GEA is a big player in the power and
food processing industries, two areas
where there is significant growth
potential. Our reputation and

Engineering Excellence put us in a
good position in all the major markets
across the world.

Whatever challenges we face in

the western world, they are of

course multiplied in the developing
world, where many countries lack
sufficient infrastructure and wealth
to provide basic commodities. Our
pharmaceutical business, in the
shape of Niro, is involved in a ground-
breaking project to improve the
availability of vaccines in Africa.

GEA's innovative technology and
engineering solutions are used in a
staggering variety of industries: you
can read about just a few of them in
this issue, including industrial cooling,
beer, fish, salt and wine. We will also
be among the biggest exhibitors at
three of Europe’s largest trade fairs
in 2009: ANUGA Foodtec (food and
drink technology), ACHEMA (chemical
engineering and processing) and
Drinktec (brewing and beverages),
where we will be showcasing our
companies and their products.

Jiirg Oleas

Chairman of the Executive Board
GEA Group Aktiengesellschaft
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baby cries and its mother smiles. It's

vaccination day and the tears bring joy

because she knows her child is one of
the lucky ones who can look forward to a
healthy future.

Such a reaction is not uncommon in the
developing world where, unlike in wealthier
countries, immunization programs are not
taken for granted. According to the GAVI
Alliance 2.5 million children died in 2008
from vaccine preventable diseases -

more than the entire population of Paris.

The GAVI Alliance is one of several
organizations working to improve access

to vaccines and immunization for children

in developing countries. But procuring and
supplying the vaccines is relatively easy
compared with actually delivering them safely.

For example, in the war-torn Democratic
Republic of Congo only one of the eleven
provinces is accessible by road. The rest
rely on airlifts and subsequent distribution
by canoe, bicycle or on foot. This logistical
nightmare is compounded by the fact that
vaccines must be stored and transported
under strict temperature-controlled
conditions of between 2°-8°C otherwise
they will become ineffective'. It's called the
Cold Chain: the system of correct storage,
transport and maintenance of vaccines

to ensure that they are protected from
inappropriate temperatures and light from
the time of manufacture to administration.

In the developed world the Cold Chain is
relatively easy to manage with access to
electricity, refrigerators, temperature-
controlled vehicles and fast communications.
But transfer that same problem to a region
of the world where the Cold Chain is more
difficult - such as Africa or the remote areas
of South America - and providing potent
drugs can be almost impossible.

The World Health Organization (WHO)
estimates that currently nearly half of all
global vaccines are wasted due to suspected
or real temperature damage, so millions of
people go without life-saving vaccinations.
Add to the problem the fact that much of
the greatest need for vaccines is in the
developing world - 400,000 people die

NEARLY HALF OF ALL GLOBAL VACCINES
ARE WASTED DUE TO SUSPECTED OR REAL
TEMPERATURE DAMAGE....FINDING A
SOLUTION HAS BEEN CALLED THE ‘HOLY

GRAIL OF VACCINE RESEARCH.

of AIDS every year in Africa alone (WHO] -
and it's understandable that finding a
solution has been called the "holy grail’ of
vaccine research.

For three years GEA Niro has been at the
forefront of this research by working with a
UK company, Cambridge Biostability Limited
(CBLJ, to develop a revolutionary method

of stabilizing vaccines using spray drying.

Dr Bruce Roser, Chief Scientific Advisor for
CBL, said that simply using ‘'spray drying’
rather than the more common ‘freeze

drying’ increases the availability of these

vital drugs. “Traditionally, vaccines are made
in a batch process. Measles, for example,
takes three days to manufacture and freeze
dry. Spray drying takes seconds and can

run continuously until sufficient quantity is
made,” he says. “If all vaccines were made by
spray drying we could overcome the problems
of shortages, enabling production to be linked
more precisely to demand.”

Overcoming shortages is good news but
doesn’t address the problem of temperature
control. Drugs taken orally can be provided

in tablet or capsule form and are, therefore,
not susceptible to temperature degradation.
But some drugs must be delivered through
injection and it is these that must be kept
cooled. To solve the problem, CBL, with GEA
Niro’s help, are pioneering a process that is
set to revolutionize drug delivery and make the
need for the Cold Chain obsolete, saving an
estimated USD 200-300 million per year’ and
helping to make effective vaccines available to
the world’'s most vulnerable people.

The process involves mixing the active
ingredient with a water-soluble glass-like
material which is then dried, using the

GEA Niro spray dryer, into highly-polished
solid or hollow glass spheres of 3u to 20u
diameter (1mm = 1000p)’. These spheres can
be engineered to provide the desired rate of
solubility and release.

The spheres, containing the stable active
ingredient, are then suspended in an inert
anhydrous syrup (anhydrous meaning
‘without water’) such as medically approved
fluorocarbons, hydrofluroethers or low-
density metabolized oils chosen to match the
density of the powder to prevent the powder

floating or sinking. The resulting suspension
is a thermo-stable, ready-to-inject liquid that
can be stored and transported at ambient
temperature without losing its potency.

Spray drying could significantly increase the
availability of vaccines in the developing world.

Drugs transported in this way can be
injected immediately without the need for
reconstitution as the body’s fluids naturally
dissolve the glass spheres to release the
active ingredient. This eliminates the risk of
contamination and the need for antiseptics.
As the vaccines are themselves inert while
in suspension it's possible to mix vaccines
for simultaneous injection making delivery
faster and easier.

Although trials of the process have focused
on the preparation of pentavalent vaccine
for the treatment of children with a risk

of exposure to Hepatitis B - a virus that
affects around one third of the world’s
population - tests have demonstrated that
it can be successfully applied to a wide
range of pharmaceutical preparations
including vaccines, insulin, antibodies,
growth hormones, proteins, enzymes and
nucleic acids.

