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Linde financiaL highLights
[2012]

Linde Financial Highlights
January to 

December 2012 2011 Change

Share    

closing price € 132.00 114.95 14.8%
Year high € 136.15 125.80 8.2%
Year low € 114.20 96.16 18.8%
Market capitalisation (at year-end closing price) € million 24,445 19,663 24.3%

adjusted earnings per share1  € 7.89 7.71 2.3%
Earnings per share – undiluted € 7.03 6.88 2.2%
number of shares outstanding  (in 000s) 185,189 171,061 8.3%

Group    
Revenue € million 15,280 13,787 10.8 %
Operating profit2 € million 3,530 3,210 10.0 %
Operating margin in % 23.1 23.3 –20 bp3
eBit  € million 1,992 1,910 4.3 %
Profit for the year € million 1,324 1,244 6.4 %
number of employees 61,965 50,417 22.9 %

Gases Division   
Revenue € million 12,591 11,061 13.8 %
Operating profit € million 3,403 3,041 11.9 %

Operating margin in % 27.0 27.5 – 50 bp3

Engineering Division   

Revenue € million 2,561 2,531 1.2 %

Operating profit € million 312 304 2.6 %

Operating margin in % 12.2 12.0 +20 bp3

1 Adjusted for the effects of the BOC purchase price allocation.
2 EBITDA including share of profit or loss from associates and joint ventures.
3 Basis points.
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Corporate profile
[1]

The L inde Group

The Linde Group is a world-leading gases and engineering company with approximately 62,000 employees working in 
more than 100 countries worldwide. in the 2012 financial year, it generated revenue of EUR 15.280 bn. The strategy of The 
Linde Group is geared towards long-term, profitable growth and focuses on the expansion of its international business 
with forward-looking products and services. Linde acts responsibly towards its shareholders, business partners, employees, 
society and the environment – in every one of its business areas, regions and locations across the globe. The company is 
committed to technologies and products that unite the goals of customer value and sustainable development. 

orG a nisaT ion 

The Group comprises three divisions: Gases and engineering (the two core divisions) and Gist (logistics services). The larg-
est division, Gases, has three reportable segments – EMEA (europe, Middle east and africa), asia/pacific and the americas. 
These are divided into eight regional Business units (RBU s). The Gases division also includes the two Global Business units 
(GBU s) healthcare (medical gases and related maintenance and advisory services) and Tonnage (on-site supply of gases to 
major customers), as well as the two Business areas (BA s) Merchant & packaged Gases (liquefied and cylinder gases) and 
electronics (electronic gases).

G a se s d iv is ion

The Linde Group is a world leader in the international gases market. The company offers a wide range of compressed and 
liquefied gases as well as chemicals, and is the partner of choice across a huge variety of industries. Linde gases are used, 
for example, in the energy sector, steel production, chemical processing, environmental protection and welding, as well 
as in food processing, glass production and electronics. The company is also investing in the expansion of its fast-grow-
ing healthcare business (medical gases), and is a leading global player in the development of environmentally friendly 
hydrogen technologies.

enGineerinG d iv is ion

Linde engineering is successful throughout the world, with its focus on promising market segments such as olefin, natural 
gas, air separation, hydrogen and synthesis gas plants. in contrast to virtually all competitors, the company can rely on its 
own extensive process engineering know-how in the planning, project development and construction of turnkey industrial 
plants. Linde plants are used in a wide variety of fields: in the petrochemical and chemical industries, in refineries and 
fertiliser plants, to recover air gases, to produce hydrogen and synthesis gases, to treat natural gas and in the pharma-
ceutical industry.
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the linde World
[2]

The Gases division has three segments – EMEA (europe, the Middle east and africa), asia/pacific and the americas. These 
are divided into eight regional Business units (RBUs). The Gases division also includes the two Global Business units (GBUs) 
healthcare (medical gases) and Tonnage (on-site), as well as the two Business areas (BAs) Merchant &  packaged Gases 
(liquefied and cylinder gases) and electronics (electronic gases). active the world over, the engineering division specialises 
in olefin, natural gas, air separation, hydrogen and synthesis gas plants.

 norTh aMerica  souTh aMerica  africa & uK  conTinenTaL & norThern europe  
 easTern europe & MiddLe easT  souTh & easT asia  GreaTer china  souTh pacific

Customer segmentation 
Within the gases division

[3]
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our vision
[4]

We will be the leading global gases 
and engineering company, admired for our people, 

who provide innovative solutions that make 
a difference to the world.

 
our Company values

[5]

passion to exCel.

innovating for Customers.

empoWering people.

thriving through diversity.
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Foreword:  Professor Dr Wolfgang Reitzle [page 2] 
Statements:  Five employees share their insights and views. [page 4]   

agility
Strategic Acquisitions:  Healthcare – a growing market [page 13]

Homecare:  Independence is very important to me [page 15]

Hospital Care:  Tailored consultation and supply Solutions [page 20]

REMEO®:  For better quality of life [page 22]

effiCienCy
Modular Design:  Raising the bar [page 27]

Cylinder Supply Chain Management:  Automatically getting better [page 30]

Remote Operation Centre:  Remote control with pinpoint accuracy [page 36]

innovative drive
LNG:  Clean sailing [page 43]

linde/BASF:  2 teams + 1 Idea = New energy [page 50]
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Statements:  Five customers explain what they value most about Linde. [page 60]
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[ a n n u a L  2 0 1 2  –  c o n T e n T s ]



»espeCially in these turbulent times, 
We have to grasp every opportunity to 

equip ourselves for the future.«
professor dr WoLfGanG reiTzLe
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every day, we strive to position our company for lasting success in 
a challenging economic environment. more than ever, the market 
calls for fast, flexible and determined action. i see three success 
factors in this new playing field. firstly, we need the right people 
with the right attitudes in the right places. secondly, efficient pro-
cesses that have been standardised group-wide are a must. and 
thirdly, a culture that fosters new ideas and innovation is essential. 

in this year’s linde annual, we will be introducing some of our 
people so you can see how they bring passion to their work. they 
invest and engage, drive their projects forward to success and 
enthusiastically step up to responsibility. We will also be present-
ing new technologies and markets and explaining how they trans-
late into opportunities for linde. in addition, you will see how we 
continue to improve process efficiency to keep our per formance, 
agility and responsiveness on an upward path. and – last but not 
least – you will discover how it is just as important as ever to 
systematically grasp (acquisition) opportunities in order to be fully 
equipped for the future. 

executed with determination and vigour, all of our actions are in-
spired by the desire to deliver the value that our customers, 
employees, shareholders and other stakeholders have come to 
know and expect from linde.

professor dr WoLfGanG reiTzLe 
chief execuTive officer of Linde aG

3f o r e W o r d



»What skills and qualities 
position us for long-term suCCess?«

[ e M p L o y e e s ]

five eMpLoyees share Their insiGhTs and vieWs.
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dr nicoLe schödeL [head of cheMicaL deveLopMenT and services]

» When developing new products, it obviously takes creativity and technical expertise 
to venture into new terrain. for me, however, strength of purpose is the key – that is 

what successfully transitions new technologies to market maturity. «

[ p u L L a c h / G e r M a n y ]

dedication

55s T aT e M e n T s



Bodenständigkeit principles

na Li [cusToMer advisor, service cenTre]

» for me, the most important success factor in my work is a positive attitude. 
that is the best foundation to build trusting relationships with our customers. everyone has their own way of doing things. 

i believe in continuity and commitment – straight down the line. «

Commitment 

[ s h a n G h a i / c h i n a ]
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Bodenständigkeit

JorGe carLino [procureMenT ManaGer, souTh aMerica reGion]

» i always try to align my actions with the goals of our company, 
making linde’s values and principles my own. Just ticking the boxes is probably enough 

to win a 100-metre sprint. but the right mindset will win a full marathon. «

[ B u e n o s  a i r e s / a r G e n T i n a ]

principlesCommitment 

[ s h a n G h a i / c h i n a ]

77s T aT e M e n T s



[ r i G a / L a T v i a ]

Jānis Pāvuliņš [Driver, Gas FillinG station]

» Working for a large, international company is both an honour and a call to action. 
i feel a strong sense of responsibility towards the company, so i make sure that i do my work as carefully 

and precisely as possible. after all, that’s the best way of meeting our customers’ expectations 
and forging strong business relationships that will stand the test of time. «

precision

8
d

e
te

r
m

in
a

ti
o

n
L i n d e  A n n u A L  2 0 12



[ c h a r L o T T e / u s a ]

n’JGhaMenia Woodson [respiraTory TherapisT]

» i love my work and always do everything i possibly can 
to ensure that we offer our patients the premium quality of care 

that lincare stands for. «

passion

[ r i G a / L a T v i a ]

Jānis Pāvuliņš [Driver, Gas FillinG station]

» Working for a large, international company is both an honour and a call to action. 
i feel a strong sense of responsibility towards the company, so i make sure that i do my work as carefully 

and precisely as possible. after all, that’s the best way of meeting our customers’ expectations 
and forging strong business relationships that will stand the test of time. «

precision

9s T aT e M e n T s



agility, effiCienCy and innovative drive – 
the three suCCess faCtors that 

transform a good Company 
into an exCellent organisation.