During the trial period the spheres are
produced under aseptic conditions through
spray drying in an ASEPTICSD™, size ASD-1
spray dryer that enables batches of 10,000
doses to be produced under cGMP (Current
Good Manufacturing Practices) conditions’.
Although the ASD-1 is essentially designed
for R&D projects the process itself can be
easily scaled up using production capacity
machines as soon as clinical trials are
complete. For some vaccines the amount
needed is very limited and in these cases the
ASD-1 will fulfil the needed capacity. M
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Throughout history salt has been
one of the world’s most valuable
commodities and today it continues
to be big business. Around 100
countries have facilities for
producing salt, ranging from simple
solar ponds to advanced evaporation
crystallization processes in salt
refineries. Crystallizing salt is

one of man's oldest processes.
Here's how It's done.

RAW SALT
Salt is harvested from the sea or by

mining rock salt deposits formed after
seas evaporated millions of years ago.

n SEA SALT
In some hot countries salt is obtained from

the sea by channelling the seawater into a
series of purpose-built solar ponds. The heat
from the sun evaporates the water, leaving a
salt bed. The salt is then collected, washed

and left to dry.

B ROCK SALT

Rock salt is either dug from the ground by
conventional means or by solution mining.
This is done by drilling a bore hole and then

injecting water, under pressure, into the salt
layer. The water dissolves the salt and the
resulting brine is pumped to the surface.




helps us to design better equipment and
improve existing spray dryers.”

He adds that, although the different elements
of the DRYNETICS ™ project have been
presented previously, ANUGA FoodTec will

be the first event at which they have all been
shown together. The project will also be on
display at ACHEMA, the number one event
for the chemical engineering and process
industries, in Frankfurt on May 11-15.

With every fourth liter of global milk
production running through GEA companies’
processing plants or components, there will
be a strong focus on the dairy sector. Among
the key exhibits are GEA TDS" UHT pilot plant
for validating production and the ground-
breaking process technology for producing
and treating ESL (extended shelf life) milk.

GEA TDS offers four processes for ESL
milk - direct heating, indirect heating,
micro filtration and deep bed filtration.
Each process treats raw milk to extend
its shelf life to at least 21 days at storage
temperatures of under 8 °C, without
compromising the fresh taste.

The company is also showing its range of
VARITUBE™ heat exchangers that can be
used to heat, cool, pasteurize and UHT

treat a variety of products, as well as its
Track and Trace software package. This
enables customers to keep track of the
whole production process for milk and other
foods - from receiving the raw materials to
bottling and packaging. Computer stations
on the GEA TDS stand will offer visitors a
demonstration of the software. "We can
design and engineer any needed process for
all pumpable dairy and foodstuff products,”
says Joachim Haase, Managing Director of
GEA TDS. The company has built several of
the world s largest dairies in Europe,
Middle East and Asia up to a capacity

of 4.5 million liters of milk per year.

GEA Tuchenhagen will be introducing

its new series of valves. Called T-smart, the
valves are small and are easy to operate
and maintain. Seals can be replaced
quickly without the need for special tools.
In particular, the T-smart valves provide a

cost-effective shut-off device during clean-
in-place (CIP) operations, reducing cleaning
cycles and enabling the production process to
run more economically.

The company is also displaying its new
VARIPURE™ cleaners for tanks and vessels.
The new range requires minimal chemical
cleaning agents, uses less energy and
produces less waste water, both protecting
the environment and reducing costs.

GEA Westfalia Separator offers a wide
range of separation equipment for milk
processing. The new separator CSE 500
for removing bacteria from milk and whey
with an integrated direct drive opens up
entirely new worlds for the dairy industry.
The main benefits of the innovation are the
effectiveness which has been improved
further compared with gear machines,
flat belt machines and conventional direct
drive, together with higher reliability and
availability, as well as a lower noise level
and a smaller footprint. Overall therefore,
the users are able to benefit from reduced
operating costs.

The other companies on the GEA stand and
their areas of expertise are:

GEA Diessel - a leader in liquid processing
technology, providing complete process
plants and process units, plus a range of
testing and prequalification services.

GEA Filtration - a leader in filtration
technology, providing membrane filtration
plants for the processes micro filtration,
ultra filtration, nano filtration and reverse
osmosis. It also markets both MICRO
FORMULA™ for microparticulation of whey
proteins and COLDSAN™ for cold sanitation
of cheese brine.

GEA Grasso - a leading manufacturer of
compressors for industrial refrigeration.

GEA Niro Soavi - a leading supplier of
dynamic high pressure homogenization
technology for a wide range of industries
and applications.

GEA PHE Systems - a leader in plate
heat exchanger technology for a range of
commercial and industrial applications.

GEA Procomac - a leader in the design,
manufacture and service of cutting-edge
bottling and packaging technology.

GEA Wiegand - a leading designer,
manufacturer and supplier of evaporation
and distillation plants, membrane filtration
plants and systems for the chemical and
pharmaceutical sectors, the food industry
and for environmental applications.

The environment and sustainability will be
the subject of special shows taking place
during ANUGA FoodTec, as will packaging
and quality assurance. A robotic packaging
line - the Robotik-Pack-Line - created

by the event organizers together with
renowned technology partners is likely

to be one of the show's star turns. It will
demonstrate safe, quick and hygienic
methods for producing, processing and
packaging foods - all without human
intervention. ™
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2008 WAS AN EXTREMELY CHALLENGING YEAR FOR THE GLOBAL
ECONOMY, WITH THE FINANCIAL, MANUFACTURING AND HOUSING
INDUSTRIES ALL SUFFERING. AND THERE IS UNLIKELY TO BE ANY
RESPITE IN 2009. SET AGAINST THIS BACKDROP, SUPPLYING THE
ENERGY, FOOD AND WATER TO MEET PREDICTED GLOBAL DEMANDS
IS GOING TO BE A MONUMENTAL TASK. GENERATE LOOKS AT THE
CHALLENGES AHEAD.