aGiLiTy – efficiency – innovaTive drive
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We L i v e in a r a pidLy ch a nGinG WorLd.  To re M a in coMpe T i T i v e ov er T iMe , 
coMpa nie s MusT qu icK Ly a n d fLe x iBLy a da p T To sh if T inG M a rK e T dy n a Mic s . 

aG iL i T y is  Th e def in inG succe ss fac Tor .

agility



aGiL i T y

HealtHcare –  a GrowinG market [PaGe 13] 
inDePenDence  is  very  imPortant to me [PaGe 15] 

ta iloreD consultat ion anD suPPly solut ions [PaGe 20] 
For bet ter qual it y oF l i Fe [PaGe 22]

A u g u s t  2 0 1 2 :  
A c q u i s i t i o n  o f  L i n c A r e 
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8 0 0 , 0 0 0  p a t i e n t s 

a n n u a l  r e v e n u e  o f  e u r  1 . 5  b i l l i o n



healthCare – 
a groWing market

[ s T r a T e G i c  a c q u i s i T i o n s ]

T h e  h e a L T h c a r e  M a r K e T  i s  G r o W i n G .  a n d  L i n d e  i s  G r o W i n G  W i T h  i T . 

i n  T h e  2 0 1 2  f i n a n c i a L  y e a r ,  T W o  s T r a T e G i c  a c q u i s i T i o n s  s T r e n G T h e n e d 

L i n d e ’ s  p o s i T i o n  i n  T h i s  p r o M i s i n G  B u s i n e s s ,  e s T a B L i s h i n G  T h e  c o M p a n y 

a s  T h e  L e a d i n G  h e a L T h c a r e  p r o v i d e r  i n  T h e  G a s e s  i n d u s T r y .

A u g u s t  2 0 1 2 :  
A c q u i s i t i o n  o f  L i n c A r e 

c L e A r w A t e r , u s A

/

1 1 , 0 0 0  e m p l o y e e s 
8 0 0 , 0 0 0  p a t i e n t s 

a n n u a l  r e v e n u e  o f  e u r  1 . 5  b i l l i o n

u s a

A p r i L  2 0 1 2 : 
A c q u i s i t i o n  o f  A i r  p r o d u c t s 

c o n t i n e n t A L  e u r o p e A n 
H o m e c A r e  b u s i n e s s  

b e L g i u m / g e r m A n y / f r A n c e / s p A i n / p o r t u g A L

/

8 5 0  e m p l o y e e s 
2 6 0 , 0 0 0  p a t i e n t s 

a n n u a l  r e v e n u e  o f  e u r  2 0 0  m i l l i o n

e s f g e rp o r b e
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looking at the growth markets of the future, linde has identified emerging economies, 
energy and the environment, and the healthcare business as the drivers offering 
the  biggest potential. In view of demographic shifts, in particular, the healthcare mar-
ket is emerging as a global megatrend promising relatively stable growth rates. 
The healthcare market share relevant to the gases industry is currently worth around 
EUR 12  billion and this figure is rising. Two thirds of that share are attributable 
to the homecare segment. 

and it is precisely in this fast-growing business that linde strengthened its position 
last year through strategic acquisitions. in april, linde completed the purchase of 
air products Continental european homecare business, gaining 850 employees, 
260,000 new patients and additional annual revenues in excess of EUR 200 million. 
august saw an even bigger milestone for linde in this profitable and resilient 
 market, when it acquired US homecare company Lincare. Lincare is the undisputed 
market leader in the states – by far the largest regional homecare market in the 
 world. With 11,000 employees and around 800,000 patients, lincare last reported reve-
nue equivalent to around EUR 1.5 billion. through the purchase of lincare and air 
 products homecare business, linde is now the only gases company with a global foot-
print in the homecare business. even more to the point, these acquisitions have 
 propelled linde to the forefront of the healthcare space in the gases industry. in other 
words, the company is excellently positioned to capitalise on the huge opportunities 
that the healthcare megatrend is set to unfold.
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[ 0 7 : 3 0  a m ]

 

[ 0 9 : 3 0  a m ]

independenCe 
is very important 

to me

[ h o M e c a r e ]

L u i s a  B r a n c o  h a s  a  c h r o n i c  L u n G  d i s e a s e .  y e T  d e s p i T e  h e r  i L L n e s s ,  

T h e  5 9 - y e a r - o L d  p o r T u G u e s e  W o M a n  i s  a B L e  T o  L i v e  a n  

i n d e p e n d e n T  L i f e  o n  h e r  o W n  T e r M s  –  a L L  T h a n K s  T o  L i n d e ’ s  

M o B i L e  o x y G e n  s e r v i c e s .

L u i s a  B r a n c o :  p a T i e n T 

J o ã o  M e n d e s :  h o M e c a r e  s p e c i a L i s T  a T  L i n d e 

[ L i s B o n / p o r T u G a L ]

J o ã o  m e n d e s

l u i s a  b r a n C o
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[ 1 1 : 0 0  a m ]

l u i s a  b r a n C o  C a n  l i v e 
i n d e p e n d e n t l y  i n  h e r  o W n 

a p a r t m e n t  t h a n k s  t o 
o x y g e n  s u p p l i e d  b y  l i n d e .
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[ 0 2 : 0 0  p m ]

l i n d e  e m p l o y e e  J o ã o  m e n d e s 
s e n d s  l u i s a  b r a n C o ’ s 

h e a l t h  u p d a t e  d i r e C t l y 
t o  h e r  d o C t o r s .

last summer, luisa branco could once again be found en-
joying one of her much-loved pastimes: daily walks along 
the beach of her favourite bay. “i had to carry the oxygen 
cylinder above my head to stop it from getting wet in the 
sea,” she enthuses. today, sitting in her apartment in the 
old quarter of lisbon, she breathes deeply and smiles at 
the memory. João mendes nods happily as small pressure 
surges pump pure oxygen through luisa’s nose and into her 
lungs. João is a 28-year-old homecare specialist from linde 
portugal. he has come to measure the amount of oxygen in 
luisa’s blood. her levels are stable and João enters the data 
into a portable computer so that her doctors can access the 
latest information online. “i know the bay,” he says. “it re-
ally is a beautiful place.”

mendes is carrying out a routine check-up at luisa branco’s 
home. approximately every ten days, someone from his 
team comes by to personally check her general health and 
her oxygen unit. branco, a qualified psychologist who re-
tired early, only needs to go to hospital two or three times 
a year – something that the elegant lady is very grateful for. 

“i don’t like hospitals. my independence is too important to 
me,” she adds. 14 percent of portugal’s population suffers 
from chronic obstructive pulmonary disease (COPD). luisa 
branco is one of these. COPD prevents luisa’s lungs from 
extracting sufficient oxygen from her bloodstream and so 
she carries a small oxygen canister – or her “handbag”, as 
she calls it – with her 24 hours a day. the device automati-
cally recognises when she inhales and directly supplies her 
with the pure oxygen she needs to breathe.

previously, luisa branco had to be treated as an in-patient. 
these days, however, she can live a largely independent life 
in her own home thanks to the services provided by linde. 
Worldwide, the homecare market is growing due to shifting 
demographics. as life expectancy rises, so too does the risk 
of age-related diseases, many of which adversely affect pa-
tients’ airways. home-based treatment means better qual-
ity of life for patients and enables specialists such as João 
mendes to deliver individualised therapies at much lower 
cost than in a clinical environment. mendes only recently 
joined linde. after graduating from university, he started 
working with air products, and in april 2012, linde acquired 
air products homecare activities in Continental europe. João 
mendes’ job has not altered with the change in employer: 

“homecare is all about getting patients the help they need,” 
he explains.

17h o M e c a r e



 

[ 0 2 : 1 5  p m ]

d e s p i t e  h e r  i l l n e s s , 
t h e  5 9 - y e a r - o l d 

p s y C h o l o g i s t  u s e s  a  
t r e a d m i l l  t o  k e e p  f i t .

a quick glance at his calendar reveals exactly what this in-
volves. this morning, for example, he made a brief stop at 
the office to finalise his appointments for the day. morn-
ings are reserved for hospital visits, where he discusses 
various therapy options with doctors. in the afternoon, he 
visits five or six of the approximately 2000 patients that he 
and his twenty-strong team care for. When asked what at-
tracted him to this line of work, he says: “i just want to help 
our patients lead a good life despite their health issues.” 
patients such as luisa branco are almost like family to him. 
he sees himself as a partner who is always on hand to lis-
ten and help whenever his patients need him. “i like my 
work,” he adds. “it certainly never gets boring.”

“i can trust João and his colleagues,” explains luisa branco, 
who is also head of the patient organisation respira. “that 
trust is essential, especially in critical situations,” she adds. 
Just last weekend, for example, luisa needed help from the 
homecare team when her oxygen cylinder broke during a 
trip to the countryside. she kept her cool, drove home and 
called linde. a service technician came by immediately and 
replaced the cylinder.

luisa branco is proud of her mobility. “it takes me a lot 
longer to do things, of course – it’s like switching from a 
ferrari to a small car. you need to have a lot more patience, 
which isn’t always easy,” she admits. in her “ferrari” days, 
branco worked with people who had down’s syndrome. in 
the evenings, she enjoyed life. for 28 years she smoked 
two and a half packets of cigarettes daily until one day, she 
was admitted to hospital. a bout of flu had weakened her 
so much that she had to spend two weeks in intensive care. 
in order to leave the hospital, she needed a permanent 
supply of oxygen. branco has stopped smoking since start-
ing the therapy. “i’m not embarrassed about the oxygen 
unit,” she says. “i spent my whole life working with people 
who had to deal with health constraints of one kind or an-
other. and i always said that it doesn’t matter how people 
see you from the outside,” she continues. in luisa’s eyes, 
there is no difference between reading glasses and oxygen 
tubes.