PHOTOGRAPHY: WILL THOM

STYLING: WEBSTER+STOKES
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ENERGY:
WHO’S
FUELLING
WHO?

DEMAND FOR ENERGY
WILL ALMOST DOUBLE
BY 2030 - BUT WHERE'S
IT GOING TO COME FROM?
AND HOW ARE WE

GOING TO GENERATE IT?

you consume more electricity than your

grandparents consumed in an entire year
when they were your age. Fifty years ago
color TVs were still a precious commodity,
the automatic washing machine had only
just been invented and desktop computers
and dishwashers didn’t even exist. Electricity
is the lifeblood of today’s world and powers
not just all these and essentials such as
communications and transport networks,
but also a range of household goods,
entertainment systems, toys and even
cars. It's impossible to imagine life without
electricity.

Here's a staggering statistic: in one month

But that's nothing compared with what

the next 25 years are predicted to bring.

The world is going to become ever more
electrified and energy hungry. In its 2008
International Energy Outlook, the US
government’s Department of Energy (DoE])
estimated that global electricity demand will
almost double by 2030 to 33.3 trillion kilowatt

40 PER CENT OF ALL ELECTRICITY
GENERATED COMES FROM COAL.

hours per year. Who is going to be using all
this energy? Where will it come from? And

can we generate that much electricity without

greenhouse gas emissions from power

stations causing runaway climate change and

bringing major environmental disasters?

economies, chiefly China, India and Brazil.

For example, China has more than doubled
its electricity generating capacity since 2000,

and will likely double it again within the next
i decade. India and Brazil are predicted to

have similar growth rates. All told, by 2030
non-OECD countries will generate 46 per

cent more electricity than OECD countries.

. To meet projected demand, China is building
i coal-fired power stations at the rate of about
i one a week.

The energy problem is too serious for a

resource to be excluded from the very start.
For all, more efficient and more reliable

technologies must be developed and made
available on a global scale. Coal-fired

power stations still dominate the world's

electricity mix, with around 40 per cent of all
¢ electricity generated coming from coal. With
the world’s coal supplies estimated to last
: for the next 1,000 years, that’s not going to
change anytime soon. Electricity generation

is currently responsible for 21 per cent of

global CO;, emissions but it's not all bad news
i on the environmental front. The current trend
: in Europe and the US is on improving the
operating and environmental performance

of the existing coal-fired plants as well

¢ as those of the future, through the use of
desulfurization equipment that cleans the

power plants’ exhaust gases.

The replacement of this existing capacity is
: giving GEA Group, in the shape of its Thermal

Engineering Division, opportunities to supply

cooling towers and air cooled condensers to
: the coal- and gas-fired power stations of
: the future. >



GEA AND THE ENERGY INDUSTRY

Almost 90 years ago, GEA developed industrial air
cooling technology and built its first Air Cooled
Condenser for the energy industry back in 1939. Since
then it has become a major player on the world’s
energy stage and its knowledge, reliability and
Engineering Excellence are central to a wide range
of energy projects. The group’s Thermal Engineering
Division, which has operations worldwide, has won
a string of contracts to supply equipment to power
plants across the world in recent years and it is well
placed to help meet the predicted surge in global
energy demand.

Heat transfer technology — GEA's central offering

for the energy industry — plays a central role in the
world’s power stations, oil refineries, petrochemical
plants, gas pipelines and GTL (gas to liquid) and LNG
installations and biomass facilities.

GEA's energy portfolio features:

e Air Cooled Heat Exchangers (also known as Air
Fin Coolers) for direct dry cooling, used in any
application where heat needs to be transferred in
large quantities. Air cooling is used at all modern
industrial facilities (from energy generation to
energy transportation) — air is unlimited, free and
does not require treatment.

e Air Cooled Condensers, for direct condensing, which
are used to condense steam in a power or process

e Wet cooling (a two-step method — water is cooled in
a Wet Cooling Tower and then the cooled water cools
or condenses the fluid or steam).

e |ndirect dry cooling by means of Heller® cooling
towers (a two-step method — water is cooled in a
Dry Cooling Tower and the cooled water cools or
condenses the fluid or steam).

e Special applications (e.g. de-sublimination,
crystallization).

GEA has a presence in energy’s biggest growth market
— Asia. GEA's Chinese operations have won a series

of major contracts to supply Air Cooled Condensers
and Air Fin Coolers for the power stations, oil and gas
industries that will power China’s future. In India,
GEA is supplying components to the country’s rapidly
developing petrochemical industry and the power
plant industry.

GEA is also a big player in supplying cooling
technology for new power stations and the
petrochemical industry in South Africa. And in the
Middle East, where water is scarce, the growth of
refineries, GTL plants and gas processing plants
has created a new market for air cooling, which
GEA is helping to supply from its manufacturing
site in Qatar.

Geothermal energy is one of the lesser-known forms
of electricity generation. Power is generated from
beneath the earth’s crust by extracting hot water and
converting it into steam. Pilot geothermal energy
projects are underway to explore its potential and a
number of GEA Group companies are involved in one
such project in Bavaria, Germany, supplying cooling
towers and plate heat exchangers.