“patients have rights, but they also have duties,” she sighs, 
as she walks on the treadmill in her apartment. the exer-
cise test enables João mendes to check her cardiovascular 
fitness. her garden stretches out behind the exercise room, 
filled with roses, hydrangeas and bougainvillea in full bloom. 

“i love being around people but i also like being alone here,” 
she admits. and she treasures her freedom. “luisa would 
have had to return to hospital a long time ago without the 
therapy,” explains João.

luisa branco makes the most of every day, going shopping 
and visiting cafes, for example, to watch the world go by. 
she also invites friends round for dinner and organises 
respira from her computer at home. the oxygen cylinder 
is always with her, hanging on the back of her chair next 
to an impressive stack of CD s. almost all of them are by the 
band queen. it’s no surprise to hear that one of her favour-
ite songs is “don’t stop me now”.
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[ 0 4 : 5 5  p m ]

h o m e C a r e  e x p e r t  m e n d e s  
C h e C k s  t h e  s l e e p  a n d  

v e n t i l a t i o n  d e v i C e s  b e f o r e  
C o n n e C t i n g  t h e m  f o r  h i s  

p a t i e n t s .

 

[ 0 2 : 3 0  p m ]

J o ã o  m e n d e s  a n d  
l u i s a  b r a n C o  

C h e C k  t h e  p o r t a b l e  
o x y g e n  e q u i p m e n t .
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tailored 
Consultation and  
supply solutions

[ h o s p i T a L  c a r e ]

o n e  T h i n G  e v e r y  h o s p i T a L  h a s  i n  c o M M o n  i s  T h e  n e e d  f o r  M e d i c a L  G a s e s . 

a r o u n d  T h e  c L o c K  a n d  a r o u n d  T h e  h o s p i T a L ,  T h e y  a r e  u s e d  

e v e r y W h e r e  f r o M  T h e  e M e r G e n c y  d e p a r T M e n T s  T h r o u G h  i n T e n s i v e  c a r e  

u n i T s  T o  p a T i e n T s ’  r o o M s  o n  T h e  W a r d s .  u n d e r  i T s  q i  M e d i c a L  G a s  s e r v i c e s  

u M B r e L L a ,  L i n d e  h a s  d e v e L o p e d  a  W i d e - r a n G i n G  h o s p i T a L  p r o G r a M M e  

T h a T  c a n  B e  T a i L o r e d  T o  T h e  n e e d s  o f  i n d i v i d u a L  h e a L T h c a r e  f a c i L i T i e s . 

c e n T r e  h o s p i T a L i e r  i n T e r c o M M u n a L 

[ c a s T r e s / f r a n c e ]

2 0
a

g
iL

it
y

L i n d e  A n n u A L  2 0 12



this last financial year has seen linde sign more than 
twenty new contracts with healthcare facilities all over the 
world. these agreements typically run for several years. 
linde’s collaboration with a hospital often begins before 
the foundations are even laid, as was the case with the 
Centre hospitalier intercommunal in Castres, near toulouse 
(france). in many ways, this local general hospital is a 
reference project for the hospital Care business. each of 
the 400 beds at the facility has its own oxygen outlet. for 
this customer, linde created a tailored solution covering 
everything from system design and installation to medi-
cal air supply and vacuum equipment. linde now supports 
the hospital with operational and management services, 
flanked by a steady flow of medical gases.

not every hospital needs all QI medical gas services build-
ing blocks in one go. “many customers initially request the 
QI training and QI risk services,” drott reports. “after all, pa-
tient safety depends on whether hospital staff can handle 
gases and supporting equipment properly and respond to 
hazardous situations rapidly and appropriately.” following 
on from these services, though, the contracts are often 
gradually expanded. “Within two to six months, we identify 
the actual requirements in close collaboration with our cus-
tomers and can then put together the appropriate range of 
offerings,” continues drott. “our aim is to be the partner of 
choice when it comes to medical gases. We always work 
closely with our customers, making sure we jointly develop 
the right fit for their individual challenges.”

as a market leader in the medical gases industry, linde pro-
vides hospitals and clinics with a reliable supply of gases 
that comply with both legal requirements and stringent 
medical and pharmaceutical standards. the company com-
plements this with a broad service and support offering 
under the QI medical gas services brand. these services ex-
tend from risk audits and training programmes to the design 
and engineering of medical installations, supply systems 
and medical air compressors.

‘QI’ stands for quality improvement, as well as being the 
Chinese term (also spelt ‘chi’ ) for breath and energy flow – 
or, in other words, life force. “our offerings have a direct 
impact on patients’ lives,” confirms kenth drott, head of 
hospital Care at linde. “With our QI medical gas services, 
we deliver gases of high quality and ensure that the sup-
porting systems function to perfection, so the patients can 
look forward to effective, safe care.”

tailored 
Consultation and  
supply solutions
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[ B e r L i n / G e r M a n y ]

“our aim is to liberate our patients from their medical devices. 
the more they trust in us, the faster they make progress.” 
REMEO® bridges the gap between an ICU and a patient’s own 
home. there are four steps in the integrated REMEO® care 
path, extending from specialised weaning clinics, through 
medical ventilation centres staffed with dedicated doctors, 
to specialised nursing homes typical of the german market. 
at the far end of this care spectrum is REMEO® home, where 
specialists regularly visit patients who are well enough to 
live at home. if patients need or wish to reside permanently 
in a care facility, as is the case with helene m., linde en-
sures they receive professional in-house care in an attractive 
environment. 

although long-term ventilated patients only account for 
10 percent or less of all ICU patients, they require up to 50 per-
cent of ICU resources. a REMEO® centre offers a number of 
benefits over an ICU setting. in germany, for instance, a day 
in a REMEO® centre costs approximately a quarter of the price 
of an ICU day. this ratio is similar in other countries. if the 
patient progresses to REMEO® home, the cost savings are even 
greater. ultimately, success in weaning translates into greater 
freedom and quality of life for the patient and – obviously – 
lower care costs. 

linde has been supporting ventilation beyond the clinical 
setting since 2005. the company operates REMEO® centres in 
four countries and REMEO® home is available in three coun-
tries. Changing demographics mean that demand for REMEO® 
services is rising steadily.

“most patients who come to us are first looking forward to 
a spot of peace and quiet,” says antje kassin, care man-
ager of the REMEO® centre in mahlow near berlin. she also 
manages five other linde facilities in germany. “they have 
come directly from an intensive care unit (ICU) and are 
generally just tired. When they get here, they can sleep 
properly and enjoy personal care again for the first time in 
a long while.” derived from the latin word “remeo” (mean-
ing “i return home”), REMEO® is designed to make patients 
feel instantly welcome – starting with its home-like décor 
featuring warm, apricot-coloured walls and bright, inviting 
communal seating areas. the photos in the rooms show 
people in sociable settings. in fact, mahlow doesn’t look at 
all like a care centre for seriously and chronically ill patients 
who require mechanical ventilation. “there are plenty of 
things we can do to make staying at REMEO® as attractive 
as possible for our patients – that’s the best way to build 
up their confidence,” adds antje kassin, who has been 
working in ventilatory care for 14 years now. the success 
of REMEO® is partly attributable to a higher staff/patient 
ratio than comparable facilities and the fact that linde only 
employs highly qualified specialists who attend regular 
training courses. the centres also ensure that their hygiene 
standards meet those of an intensive care unit. 

helene m. (name changed to protect privacy) has been at 
the mahlow REMEO® centre for two months. for many years, 
the 72-year-old has been suffering from chronic obstruc-
tive pulmonary disease. 90 percent of all patients requiring 
long-term ventilatory support are affected by this condition. 
since coming to REMEO®, helene m. has gained a new lease 
of life. over the past few weeks, she has become a lot more 
independent and is now confident enough to run small er-
rands on her own again. With her walking aid, to which she 
attaches her mobile ventilation device, she heads off to the 
local shops. “When other patients see that their neighbour 
has headed off with a rollator and can manage perfectly 
well without a fixed ventilation device for hours at a time, 
it encourages them to do the same,” explains antje kassin. 
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raising  
the bar

[ M o d u L a r  d e s i G n ]
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m o d u l e s
the first pilot project started out by structuring the plant 
into 30 defined modules. 22 of these will always be identi-
cal throughout the entire plant series, with no changes to 
even the smallest detail. for five modules, the engineers 
have various options for specific parts and parameters. the 
linde experts will be custom-developing just three mod-
ules on a project-specific basis to ensure that the resulting 
plants meet individual requirements on site.