33. 3 trillion kw/h

Estimated global electricity demand by 2030




Burning coal releases not only the

greenhouse gas carbon dioxide, but also
carbon monoxide and nitrogen oxides. To
reduce the downsides of coal burning, a
number of pilot projects are now investigating
the possibility of filtering out these harmful
gases and pumping them underground

into empty oil fields or saline aquifers. This
technology, called Carbon Capture and :
Storage (CCS), is still very much in its infancy. :

is currently the fastest growing renewable
energy source, according to the Renewable
Energy Policy Network based in Paris.

EVERY DAY THE SUN BATHES THE EARTH
WITH HUNDREDS OF TIMES MORE
ENERGY THAN WE COULD EVER USE.

There are also geo-political pressures on
existing electricity generators. For example,
20 per cent of power stations burn natural
gas. The recent gas supply disagreement
between Russia and the Ukraine has
highlighted how economically and politically
painful it can be to depend on foreign

fuel imports for electricity generation.

Even if supplies aren’t cut, the volatility in
international wholesale gas prices can feed
directly into electricity prices for consumers.

It may seem that climate change and
energy dependence have got us in a vice-
like grip. But help may be on the way:
renewable energy. It does not produce CO,
and, unlike fossil fuels, in different forms
(whether wind, solar, geothermal, wave or
tidal] is available in virtually every corner

of the globe. According to the International
Energy Agency’s 2008 World Energy Outlook,
renewable energy will see the fastest growth
in electricity generation over the next two
decades. The |EA predicts it will overtake gas
shortly after 2010 to become the second-
largest source of electricity behind coal and
by 2030, the IEA predicts, renewable energy
(including biomass) will supply twelve per
cent of the world’s energy.

Scientifically speaking, the ultimate source
of all these forms of energy is the sun, so
working out how to harness the energy it
radiates onto the planet every day is clearly
the most efficient strategy to pursue. Every
day the sun bathes the Earth with hundreds
of times more energy than we could ever use.

The World Energy Council has calculated that

even with existing technology, capturing just

a tiny fraction of this solar power would allow

us to generate twice as much electricity as
we currently consume globally. This is one of

There are two main ways of harnessing

solar power to generate electricity. The first
is to use photovoltaic cells which capture
photons of light and spur the movement of
electrons through special materials called
semiconductors to produce an electric
current. The efficiency of commercial
photovoltaic cells has hovered around ten

to 15 per cent for decades due to lack of
investment in research. But a recent surge in
investment has brought huge improvements.
Cheap cells that are 48 per cent efficient have
now been developed in research labs and
could soon enter production.

A second, less technologically complex,

means of harnessing solar power is now
almost cost competitive with most fossil-
fuel-fired power stations and is being rolled
out across the world. Solar thermal power
stations use a variety of techniques to
concentrate heat from the sun and heat a
medium, such as oil or salt, which is then
used to produce steam that drives a turbine
to produce electricity - just like an ordinary
power station.

Solar thermal power stations are now being
built in Spain, the US and China. By 2015,
the global installed capacity of solar thermal
plants is expected to increase five-fold,
according to the [EA.

And last year Arnulf Jaeger-Walden, of the

European Commission’s Institute for Energy,
proposed a truly ambitious plan that is now
being considered by the European Union.

Jaeger-Walden calculated that capturing
: the sunlight that falls on just 0.3 per cent

of the desert could provide all of Europe’s
electricity needs. A mixture of solar thermal
and photovoltaic cell power stations would be
linked to Europe via an electricity supergrid.
It's a bold plan, but perhaps a recession
is just the sort of condition necessary to




FIRST,
FIND
YOUR
FOOD

ITISNT JUST OIL
PRODUCTION THAT IS
PEAKING. OVER THE
NEXT FEW YEARS AN
EMERGING FOOD CRISIS
WILL FACE PROCESSORS
AND PRODUCERS

ALIKE WITH MAJOR
CHALLENGES - AND
NEW OPPORTUNITIES.

headlines worldwide. There were

food riots from Mexico to Indonesia,
and food price alarm even in generally
prosperous places such as ltaly and the
US. Then the financial crisis hit and the
headlines changed. At which point food
prices started to fall. So were last year's
food anxieties just media hype?

During 2008 soaring food prices made

Certainly not. Food prices were rising well
before the spike in 2008 made headlines.
Wheat and maize prices trebled, and rice
rose fivefold, between 2003 and 2008 - and
the number of malnourished people rose
by ten per cent. The global credit crunch
has lowered some prices, but also the
incomes of consumers: hungry people
remain hungry.

The underlying food crisis is nowhere
near over. Using the world’s biggest
computer model for food and agriculture,

¢ economist Thomas Malthus, back in 1798,

: was already predicting that global population
growth would necessarily lead to famine.
Over the centuries, in response to growing

: demand, we have always managed to grow
more food, first by ploughing more land and
¢ then - as we occupied most of the farmable
land - by making each hectare yield more.

: In the Green Revolution of the 1960s and
1970s, scientifically-bred, high-yielding grain
varieties, plus irrigation, pesticides and

¢ fertilizer, pushed yields per hectare up three
per cent per year. But since 1990 that has

: slowed to one per cent per year - slower than
the increase in demand.

¢ Why? Two reasons. Green Revolution
scientists started with the most obvious
crop improvements, such as plants that

* put more energy into grain than stalks. To
continue improving yields they had to tackle
: progressively harder problems - such as
breeding crops with genetically complex

THE GLOBAL CREDIT CRUNCH HAS LOWERED
SOME PRICES, BUT ALSO THE INCOMES OF
CONSUMERS: HUNGRY PEOPLE REMAIN HUNGRY.

the International Food Policy Research
Institute (IFPRI) in Washington, D.C.,
calculates that as things are now, food
prices will rise for a decade or more,
simply because demand is growing faster
than we can supply it. More hunger will,
inevitably, follow.

i mechanisms of drought tolerance or disease
: resistance - besides maintaining previous
improvements, for example as pests adapted
to pesticides. So for every per cent of yield
. increase, we needed more investment.