p r o C e s s
the project kicked off in spring 2012 and the engineers had 
around twelve months to complete the module design phase. 
linde began the project by sounding the Chinese market to 
identify the right partner for the pilot facility. the first ex-
ecution phase then got under way at the end of 2012. final 
engineering work is set to conclude in march 2013. “We are 
comfortably on schedule. assuming all goes smoothly, the 
first standardised air separation unit should go on stream in 
China in autumn 2014,” möller confirms.

p r o s p e C t s
With its standardised, modular designs, linde is shaping the 
future of its own ASU portfolio. the market potential is certainly 
promising: global investment in air separation facilities totals 
around three billion euros each year, with asia accounting 
for 75 percent of that sum.

linde engineers in germany and China are working flat out 
to develop standardised modules for air separation units 
(ASU s). implementation teams are flanking these efforts in 
pullach, germany, and in hangzhou, China. “this cross- border 
collaboration enables us to make the best possible use of 
our expertise and resources,” explains dr Christian bruch, 
responsible for air separation units at linde engineering.

building on existing platform concepts, bruch and his team 
are developing a specific, medium-sized plant model for air 
gases with a capacity of around 30,000 normal cubic metres 
per hour. this model is intended for several projects in China. 
based at linde’s hangzhou site, stefan möller is coordinating 
efforts on the asian side. “this project is not just about pro-
ducing another plant,” he clarifies. “more to the point, we 
are laying the foundation for a completely new approach to 
ASU engineering and a new dimension in design.”

by standardising individual modules, linde is strengthening 
its position in the face of increasingly fierce competition 
worldwide. since these building blocks can then be used in 
various types of plants, the development outlay is spread 
across several products. and, according to bruch, the ben-
efits extend even further: “alongside the savings we can 
realise on the engineering front, we anticipate significant 
cost efficiencies in other areas. by collaborating closely with 
our suppliers at an early stage in the process, we will be able 
to reduce costs for both us and our partners.” explaining 
the idea behind this approach, he continues: “our concept 
is similar to the modular assembly process typically used 
in the automotive industry. there, identical building blocks 
are built into many different marques and models and these 
standardised components can make up as much as 80 per-
cent of any given car. although economies of scale do not 
play such a prominent role in our industry, this approach 
will enable us to reduce the total cost of ownership of our 
plants. Close collaboration between linde’s engineering 
and gases divisions is particularly instrumental in unlocking 
these benefits. We are now increasingly thinking product 
families rather than individual plants.”

t e a m s
linde has divided up the tasks involved. the pullach team 
is responsible for modules containing components obtained 
from european suppliers. meanwhile, the team in China is 
busy engineering the modules whose main components are 
sourced on the Chinese market. “our sole aim is to maximise 
efficiencies,” emphasises Wenjie Cha, head of engineering 
in hangzhou.
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automatiCally 
getting better

[ c y L i n d e r  s u p p L y  c h a i n  M a n a G e M e n T ]

L i n d e ’ s  c y L i n d e r  G a s  s u p p L y  c h a i n  i s  n o W  s a f e r  a n d  M o r e 

e f f i c i e n T  T h a n  e v e r  B e f o r e  –  T h a n K s  T o  a  G r e a T L y  s T r e a M L i n e d  a n d 

M o d e r n i s e d  p r o c e s s  f L o W .  n e W  p L a n T s  i n  L a T v i a  a n d  a u s T r a L i a  

a r e  f L a G s h i p  e x a M p L e s  o f  T h e  n e W  G L o B a L  s u p p L y  c h a i n  s T r a T e G y .

[ r i G a / L a T v i a ]

a n a l y s i s 
s t a t i o n

p a C k i n g  f o r 
d i s t r i b u t i o n

i n C o m i n g 
s t a t i o n / 

u n l o a d i n g

f u l l  C y l i n d e r 
s t o r a g e

C y l i n d e r 
s o r t i n g

e m p t y  C y l i n d e r 
s t o r a g e 

C y l i n d e r 
f i l l i n g

t r u C k  l o a d i n g

3

1 5 62 4

7

8

3 0
ef

fi
C

ie
n

C
y

L i n d e  A n n u A L  2 0 12



a  r o b o t  C h e C k s  a n d  s o r t s  t h e  d e l i v e r e d  C y l i n d e r s , 

e n s u r i n g  t h e y  a r e  i n  t h e  r i g h t  p l a C e  a t  t h e  r i g h t  t i m e  f o r  r e f i l l i n g .

2
[ C y l i n d e r  s o r t i n g ]

3 1c y L i n d e r  s u p p Ly  c h a i n  M a n a G e M e n T



late afternoon in riga, latvia. the extensive grounds of the 
new gas filling plant are buzzing with activity. one after 
another, lorries swing into the site and pull up to one of 
six parking bays outside the entrance to the main building. 
forklifts instantly swarm along the non-intersecting traffic 
lanes towards them, ready to haul large pallets of empty gas 
cylinders from the load beds. varying in size, these empties 
are then neatly set down in designated areas outside the 
sorting warehouse.

meanwhile, on the other side of the building, dozens of pal-
lets of freshly filled gas cylinders are lined up and ready to 
go. thanks to their electronic lists, the lorry drivers know 
exactly which lot is theirs. in fact, even the precise set-down 
position on the load bed is defined, with pallets for the near-
est customers or distribution hubs loaded last.

the next day, work at linde’s newest filling plant begins at 
daybreak, as the vehicles loaded the night before head for 
the road. each one now follows its pre-calculated route – 
directly to customers in riga or nearby, or to one of six trans-
fer stations for the baltic states of latvia, estonia and lithu-
ania. there, local carriers pick up the gas cylinders for rapid 
onward transport to individual customers.

s t r e a m l i n e d  p r o C e s s e s
While the drivers spend the day distributing the full gas cylin-
ders and collecting empties throughout the region, the thirty 
or so employees at the filling station ensure the next day’s 
deliveries are ready on time. at riga, they can do this with a 
minimal level of heavy manual labour. opened towards the 
end of 2012, this new linde plant shows how an automated 
workflow for heavy cylinders can greatly increase handling 
and filling efficiency across the board. “the automation of 
mechanical processes has made us more cost-effective,” 
confirms ashley mills, responsible for cylinder supply chain 
management at linde. “and, just as importantly, we are 
making work easier for our colleagues in the filling plants.”

however, there is no one-size-fits-all automation solution 
that would work across every region and market. the infra-
structure, competitive environment, job market, labour costs 
and customer requirements vary too much from one region 
to another.

the riga filling plant is one of the locations where partial 
automation makes sense. the station that checks and sorts 
the empty cylinders is fully automated. a robot controlled 
by an SAP-based computer program makes short work of 
this step: as soon as the operator hits the start button, the 
crane-like machine moves along rails fixed to the roof until 
it is directly above one of the cylinders, which it then lifts 
from the pallet. at the same time, a camera built into the 
robot registers the visual condition of the container, while 
a scanner reads all the data from the barcode attached to 
every cylinder. the computer determines which gas or gas 
mixture the cylinder is supposed to contain, and then the 
robot places it in the preassigned position on the relevant 
pallet. heavily soiled cylinders are placed on a separate pal-
let and transported to the washing facility.

the sorted cylinder pallets are initially transported by fork-
lift to a designated interim storage area. then, according 
to demand, they are moved to the filling area, where em-
ployees attach the filler necks by hand. the filling process 
itself is automated again: a computer with access to all the 
necessary information specifies the type of gas, the ingre-
dients needed for a given mixture and the quantity required.

the plant engineers built a separate room for medical gases, 
which are subject to extremely strict purity requirements. 
dry ice production from liquid carbon dioxide also takes 
place in a dedicated room at the plant.
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t h e  h o s e s  a r e  a t t a C h e d  t o  t h e  C y l i n d e r s  b y  h a n d  f o r 

C o m p u t e r - C o n t r o l l e d ,  e l e C t r o n i C  r e f i l l i n g .
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i n v e s t i n g 
i n  t h e  f u t u r e

“We always have to take potential future demand into ac-
count when planning new filling stations,” mills explains. 

“these facilities still need to be fit for purpose in ten years’ 
time.” Which is why capacity in riga is deliberately generous. 
Working around two and a half times faster than its prede-
cessor, the new station can handle up to 900,000 cylinders 
a year in shift mode. experts estimate that the total mar-
ket in the three baltic countries will reach around 700,000 
cylinders in the coming three to four years. linde invested 
approximately 8.5 million euros in this new latvian plant 
and is confident that it will quickly pay for itself. “the new 
facility replaces four older plants in the region,” confirms 
harijs  teteris, responsible for cylinder gas management in 
the baltic region at linde. “bundling our business at a single 
location and leveraging a high degree of automation trans-
late into significant cost efficiencies.”

however, efficiency is not the only design consideration in 
riga. the new facility also ensures the greatest possible 
level of safety for employees. alongside non-intersecting 
traffic lanes across the site, a new transport and loading 
system plays an important role here: the pallets are now only 
transported by covered trucks and trailers. this not only pro-
tects the cylinders from heavy soiling but, most importantly, 
enables loading and unloading using an on-board forklift. it 
is thus no longer necessary for the driver to use a crane on 
open load beds, eliminating all the risks this entailed. so 
in this regard, too, latvia’s new filling plant establishes an 
important reference for other facilities in similarly structured 
markets and regions.

i n n o v a t i o n 
b e n C h m a r k

opened in february 2011, linde’s new Cylinder maintenance 
Center in sydney, australia, marks another key milestone 
on the journey towards automated gas management. Colin 
isaac, responsible for linde’s gas business in the south 
pacific region, describes this cylinder maintenance and 
repair facility as: “a new benchmark for plant technology 
and innovation, where efficiency, occupational safety and 
customer value are the top priorities.” the plant is equipped 
with robots, state-of-the-art electro nics, high-tech optical 
devices and a pioneering powder-coating system for steel 
and aluminium cylinders. it has the capacity to handle and 
recondition around 240,000 gas cylinders per year.

shunted through the plant’s individual stations by robot, the 
cylinders are inspected for damage using cameras and ultra-
sound, before being repaired or rejected. using powder coat-
ing instead of the standard liquid paint extends maintenance 
intervals to between eight and nine years, as well as being 
significantly more eco-friendly. by contrast, a traditional paint 
job needs refreshing at least every three years. despite the 
long distances cylinders are transported from far-flung parts 
of the continent to the sydney maintenance centre, transit 
both ways and all the tests take no longer than four days 
altogether. Just one of the many details that establish sydney 
as a flagship project.