There are solutions, and new directions in
food processing will be a big part of them.
B the opportunities one must




GEA AND THE FOOD INDUSTRY

Cutting edge engineering is playing a key role in

the globalization of food. Advances in engineering
equipment and processes are helping manufacturers
to improve the quality and prolong the shelf life of
their goods; refrigeration systems are enabling them
to be transported further than ever before.

GEA Group companies specialize in supplying
innovative products and engineering expertise to the
dairy, food and beverage industries.

GEA Farm Technologies is a world-class full-line
supplier of technical innovations, integrated product
solutions and animal hygiene products for all stages
of the milk production process.

GEA companies, including well-known names
like GEA Grasso and GEA Grenco, offer design,
engineering, installation, and maintenance of
innovative key components and technological
solutions for customers using refrigeration as an
essential part in their primary process.

Mechanical Separation is another area where GEA,
in the shape of GEA Westfalia Separator and other
companies, leads the way, supplying separators,
decanters and mechanical separation lines, among

other products, for the dairy and beverage industries.

GEA's Process Equipment Division offers customized
solutions to the dairy and beverage industries, e.g.
heat exchangers, pasteurizers and homogenizers
(high-pressure blenders for milk) as well as high-
quality sanitary valves and pumps.

Finally GEA's Process Engineering Division — led by
GEA Niro — supplies complete process lines and a
range of products to the dairy, beverage and general
food industries. Products include evaporators, spray
driers, fluid bed dryers, extraction plants and

freeze dryers.

The specific challenge facing the food industry

is to supply the world’s growing population with
both traditional and new products quickly, safely
and cost-effectively. And with the products

being transported across the globe, cutting edge
technology is being used to extend their shelf life.
GEA's wide-ranging food and beverage portfolio is
helping the industry meet the challenges head on.

b

Meanwhile although population growth drives
demand for food, demand is rising even faster
than population. As prosperity spreads, with
industrialization and urbanization especially
in China and India, people - not surprisingly
- want to eat better. In general that means
more meat, milk and eggs. Between 1980
and 2000, meat consumption rose six per
cent per year, and milk four per cent per
year, throughout the developing world. Until
2020 China and India alone are expected to
eat more than three per cent more meat per
year, while Chinese milk consumption grows
even faster.

Cattle, pigs and poultry eat two to six
kilograms of grain for each kilogram of food
they produce. Grain production must increase
to feed a growing population that just eats
grain; but it must grow even faster if that
population increasingly eats more animal
products as well.

Then there are biofuels. As oil production
becomes more expensive and politically
fraught, and ‘fuel security’ becomes a
major concern, countries want to grow
their own fuel. The US subsidizes maize to
make bioethanol, and the EU plans similar
largesse. IFPRI calculates that biofuel
demand drove 30 per cent of the 2008 price
spike, and that at a time when it consumes
only about two per cent of the global grain
crop. Depending on how policies evolve, that
consumption could hit 15 per cent by 2015.

Add to that three wild cards in the food
price equation. Oil production fuels food
production, from making fertilizer to shipping
the harvest, and oil prices will rise again.
If global recession means less instead of
more investment in R&D, food prices will
rise faster, IFPRI calculates. And climate
change will change the rainfall patterns
farmers depend on, while increased
temperatures alone could hammer crops
which cannot acclimatize.

Amid all this, to meet projected demand by
2030, crop yields per hectare must grow by
two and a half to three per cent per year,

every year. That's a big leap for a scientific
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with a doubling of cash for R&D. But effects
on yields will take time.

That could be where food processing comes
in. Supply will never match demand unless it
reaches urban consumers, now officially half
of humanity. Innovative food processing will
be needed more than ever to achieve this.

Up to a third of some crops are now lost to
spoilage after harvest, for example potatoes,
otherwise unrivalled for boosting food

yields fast. The Stockholm International
Water Institute calculates that with present
technology, by 2030 world farming will need
to double its water consumption to feed
everyone - but we could do it without more
water simply by halving current food wastage.

The current industry was shaped by the
problems of plenty, such as finding new uses
for now-vanished surpluses. The costs and
benefits of processing technologies have
been calculated for cheap food, and for oil
that was cheaper than labor. Cutting post-
harvest losses may not always have been
profitable. All that is changing.

The events of 2008 proved that the food
business is now truly global, with markets
for food, feed and fuel battling for shares

of the same vital commodities. The soy and
sorghum used to feed livestock in some
countries are vital foodstuffs for poor people
in others. As prices rise, that sort of problem
will intensify, and spread to more markets.
Political instability will follow hunger. Food
industries will need to invest with an eye not
only on profit, but also on the impact of food
insecurity in the societies where they operate.

The challenge is clear: we need to make the
earth’s photosynthetic product spread further
to get us through the next few decades of
renewed scarcity. That means growing more.
But it also means using more of what we
grow, wasting far less. New and better food
processing will be crucial.




WATER...
WATER
EVERYWHERE?

IS WATER THE NEW OIL?
IS IT THE RESOURCE
OVER WHICH WARS
WILL BE FOUGHT IN
THE 21ST CENTURY?

urprising as it may seem, the Blue
Planet is running short of its most basic
resource. Nature recycles it constantly
in rainfall, but even so there is not enough
water flowing through the world's rivers
to fill our taps and irrigate our crops.

Around the world, some of the greatest rivers
are running dry. For most of the year, virtually
no water reaches the sea from the Yellow
River in China, the Indus in Pakistan, the
Murray in Australia, the Colorado in the US or
the Nile in Egypt.