5
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T h i s  p i o n e e r i n G  c o n c e p T  n o T  o n L y  c u T s  e n e r G y  c o s T s 

B u T  a L s o  r a i s e s  s a f e T y  L e v e L s  a T  a i r  s e p a r a T i o n  u n i T s 

M a n a G e d  f r o M  T h e  c e n T r e . 

r e M o T e  o p e r a T i o n  c e n T r e  [ L e u n a / G e r M a n y ]

c L a r i a n T  p r o d u c T s  [ M u T T e n z / s W i T z e r L a n d ]
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r o C  
l i n d e

04 :00  aM

05 :00  aM

06 :00  aM

07:00  aM

08 :00  aM

09 :00  aM

10 :00  aM

11:00  aM

12:00  pM

01:00  pM

02:00  pM

03 :00  pM

T i M e

C l a r i a n t  p r o d u C t s 

c u s T o M e r

M u T T e n z

L e u n a

t h e  a i r  s e p a r a t i o n  u n i t  s u p p l y i n g 
s p e C i a l t y  C h e m i C a l s  C o m p a n y 

C l a r i a n t  p r o d u C t s  i n  s W i t z e r l a n d 
i s  m a n a g e d  a n d  m o n i t o r e d  f r o m 

t h e  r o C  i n  l e u n a .
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09 :00  pM

10 :00  pM

11:00  pM

12:00  aM

01:00  aM

02:00  aM

03 :00  aM

T i M e

d r  J o a C h i m  p r e t z  ( r i g h t )  
a n d  h i s  t h i r t y - s t r o n g  t e a m  W i l l 

s o o n  b e  m a n a g i n g  u p  t o  
3 0  a s u s  a n d  o v e r  9 0  e C o v a r ® 

 f a C i l i t i e s  a C r o s s  e u r o p e  f r o m  
t h e  l e u n a  h u b .

c L a r i a n T  p r o d u c T s  
c u s T o M e r

r o C  
l i n d e

M u T T e n z 

L e u n a
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the six a.m. shift change at linde’s remote operation Centre 
(ROC) in the leuna chemicals hub is a calm and focused affair. 
twelve operators sit in front of sixteen small and two large 
screens. six of them are just about to finish their shift. they 
carefully check the entries in the electronic logbook from the 
previous night before handing over five industrial- scale air 
separation units and ten to fifteen smaller  ECOVAR® facilities 
to their colleagues who are on the next shift. Curved lines, 
tables and coloured graphs are lit up on the screens, while 
real-time video streams display and record operational ac-
tivities at the sites – stretching across europe from hamburg 
and Worms down to basel. the six shift operators focus on the 
screens and sometimes call customers who source industrial 
gases from the plants under supervision. the operators enter 
any changes in demand projected over the next few hours 
and organise maintenance work and inspections with the 
linde experts on the ground. Conversations are brief – the 
operators keep it short and to the point. 

linde now controls a network of around fifteen air sep-
aration units and over fifty ECOVAR® facilities in germany, 
austria, switzerland and the benelux countries from the ROC 
in leuna. in the next two years this number will increase to 
30 air separation units and over ninety ECOVAR® facilities. 
operators monitor and control processes over highly secure 
internet connections. 

s k i l l e d 
p e r s o n n e l

“before we can connect a new facility to the ROC, there is a lot 
of groundwork to be covered on the technical and staffing 
fronts,” explains dr Joachim pretz, head of the ROC in leuna. 
these preparations include aligning the operating and 
management processes and installing various video cam-
eras plus an alarm management system. engineers harmo-
nise documentation and optimise control and management 

systems at the very outset. When a facility hooks up to the 
ROC, remote and on-site operations initially run in parallel. 
the operators at the ROC have to know “their” plants in-
side out. to ensure this is the case, they also spend time 
training at the relevant locations. linde has put together 
an extensive training programme for ROC employees. for 
all units in the european ROC network to run smoothly, easy 
cross- border communication is essential. language skills 
are therefore just as important as technical know-how, so 
linde has also developed special language courses for it’s 
staff. “the success of this concept is 80 percent down to the 
skills of our employees and 20 percent down to technology,” 
confirms pretz.

Centralised control through the ROC has allowed linde to 
bundle exceptional depth and breadth of expertise at a sin-
gle location. if a problem arises anywhere in europe, one of 
the leuna-based experts is always able to help. acceler-
ated know-how transfer, uniform processes and rapid align-
ment with customer needs have enabled the ROC to raise 
efficiency and safety levels at the plants it manages. 

e f f i C i e n t , 
f u t u r e - p r o o f  C o n C e p t

efficiency gains also translate into lower energy consump-
tion – a key success factor for air separation units, as energy 
accounts for 60 to 70 percent of running costs. “our aim is to 
cut energy consumption at the individual plants in the ROC 
network by one percent,” states pretz.

linde intends to continue expanding this central control 
concept. in 2013, the group plans to connect further in-
dustrial-scale facilities in the cities of ijmuiden (holland), 
duisburg and bremen (germany), and graz (austria) to the 
ROC in leuna. by the end of 2014, plants in other european 
countries will also have joined the network. in the medium 
term, linde expects to control around 70 air separation units 
and over 200 ECOVAR® facilities in europe from its centre in 
leuna. and the global figure will be even higher. “We cur-
rently operate around 450 industrial-scale units. in the future, 
around 330 of these will be connected to a ROC,” explains 
rudolf lamm, head of global operations in the on-site line 
of business. these facilities will be operated and managed 
from five ROC s located in europe, north and south america, 
asia and australia.

3 9r e M o T e  o p e r aT i o n  c e n T r e



better proCesses – greater effiCienCy – 
loWer Costs.

proCess exCellenCe Creates 
more value – for Customers and for 

the Company as a Whole.
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FresH F isH [PaGe 54]



Clean 
sailing

[ L n G ]

d e M a n d  f o r  L i q u e f i e d  n a T u r a L  G a s  ( L n G )  i s  o n  T h e  r i s e .  T h i s  e n e r G y  c a r r i e r  

i s  a L r e a d y  B e i n G  u s e d  a s  a n  e n v i r o n M e n T a L L y  f r i e n d L y  a L T e r n a T i v e  

i n  M a n y  i n d u s T r i a L  a p p L i c a T i o n s  a s  W e L L  a s  f o r  p o W e r  G e n e r a T i o n .  i n  s o M e  

M a r K e T s ,  L n G  i s  a L s o  G r o W i n G  i n  p o p u L a r i T y  a s  a n  a L T e r n a T i v e  v e h i c L e  f u e L ,  

d i s p L a c i n G  p e T r o L  a n d  d i e s e L .  a  c h a n G e  i n  e n v i r o n M e n T a L  r e G u L a T i o n s 

 i n  T h e  s h i p p i n G  i n d u s T r y ,  M e a n s  T h a T  a n o T h e r  n e W  M a r K e T  f o r  L n G  i s  e M e r G i n G  

–  a n d  L i n d e  i s  s p e a r h e a d i n G  i T s  d e v e L o p M e n T .

[ p o r T  o f  h a M B u r G / 

G e r M a n y ]
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L n g  
A p p L i c A t i o n s

/

a s  a n  e C o - f r i e n d l y  e n e r g y  
C a r r i e r ,  l n g  C a n  b e  u s e d  b o t h  t o  

f u e l  s h i p s  a n d  C a r s  a n d 
 t o  r e p l a C e  d i e s e l  i n  i n d u s t r y  

a n d  p o W e r  p l a n t s .

L n g 
L i q u e f A c t i o n  A n d  t r A n s p o r t

/

o n C e  i t  i s  l i q u e f i e d , 
n a t u r a l  g a s  C a n  b e  s t o r e d  

i n  C o m p r e s s e d  f o r m .  d e p e n d i n g  
o n  t h e  l o C a t i o n ,  l i n d e  t h e n  

t r a n s p o r t s  t h e  l n g  b y  t r u C k ,  
s h i p  o r  p i p e l i n e .

demand for natural gas is higher than ever. it is cheaper and more environmentally 
sound than other fossil fuels. With growth rates in excess of ten percent per year, 
the global market for LNG is expanding at a particularly dynamic pace. linde’s technical 
expertise covers the entire value chain here, from liquefaction through storage to 
delivery to the end consumer.

the company adapts its LNG business model to local market requirements. the recently 
opened LNG terminal in nynäshamn in the east of sweden, for example, primarily fuels 
local industries and public transport and taxi fleets, while in the UK, linde mainly supplies 
LNG to heavy goods vehicles and fleet operators such as eddie stobart. in asia, linde 
is working on the development of smaller and mid-size LNG plants capable of efficiently 
extracting natural gas reserves that are not connected to pipeline networks. in this region, 
LNG is increasingly being used in industry and power plants as a replacement for diesel. in 
the US, sizeable shale gas reserves are providing a further boost to the country’s LNG market.

the shipping industry is a particularly promising market for LNG, especially in the north sea 
and baltic sea. these waters are designated emission Control areas (ECAs), and as such will 
be subject to new environmental regulations from 2015 on. the new rules state that the 
 proportion of sulphur in marine fuel in northern europe must not exceed 0.1 percent. To meet 
this tringent threshold, shipping companies will have to turn to cleaner alternatives such 
as LNG. and the first pioneering ships are already making waves. powered by LNG from Linde, 
the viking grace ferry, for example, has been running from stockholm (sweden) to turku 
(finland) since January 2013. 

linde took steps early on to meet rising demand for LNG in ECAs, founding a hamburg- based 
joint venture with marine fuel specialist bomin back in august 2012. the new company 
aims to speed the transition to this low-carbon fuel by building an enabling infrastructure 
comprising smaller LNG terminals in ports such as hamburg and bremerhaven. at the port 
of hamburg, mahinde abeynaike, managing director of bomin linde LNG gmbh, and 
olof källgren, head of Clean energy merchant LNG, linde gases division, explained the 
challeng es involved in building an effective LNG infrastructure across europe’s ports.
[ s e e  d i s c u s s i o n  o n  p A g e  4 8 ]
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L n g  
A p p L i c A t i o n s

/

a s  a n  e C o - f r i e n d l y  e n e r g y  
C a r r i e r ,  l n g  C a n  b e  u s e d  b o t h  t o  

f u e l  s h i p s  a n d  C a r s  a n d 
 t o  r e p l a C e  d i e s e l  i n  i n d u s t r y  

a n d  p o W e r  p l a n t s .

L n g 
L i q u e f A c t i o n  A n d  t r A n s p o r t

/

o n C e  i t  i s  l i q u e f i e d , 
n a t u r a l  g a s  C a n  b e  s t o r e d  

i n  C o m p r e s s e d  f o r m .  d e p e n d i n g  
o n  t h e  l o C a t i o n ,  l i n d e  t h e n  

t r a n s p o r t s  t h e  l n g  b y  t r u C k ,  
s h i p  o r  p i p e l i n e .

s t o r a g e

t e r m i n a l

g a s  
f e e d

p u r i f i C a t i o n  / 
l i q u e f a C t i o n
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H A m b u r g - b A s e d  b o m i n  L i n d e  L n g  g m b H  i s  A  j o i n t  v e n t u r e  b e t w e e n 
L i n d e  A n d  m A r i n e  f u e L  s p e c i A L i s t  b o m i n .  i t s  A i m  i s  t o  e s t A b L i s H  L n g 

A s  A  c L e A n  e n e r g y  o p t i o n  f o r  t H e  s H i p p i n g  i n d u s t r y .
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m A H i n d e  A b e y n A i k e 
m A n A g i n g  d i r e c t o r  o f  b o m i n  L i n d e  L n g  g m b H

[ A b e y n A i k e ]   our joint venture is primarily about logistics – in other words, storing LNG 
at ports and transporting it by ship. linde is an experienced specialist in this area and 
bomin – as a leading provider of marine fuels – has the requisite marine industry contacts 
and space for setting up the needed LNG infrastructure.

o L o f  k ä L L g r e n 
H e A d  o f  c L e A n  e n e r g y  m e r c H A n t  L n g , 

L i n d e  g A s e s  d i v i s i o n

[ k ä l l g r e n ]   this partnership is the perfect fit for us as it 
gives us direct access to potential LNG customers and enables 
us to cover the complete value chain. in fact, we were already 
looking at ports in northern europe that were of interest to us 
as a result of the new environmental regulations but together 
we will be a much stronger entity, with the ability to offer a 
complete supply solution.

[ A b e y n A i k e ]   We are now faced with the classic “chicken and egg” dilemma. the 
shipping companies have to react to the new emission thresholds. but before they invest 
in ships with LNG engines, they want to be sure that an extensive infrastructure is already 
in place.  

[ k ä l l g r e n ]   Which is why we are looking to build a supply 
network in ports such as bremen and hamburg. We want to give 
ship owners the assurance they need to equip their ships with 
LNG engines. this is not something that will happen overnight. 
the transition will take time, but we are already seeing the first 
signs of success.

[ A b e y n A i k e ]   We will initially be focusing on pilot projects, showing our partners that 
we are committed in the long term. sustainability is a must. this new technology means 
that shipping companies have to choose a model to power their ships for the next 30 to 
40 years.

[ k ä l l g r e n ]   We also have to factor in different regional reg-
ulations governing LNG storage and fuelling. We need a well- 
structured, international legislative framework here.

[ A b e y n A i k e ]   We have a long road ahead of us. in the end, however, we are confident 
that LNG will emerge as the technology of choice – it is a superior solution from both an 
ecological and a financial perspective.

[ k ä l l g r e n ]   i agree completely. We have already seen that 
oil and gas prices will no longer be so closely tied to each other 
in the future, specifically not in north america and europe. and 
when you actually come here to hamburg and see just how 
big the potential market is, you can’t help but feel optimistic.

[ A b e y n A i k e ]   i saw a container ship today with a huge cloud of black smoke coming 
out of its smokestack. With LNG that would change. LNG will help protect the environment 
and raise the air quality for people in harbour cities like hamburg.

t H e  t A L k  b e t w e e n  m A H i n d e  A b e y n A i k e  [ L e f t ]  A n d  o L o f  k ä L L g r e n  [ r i g H t ] 
t o o k  p L A c e  A t  t H e  H A r b o u r  i n  H A m b u r g

H A m b u r g - b A s e d  b o m i n  L i n d e  L n g  g m b H  i s  A  j o i n t  v e n t u r e  b e t w e e n 
L i n d e  A n d  m A r i n e  f u e L  s p e c i A L i s t  b o m i n .  i t s  A i m  i s  t o  e s t A b L i s H  L n g 

A s  A  c L e A n  e n e r g y  o p t i o n  f o r  t H e  s H i p p i n g  i n d u s t r y .
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2 teams

1 idea

neW
energy

[ L i n d e / B a s f ]

s c i e n T i s T s  f r o M  L i n d e  a n d  B a s f  a r e  e n G a G e d  i n  a  J o i n T  r e s e a r c h  p r o J e c T  

T o  G e n e r a T e  a  f u e L  f o r  T h e  f u T u r e .  T h i s  i n v o L v e s  d e v e L o p i n G  a  

p r o d u c T i o n  p r o c e s s  T h a T  p r o M i s e s  T o  B e  M o r e  e n v i r o n M e n T a L L y  f r i e n d L y 

a n d  c o s T - e f f e c T i v e  T h a n  o T h e r  T e c h n o L o G i e s  n o W  a v a i L a B L e .

L i n d e  [ p u L L a c h / G e r M a n y ]

B a s f  [ L u d W i G s h a f e n / G e r M a n y ]

[ f a c T s ]
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linde
+  

basf

l i n d e  a n d  b a s f 
p r o J e C t  f o r 

d m e  s y n t h e s i s

/

s t a r t 
2 0 1 2

p r o j e C t  s t a g e 
2 0 1 3

C u r r e n t  s t a t u s 
t o t a l  h y d r o C a r b o n 
C o m p o u n d s  m a r k e t : 
2 0 0  m i l l i o n  t o n n e s 

d m e  s h a r e : 
1 0  m i l l i o n  t o n n e s

p o t e n t i a L  b y  2 0 2 0 
d m e  s h a r e : 

2 0  m i l l i o n  t o n n e s

H e A d  o f  c A t A L y s i s 
 f o r  s y n g A s  p r o d u c t i o n 

A n d  p r o c e s s i n g  
b A s f 

/

d r  e k k e h a r d  s C h W a b

» i t  q u i C k l y  b e C a m e 
a p p a r e n t  t h a t  b a s f  a n d  

l i n d e  W e r e  h e a d i n g 
i n  s i m i l a r  d i r e C t i o n s . «

basf 
ludWigshafen

r e s p o n s i b L e  f o r

/

C a t a l y s t
d e v e l o p m e n t

[ f a c T s ]

p r o j e c t  m A n A g e r  
L i n d e  e n g i n e e r i n g 

/

d r  h a r a l d  s C h m a d e r e r

» f o r  m e ,  t h e  m a i n  a p p e a l  
o f  t h i s  C o l l a b o r a t i v e  

v e n t u r e  i s  t h e  f a C t  t h a t  i t  i s 
s i m p l y  t h e  p e r f e C t  f i t .  