We empty the Aral Sea in central Asia to
grow cotton. Even the mighty River Amazon,
which carries a fifth of all the water in all the
world’s rivers, has run low in places during
the past three years.

The problem is partly changing climate.
Scientists predict that in future the world’s
dry places will become yet drier. But right
now our rivers are mostly drying up because
we are taking out too much water, especially
for irrigation. Farming accounts for two-
thirds of all the water humans take from
nature. In very arid regions the figure reaches
90 per cent.

In many countries, we are exhausting
underground water reserves, too. In India,
farmers have sunk 20 million tubewells
beneath their fields in the past decade. They
pump up a staggering 100 cubic kilometers a
year more water than the rains replace. India
currently feeds itself; but one day the wells
will be empty.

The roots of this emerging global water
crisis go back to the Green Revolution - the
scientific crusade of the 1960s and 1970s to
produce new high-yielding crop varieties to
feed the world’s fast-growing population.

Back then, the fear was that billions could
be starving by now. The new crops prevented

agriculture needs lots of water, clean or not.
The UN Food and Agriculture Organization
says “water rather than land is the binding
constraint”: it is what limits production on at
least a third of the world’s fields today.

It's not really surprising. The amount of
water required to fill your shopping basket
with ordinary food is staggering. It takes up
to 5,000 liters of water to grow a kilogram of
rice; 11,000 liters to grow enough fodder for
a cow to produce a hamburger; 3,000 liters
for a kilogram bag of sugar and 20,000 liters
for a kilogram jar of coffee. To keep you fed
requires more than a hundred times your
own weight in water. Every day.

Water shortages are starting to impact on the
price of a loaf of bread. The 2008 global price
spike in food was caused mainly by a major
drought in Australia, the world's largest food
exporter but also the world’s driest continent.

International tensions arise as upstream
countries hoard water. The US virtually
empties both the Rio Grande and the
Colorado before they reach the Mexican
border. Israel pumps dry the River Jordan
before it reaches the country that bears

its name. Turkey's dams can dry up the
Euphrates before it reaches Syria and Iraq.
Water wars loom.

What should we do? There are engineering
schemes to move water from wetter to drier
areas. But they are very expensive. China

is currently spending $60 billion on a vast
project to pump water from the wet south to
the arid north. Desalination comes at an even
higher price.

But the best solutions are demand-side
solutions. We can all use water far more
efficiently, especially farmers. Millions of

farmers worldwide still irrigate their crops
by flooding their fields. Most of the water

* Figures in this article are from UNESCO

WATER CONSUMPTION

The amount of water required to fill your shopping
basket with ordinary food is staggering:

1kg of sugar requires
3,000 liters of water

\,

|

1kg of rice requires
5,000 liters of water

1 hamburger requires
11,000 liters of water

\\

,“J 1 kg of coffee requires
J’ 20,000 liters of water
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n the fall of 1991 a swordfish boat called

the Andrea Gail set sail from Gloucester,

Massachusetts, on the US east coast.
Ignoring warnings of a massive storm, the
crew headed out into the North Atlantic for
one last catch before the season ended.

And, sadly, it really was their last catch. When
the storm hit, the Andrea Gail was more than
900 kilometers out to sea and, potentially,
away from danger - the boat just needed to
stay put until the storm abated. But then the
ice machine broke. In a desperate bid to save
the catch on which their livelihood depended
the crew decided to risk heading home into
the storm and paid the ultimate price.

The story, immortalized in the film The
Perfect Storm, is a powerful example of
the dangers that fishermen face. It also
shows how much the modern fishing
industry relies on refrigeration.

Professional chefs will argue that fish should,
ideally, be served within three days of being
caught. To qualify for Japanese sashimi
quality - fit to eat raw - it has to be on the
plate within 24 hours. Experts believe that
after a fish is caught, it loses a day of its shelf
life for every hour it is not stored on ice.

Refrigeration is paramount

Given the distances of the sea voyages
undertaken by large fishing vessels and then
the sheer logistics involved in transporting
their huge catches from the port for
distribution to shops around the world,

the need for refrigeration is paramount.

Consumer demand for fish is growing
worldwide. Without the ability to chill or
freeze fish it would be impossible to meet
this demand, particularly for more exotic
deep sea species such as swordfish, and
maintain freshness from ship to shop.

Commercial fishing fleets require
powerful, flexible and reliable refrigeration
systems. Many vessels are like floating
factories where fish are gutted, filleted,
processed and frozen almost as soon

as they are caught. Such ships can be

at sea for several weeks at a time.

Nowadays refrigeration must comply with
strict regulations aimed at countering the
effects of global warming. Many countries
have banned ozone-depleting man-

made refrigerants in new installations

in favor of natural refrigerants like
ammonia and carbon dioxide.

Refrigeration pioneers
GEA Grenco Marine, a market leader in
refrigeration for the shipping industry,

is currently installing state-of-the-art,
environmentally-friendly cooling and
freezing installations on board the trawler
Willem van der Zwan. The flagship of
Dutch ship owner W. van der Zwan &
Zonen, the trawler was almost destroyed
by fire in January 2007 while undergoing

a major refit. Now it is being rebuilt and is
expected to be seaworthy in early 2009.

“This is a huge vessel and the on-board
refrigeration system we are building
will be the largest in the world,” says
Simon Kortleven, Sales Engineer for
GEA Grenco Marine Refrigeration.

“It will have the capacity to freeze

up to 500 tonnes of fish a day.”

He adds that the order, the largest in GEA
Grenco Marine’s history, will provide a system
that is 30 per cent more energy efficient

than traditional systems, saving on power.

The company has boosted its green
credentials further by being the first to
develop an absorption refrigeration system
suitable for use on board ships. This success
is the culmination of ten years work by a
team of GEA Grenco Marine engineers.

Unlike traditional refrigeration units,
which are powered by electricity,
absorption refrigeration works on
surplus heat from a diesel engine.
But, until now, the technique has been
confined to land-based installations.

@yvind Gausvik, Sales Manager Marine at
GEA Grenco, explains: “The situation is very
different on board a ship, particularly because
of the movement and vibration. Also there

are corrosion issues caused by the sea air.”

The GEA Grenco Marine team has spent

ten years finding the best ways to overcome
the problems. Stig Remgy, owner of the
Norwegian shipping company Olympic Prawn
and a well-known innovator in the industry,
will be the first to use the absorption
refrigeration principle for his new ship which
is being built at Havyard Solstrand in Norway.

“The ship will be sailing in the far north
and will have to comply with the Norwegian
government’s strict regulations,” says
Gausvik. “Using absorption refrigeration
will improve the ship’s green profile
because, as well as saving energy,

it will reduce annual carbon dioxide
emissions by more than 500 tonnes.”

By running on surplus heat the absorption
system will use 80 per cent less electricity,
saving more than 200,000 liters of fuel a
year. The system is easy to operate, with
few moving parts. This is particularly
beneficial as the industry is finding it
increasingly difficult to find qualified
engineers for on-board operations. ™

MIAMI MOVE TO MEET OPPORTUNITIES

GEA Grenco Marine is one of the world’s leading
suppliers of refrigeration systems for the shipping
industry. For more than 40 years it has served
customers around the globe from its Netherlands
headquarters.

Prompted by increasing service jobs and
business opportunities, the company and its US
organization FES opened a new service office in
Miami in October 2008.

“We wanted to be closer to our customers
in the cruise shipping industry and also
to expand our business in that sector in
the Caribbean,” says GEA Grenco Marine
Service Director Michel Engelen.

The new office is staffed by a service manager
and technicians and means that the company
will be able to respond even faster to its

customers in the region.

SCALE OF FISHING

According to the Food and Agriculture Organization
commercial fishing vessels caught 93.2 million
tonnes in 2005, while fish farms accounted

for a further 48 million tonnes. Unfortunately,
large-scale commercial fishing is taking its toll.
A major international study, published in Science
magazine in 2006, showed that a third of global
fish populations had reduced dramatically and,
if this trend continues, fish stocks could collapse
within 50 years. Some fishing methods can also
harm whales, dolphins, turtles and birds.

Fish farming, which involves raising fish in
controlled conditions, is increasingly being seen
as an alternative solution to feeding the demand
for fish.
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t was right here at this very workplace
where | spent my school holidays as a

17-year-old earning some extra pocket
money polishing valves,” Dirk Hamling

.
-
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| fondly recalls while giving a guided tour
] '
, ¥

of the manufacturing operations at GEA
Tuchenhagen in Biichen, Germany. This
,“ is where systems and components in the
Liquid Processing field are produced for
breweries, dairies and pharmaceutical
companies. Little did he imagine then
that, just 18 years later, he would
be showing visitors around the shop
floor — and his former workplace - as
Chief Financial Officer of Tuchenhagen

=
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The road to his guided tour duties is
‘ marked with successes, consistency
and a few surprises along the way.

just force things. After graduating

He was soon heading-up

@ Brewery Systems and GEA Huppmann.

Hamling believes that you develop out
Tﬂ' of given situations and that you cannot

v 1 from high school, he attended a dual
4 ; N :
education and training course at today’s
GEA Tuchenhagen as industrial clerk,
while studying business administration.

Hamling then embarked on his remarkable
career journey with GEA Tuchenhagen in
the Central Controlling department. It was
here that he faced his first challenges.
Participation controlling was being
restructured and Hamling played a key
role in implementing a SAP system.

activities, where he was also assigned
more management responsibility, before
being appointed Financial Controller of
the business area. “| must say, however,

This attention to detail, combined with

his personal motto of always looking
a bit further afield proved valuable in
coping with 13 months of challenges in
China: “There were a number of different
commercial and organizational problems
at one of our subsidiaries. | had to very
rapidly gain an overview, implement
the urgently required processes and
sequences within the shortest period
of time, while also negotiating with
Chinese authorities and officials.”

|"

Today, the 35-year-old is active as General
Manager and CFO at GEA Tuchenhagen
Brewery Systems and GEA Huppmann
where he is directly responsible for
controlling, accounting, purchasing,
invoicing, contractual law, human resources
and IT. “Our major project is implementing
the new brand strategy,” Hamling reveals.
“We are merging the two companies to
further sharpen our market focus. The
combined capabilities will enable us to
act as a competence center, providing the
brewing industry with the full range of
relevant brewing processes from a single
source worldwide. The new brand profile
is definitely expedient in this context.”

His demanding workload involves
dividing his time between the two
locations - Biichen in North Germany
and Kitzingen in the south - which entails
a lot of traveling. “I certainly know the

HHERE oy railway timetables by heart,” he jokes.

With all this you might think he would

take the opportunity to rest at weekends.
Instead he heads for his favorite running
course along the banks of the Aussenalster

that | am not a conventional financial
person who keeps a sharp focus on
the figures and nothing else,” Hamling
explains. “For example, | always like to
participate in sales talks with customers,
especially when dealing with important
commercial and contractual details.”

in Hamburg, where he has often prepared
for half marathon competitions. “My
two-year-old son usually comes along
too, even though he doesn’t really feel like
staying seated in the babyjogger while |
get through my running.” he laughs.
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ENGINEERING
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GEA's Air Treatment Division provides air
treatment solutions and air conditioning
systems to a remarkable range of
customers, which include some of Europe’s
leading museums, exclusive hotels,
modern sports arenas, cruise liners,
government buildings and supermarkets.