i t  i s  t h e  i d e a l  b l e n d  o f  
p a r t n e r  e x p e r t i s e . «

linde 
pullaCh

r e s p o n s i b L e  f o r 

/

p r o C e s s 
e n g i n e e r i n g

5 1L i n d e / B a s f



[ p r o J e c T  o v e r v i e W ]

t h i s  n e W  f u e l  C a n  b e  u s e d 

a s  a  g r e e n  a l t e r n a t i v e  t o  d i e s e l  a n d  i n 

p e t r o C h e m i C a l  p r o d u C t i o n  p r o C e s s e s .

l e d  b y  d r  h a r a l d  s C h m a d e r e r 

( b e l o W ) ,  t h e  l i n d e  t e a m  i s  o p t i m i s i n g 

t h e  t e s t  l a b  s e t - u p

[ T e s T  p h a s e  a T  L i n d e ]
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the smallest details speak volumes about the success of a 
partnership. details such as how and when a partnership 
came into being. When asked who took the first step in the 
partnership between linde and BASF, for instance, dr nicole 
schödel, head of Chemical development & services at linde, 
explains that “both companies were independently follow-
ing comparable approaches – the alliance simply fits.” ulti-
mately, the cooperation between linde’s chemical process 
engineers and BASF’S catalysis experts evolved naturally 
through a dynamic of its own. under a development pro-
ject supported by the german federal ministry of education 
and research, the two companies – in collaboration with 
hte AG heidelberg, technische universität münchen ( TUM), 
MPI für kohlenforschung mülheim and fraunhofer UMSICHT – 
are working to manufacture the liquid gas dimethyl ether 
(DME) from carbon monoxide and hydrogen. as a fuel, DME is 
considered an environmentally aware alternative to conven-
tional diesel and can also be used in petrochemical processes.

to achieve their ambitious economically viable manufacturing 
goals, the linde and BASF experts are working in parallel: 
while BASF develops the catalyst to accelerate the chemical 
reaction, linde is already devising the enabling production 
process. however, “this approach is actually quite rare,” high-
lights schmaderer. usually, he explains, you would start with a 
catalyst and then develop the corresponding process. “that’s 
why it’s so important to stay in constant contact with each 
other. We need to be always up to speed so we can supply 
our colleagues with the data they need at any given time.” 
any decision taken by one team affects the other.

these closely dovetailed workstreams are succeeding be-
cause the people behind the project know, appreciate and 
trust each other. “BASF has a wealth of expertise in producing 
catalysts,” confirms schödel. dr ekkehard schwab, head of 
the Catalysis for syngas production and processing research 
group at BASF, adds: “We appreciate linde’s impressive tech-
nology and engineering know-how – but the crucial success 
factor is the open and constructive working environment.”

particularly given the limited reserves of fossil fuels, experts 
view DME as an energy carrier with huge potential. dr harald 
schmaderer, leading the project for linde, estimates that 
DME will become increasingly important in the fast-growing 
market for alternative fuels, with annual production volume 
doubling from the current 10 million tonnes or so to around 
20 million tonnes by 2020.

the present partnership was inspired by a research project 
launched by the two companies in 2010. it involves dry re-
forming methane and carbon dioxide to generate a synthe-
sis gas mixture containing carbon monoxide and hydrogen, 
which now form the basis of DME production.

With all this in place, the successful development and com-
mercialisation of DME synthesis technology should only be a 
matter of time. even though the fuel markets, in particular, 
qualify for different subsidies from region to region and are 
subject to political developments that are sometimes difficult 
to predict, the potential of this clean energy carrier is self- 
evident. this has already been demonstrated by initial pilot 
projects in Japan and sweden that successfully harnessed 
DME as a fuel. in conjunction with dry reforming, a production 
process could even emerge using both harmful waste gases 
from coal-fired power plants and biomass as feedstock. this 
would be cleaner and more cost-efficient than all the other 
DME-generating technologies currently available – and a major 
success for the whole research partnership.

[ p r o J e c T  o v e r v i e W ]

t h i s  n e W  f u e l  C a n  b e  u s e d 

a s  a  g r e e n  a l t e r n a t i v e  t o  d i e s e l  a n d  i n 

p e t r o C h e m i C a l  p r o d u C t i o n  p r o C e s s e s .

l e d  b y  d r  h a r a l d  s C h m a d e r e r 

( b e l o W ) ,  t h e  l i n d e  t e a m  i s  o p t i m i s i n g 

t h e  t e s t  l a b  s e t - u p

[ T e s T  p h a s e  a T  L i n d e ]
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fresh 
fish

[ a q u a c u L T u r e ]

f i s h  i s  T h e  n u M B e r - o n e  s o u r c e  o f  p r o T e i n  i n  T h e  W o r L d . 

s o  a s  T h e  G L o B a L  p o p u L a T i o n  e x p a n d s ,  f i s h  f a r M i n G  i s  a L s o  G r o W i n G  

i n  i M p o r T a n c e .  a T  L i n d e ’ s  r e s e a r c h  c e n T r e  i n  Å L e s u n d ,  n o r W a y ,  

e x p e r T s  a r e  B u s y  d e v e L o p i n G  o x y G e n a T i o n  s y s T e M s  f o r  

n e x T - G e n e r a T i o n  W a T e r  T a n K s  –  W i T h  T h e  a i M  o f  s u p p o r T i n G  o n s h o r e  

a q u a c u L T u r e .

i n n o v a T i o n  c e n T r e 

[ Å L e s u n d / n o r W a y ]
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f i s h  f a r m i n g 
the print on packaged supermarket salmon may be small, but 
the message is big – “farmed fish originating from norway.” 
and that small label conveys huge progress in aquaculture – 
a fast-growing market which is invisible to most consumers. 
linde already holds a strong position in this promising seg-
ment. aquaculture is now expanding by six to eight percent 
each year and experts view it as an important tool in the 
fight to combat world hunger.

natural reserves alone have long since been unable to meet 
global demand for fish. marine catches have been stagnant 
since the 1980s, with many stocks depleted or overfished. fish 
farms are the alternative. however, increased demand also 
raises the bar for scale and operating efficiency. open-water 
facilities, in particular, are hitting their limits. this farming 
method accounted for around half the 128 million tonnes of 
fish available for human consumption worldwide in 2012. 
however, fish reared in offshore farms tend to be more sus-
ceptible to disease. they are easily infected by germs from 
their surroundings and can also pass on illnesses to wild 
fish outside the enclosures. so the future of fish farming 
lies on shore.

s o l v o x ® o x y s t r e a m
launched last year, linde’s SOLVOX®oxystream process tech-
nology enables cost- and energy-efficient oxygenation of 
water tanks in inland fish farms. the company has also opened 
its own innovation centre in Ålesund, norway – the world’s 
technology leader in fish farming. here, linde offers both 
internal and external training and conducts its own research. 

the centre allows employees to test how oxygen is distrib-
uted through water containing 500 fish per cubic metre, for 
instance, or what kind of current is needed to create a slight 
schooling effect among salmon, as though they were hov-
ering in the water – thus mimicking their natural habitat.

C l o s e  t o  C u s t o m e r s
even more importantly, the new centre enables linde to 
work with the world’s largest fish farmers on ongoing im-
provements to tank oxygenation. “together with our custom-
ers, we are developing new solutions here to make the oxy-
gen supply even more energy-efficient,” explains dr stefan 
dullstein, head of industrial segment aquaculture & Water 
treatment at linde. “normally, pressure of one to two bar is 
required to force the oxygen into the water,” continues the 
experienced process engineer, “but our system works with 
just 0.2 bar. every millibar less conserves resources and low-
ers costs for our customers.” With linde’s innovative solution, 
a low-pressure stream of tiny bubbles is released through 
nozzles set into a curved plastic tube, distributing the oxy-
gen evenly throughout the tank.

linde’s aim is to apply findings from the norwegian research 
centre to various different fish types, waters and tempera-
tures, ensuring the company can offer solutions tailored to 
the needs of its customers – whether in scotland, australia 
or Chile.

t h e  f u t u r e
marine harvest, one of the world’s largest fish producers 
and a linde customer, is already developing next-generation 
aquaculture projects. one plan is to build covered pools of up 
to 40 metres in diameter at a disused quarry near the norwe-
gian coast, meaning salmon could then be farmed on shore 
throughout their entire lifecycle. at its Ålesund centre, linde 
is already working on the necessary technology to provide 
environmentally friendly and cost-effective oxygenation for 
the super-sized tanks.
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» What do you rate most about linde? «

[ c u s T o M e r s ]

five cusToMers naMe The Key facTors ThaT  
define successfuL coLLaBoraTion.
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pioneering

[ B e r G e n / n o r W a y ]

caTo LinGøy [head of TechnoLoGy and The environMenT, Marine harvesT]

» it is reassuring to know that linde is always a step ahead 
when it comes to pushing the technical boundaries. partnering with 

the innovation leader gives us a clear advantage. «

61s T aT e M e n T s



aLain Gourc [TechnicaL direcTor, cenTre hospiTaLier inTercoMMunaL]

» medical gases are constantly subject to new standards and regulations. 
With linde, we have a trusted partner at our side who can respond with exceptional 

speed to new and evolving needs. «

[ c a s T r e s / f r a n c e ]

JaMes c. Macias [pLanT ManaGer, Koch foods inc.]