This picture, taken at GEA's manufacturing
facility in Liberec in the Czech Republic,
shows air filter pleats being made. The
pleats, made from fiberglass paper, are
incorporated into end products such as
GEA's Hepa air filters, which are used

in large facilities like hospitals.
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LAST WORD

TRIPLE MEDAL HAUL FOR MILKING INNOVATION

GEA Farm Technologies won two DLG (Deutsche
Landwirtschafts-Gesellschaft) Silver Medals
for Innovation.

The first was for the 3D-direct camera system that
revolutionizes the whole process of teat finding. This
innovative teat positioning system, part of the milking
robot Mlone manufactured by GEA Farm Technologies,
uses a relative processing technique. The camera
simultaneously records the full udder as well as the teat
cup and watches everything right up to the completion of
the attachment process. This results in a clear increase
in safe attachments, especially under difficult conditions
such as when the cow keeps moving or if the teats are in
an oblique position.

The second award was presented for the four-way
milking cluster 1Q. It sets new standards thanks to its
remarkable adhesion to the udder, the individual guiding
and channelling of the milk, convincing milk hygiene
and innovative handling.

In addition, Deutsche Landwirtschaftsverlag awarded
the 1Q milking cluster the “Innovation of The Year 2009”
prize in the category Milking Technology. This, together
with the two silver medals, was presented during

a celebration hour at the EuroTier 2008 exhibition

in Hannover.

EuroTier is the premier event for animal hushandry
and management.

GEA Farm Technologies had a 1,000 square meter
stand at the exhibition to display its wide range of new
products and system solutions for milk production,
manure technology and barn equipment.

www.gea-farmtechnologies.com

BOTTLING SUCCESS IN THE US FOR GEA PROCOMAC

Nestlé USA has placed an order worth more than

EUR 9 million with GEA Procomac for a complete, low
acid, aseptic filling line. It will be the sixth line that the
company has installed at the Nestlé production facility in
Anderson, Indiana.

The new line consists of equipment for sterilizing,
rinsing, filling and capping bottles, plus associated
systems and infrastructure. Use of aseptic filling of
plastic bottles and containers is increasing across the
soft drinks market.

GEA Procomac has been pioneering aseptic technologies
for the past ten years, including using microbiological
isolators instead of the traditional clean room
environment for filling lines.

www.niroinc.com
www.procomac.it

BUILDING THE PRODUCTION CENTER OF THE FUTURE

GEA Westfalia Separator is investing EUR 90 million
in its main production facility at Oelde in Germany,
as part of a major investment program totalling
EUR 160 million.

The three-year program — the largest single investment
by the GEA Group — will transform the site into the
production center of the future. It will include new
buildings, machinery and test bay technology.

Speaking at the ground-breaking ceremony in December
2008, Holger Heinrich, Division President Mechanical
Separation Division, said: “This is not only an investment
in buildings and machines — it is also an investment in
the ideas and commitment of our employees.”

www.westfalia-separator.com

CHILLING OUT ON THE HIGH SEAS

Water-cooled chillers capable of operating on board
ships on the high seas are the latest innovation from
GEA Air Treatment. The chillers have cooling capacities
of between 47 and 2,450 kilowatts and, unlike other
models, are not affected by tilting when a ship rolls
during stormy conditions.

These chillers use environmentally friendly refrigerants
and are suitable for air conditioning systems in cabins,
public spaces and machine rooms.

GEA Air Treatment also offers central air-handling
and fan-coil units that work under extreme climate
conditions and are not affected by salty sea air.

www.gea-airtreatment.com

POWERING THE MIDDLE EAST

The reputation of GEA Westfalia Separator in the
Middle East has been further strengthened with the
award of two major power contracts worth a total of
EUR 16 million.

They cover designing and engineering complete fuel
treatment systems for power generation, based on

gas turbines running on liquid fuels. The systems

will remove salt, impurities and water from crude

oil. They will also maintain the fuel at the correct
temperature and pressure to ensure continuous supply
to the gas turbines.

Due for completion by the end of 2009, the contracts are
the latest in a series of customized solutions supplied
by GEA Westfalia Separator which meet the complex
requirements of fuel treatment for power generation in
the Middle East.

www.westfalia-separator.com

ACQUISITION TO BOOST GEA AIR TREATMENT'S
FILTER BUSINESS

German filter business Deichmann Umwelttechnik, based
in Bebra, Hesse, has been acquired by the GEA Group.

The company, which employs 50 people, manufactures
and supplies industrial dust-filter systems. It will
complement the GEA Air Treatment business by
opening up markets in a sector that was previously
hard to reach.

“This is a market that has continually grown in recent
years as a result of enhanced health and environmental
consciousness, and of stricter regulations,” said GEA Air
Treatment Board Member Dr Frank Vossloh.

www.gea-airtreatment.com



is the external magazine of the
GEA Group. Published three times a year, it
is distributed across the world.

Peter Caspar Hamel (V.i.S.d.P)
Nina Remmer

Katrin Lamprecht
generate(dgeagroup.com

Merchant

www.merchant.co.uk

in collaboration with:

Lang Communications - copywriting
www.lang-communications.co.uk
JohnstonWorks - design
www.johnstonworks.com

Laupenmiihlen Druck GmbH & Co. KG
www.l-d.de

Cover & feature: Will Thom
Pages 6-7: Will Thom

Page 18-21: Mike Goldwater
Page 28-29: Orde Eliason
Page 30-31: Annette Wille

Published by GEA Group Aktiengesellschaft,
Dorstener Strafle 484, 44809, Bochum, Germany.
All rights reserved.