» We picked linde because the company offers all the technology we need – at a fair price.
having been a customer for 14 years, we know we can rely on linde. «

responsiveness
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[ c a s T r e s / f r a n c e ] [ c u M M i n G / u s a ]

JaMes c. Macias [pLanT ManaGer, Koch foods inc.]

» We picked linde because the company offers all the technology we need – at a fair price.
having been a customer for 14 years, we know we can rely on linde. «

reliability
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[ s h a n G h a i / c h i n a ]

partnership

an JiLin [head of surface MounT device division, Kyocera eLecTronics co LTd]

» We have been working closely with linde for 
ten years now. We look forward to growing together 

and deepening our partnership in the future. «

renaud spiTz [counTry head sWiTzerLand, cLarianT producTs]

» linde has years of experience in the supply of high-quality industrial gases and backs 
this up with excellent service. the company’s decision to set up operations in the infrapark baselland 

industrial park is a key success factor in the ongoing development of this chemicals hub. «
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[ s h a n G h a i / c h i n a ]

an JiLin [head of surface MounT device division, Kyocera eLecTronics co LTd]

» We have been working closely with linde for 
ten years now. We look forward to growing together 

and deepening our partnership in the future. «

experience

renaud spiTz [counTry head sWiTzerLand, cLarianT producTs]

» linde has years of experience in the supply of high-quality industrial gases and backs 
this up with excellent service. the company’s decision to set up operations in the infrapark baselland 

industrial park is a key success factor in the ongoing development of this chemicals hub. «

[ M u T T e n z / s W i T z e r L a n d ]
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linde is firmly 
on the path to beComing an 

exCellent organisation.
aGiLiTy – efficiency – innovaTive drive
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re v ie W of T h e y e a r / iMprinT

further 
information



revieW of the year
[ 2 0 1 2 ]

J a n u a r y 
[ 1 / 1 ]

linde signs an agreement to acquire the 
Continental european homecare busi-
ness of the gases company air prod-
ucts at enterprise value of EUR 590 m. 
the transaction comprises air products’ 
homecare operations in belgium, france, 
germany, portugal and spain. the group 
is laying good foundations for the de-
velopment of new treatment methods 
and care plans. 

[ 2 / 1 ]
linde launches GENIE®, its groundbreak-
ing cylinder range. the group has de-
veloped the first cylinder of its type for 

m a r C h 
[ 1 / 3 ]

linde is to supply gases to the chemi-
cal company dahua group at its site on 
songmu island in dalian in north-east-
ern China. under this EUR 70 m on-site 
contract, linde will acquire two existing 
air separation units (ASU s) from the cus-
tomer in dalian and assume their op-
eration. in addition, linde’s engineer-
ing division will construct a new ASU on 
the site with a production capacity of 
38,000 normal cubic metres of oxygen 
per hour.

compressed gas (300 bar) made from 
sustainable high-tech materials. the 
cylinder comes in three sizes. With its 
compact dimensions and extremely low 
weight, the system presents opportu-
nities for new applications in various 
fields: in welding, boiling and the car-
bonation of drinks, and in numerous 
processes in the research laboratory.

f e b r u a r y 
[ 1 / 2 ]

linde concludes a major on-site contract 
in new zealand with the steel-producer 
new zealand steel. the agreement com-
prises a new air separation unit (ASU) 
and the installation of gas supply sys-
tems. in addition to supplying air gases 

[ 2 / 3 ]
the Chinese LED manufacturer kaistar 
is expanding the scope of its existing 
gas supply contract with linde. under 
the new agreement, linde will supply 
the company with liquefied gases and 
high-purity ammonia on its production 
site in xiamen, China. kaistar requires 
the high-purity ammonia for the manu-
facture of high-grade LED devices. 

a p r i l 
[ 1 / 4 ]

linde is to invest around USD 380 m to 
provide sadara petrochemical Company 
with long-term supplies of carbon mon-
oxide, hydrogen and ammonia at its site 
in Jubail, saudi arabia. linde expects 
this major project at one of the world’s 
largest chemical complexes to gener-
ate considerable momentum for the 

to the steelworks, the ASU will also pro-
duce large quantities of liquefied oxy-
gen, nitrogen and argon for the regional 
market in new zealand.

[ 2 / 2 ]
linde and the hamburg port authority 
are looking to advance the use of liq-
uefied natural gas (LNG) as an environ-
mentally friendly fuel in the port of 
hamburg. the aim is to conduct an ex-
tensive feasibility study there on the 
cost-effective use of LNG. the two or-
ganisations want to promote LNG as an 
alternative fuel for ships and for other 
applications, such as trucks.

continuing expansion of its gases and 
engineering businesses in the near and 
middle east.

[ 2 / 4 ]
TÜV SÜD certifies the hydrogen gen-
erated from biodiesel by-products at 
linde’s pilot plant in leuna, germany. 
this is another milestone in linde’s 
journey to produce hydrogen from 
sustainable sources. 
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revieW of the year

m a y 
[ 1 / 5 ]

linde is to supply electronic gases to 
samsung electronics for its newest TFT-
LCD factory in the suzhou industrial park 
in China. it will invest around EUR 50 m 
in the project, which involves the con-
struction of a turnkey liquefied gas sup-
ply system. linde will also build a new 
nitrogen generator for samsung, sup-
plying nitrogen to the company via a 
pipeline. this project will strengthen 
linde’s position as a leading producer 
of gases for the TFT-LCD industry.

J u n e 
[ 1 / 6 ]

linde, the german ministry of transport 
and other industrial partners sign a joint 
declaration of intent to expand the hy-
drogen filling station network in germany. 
according to this declaration, there will 
be at least 50 public hydrogen filling 
stations in germany by 2015. already 
pioneers in this field, linde and daimler 
agreed back in summer 2011 to build 20 
hydrogen filling stations in germany over 
the coming years.

J u l y 
[ 1 / 7 ]

linde announces its acquisition of 
US-  based homecare company lincare 
holdings inc. in view of demographic 
changes, the healthcare market is a 
global megatrend, in which linde will 
be able to participate to an even greater 
extent in its new set-up. lincare, a mar-
ket leader in the US, provides linde with 
the ideal platform to roll out its innova-
tive products and services (which are 
already very successful, particularly in 
europe) into the US, the world’s largest 
healthcare market. 

[ 2 / 7 ]
linde is to build two large air separation 
units (ASU s) for tata steel limited, one 
of the world’s largest steel companies, 
at its site in the kalinganagar indus-
trial complex in odisha, india. around 
EUR 80 m will be invested in the pro-
ject. this investment will enable linde 
to strengthen its position as a leading 
supplier of gases in the growth market 
of india.

[ 3 / 7 ]
linde AG successfully concludes a capital 
increase with exclusion of subscription 
rights. the capital increase is one com-
ponent of the financing of its prospec-
tive acquisition of lincare holdings inc. 
this capital measure raises proceeds of 
around EUR 1.4 bn. the new shares are 
fully entitled to dividend for the 2012 
financial year.

a u g u s t 
[ 1 / 8 ]

linde forms a joint venture with bomin, 
one of the leading suppliers of shipping 
fuels, to create an LNG infrastructure for 
shipping in north-western europe. the 
aim of the new joint venture is to estab-
lish a reliable LNG supply chain to pro-
vide a safe and environmentally friendly 
fuel to ship owners and ship operators.

[ 2 / 8 ]
linde is to provide long-term supplies 
of industrial gases to the vietnamese 
steel-producer POSCO SS-vina. to do so, it 
will build the largest air separation unit 
in the country in the phu my industrial 
park in ba ria, vung tau province. the 
proposed investment is around EUR 40 m. 
With the largest single investment it 
has ever made in vietnam, linde will 
strengthen its position in this rapidly 
growing south-east asian economy. 

[ 3 / 8 ]
linde completes the acquisition of 
 lincare holdings inc. lincare becomes 
an indirect wholly-owned linde subsid-
iary. prior to this, linde had completed 
the tender offer for lincare within the 
specified time.

s e p t e m b e r 
[ 1 / 9 ]

linde AG is added to the global dow 
Jones sustainability index (DJSI World) 
in acknowledgement of continued pro-
gress in its sustainability performance. 
analysts at the sustainable asset man-
agement group recognised in particular 
the linde group’s activities in the areas 
of climate change strategy, environmen-
tal management systems, and risk and 
crisis management. the internationally 
renowned share index for sustainability 
performance selects the top 10 percent 
of companies for sustainability from the 
2,500 largest companies listed on the 
dow Jones global index. 

o C t o b e r 
[ 1 / 1 0 ]

OMV opens the first public hydrogen fill-
ing station in austria, a turnkey construc-
tion by linde for the company. this will 
make it possible to operate emission- 
free hydrogen-powered fuel-cell vehi-
cles in vienna.

[ 2 / 1 0 ]
the new fraunhofer Centre for Chemi-
cal-biotechnological processes (CBP) in 
leuna is opened. as the main contractor, 
linde was responsible for engineering 
the process units, and for the supporting 
infrastructure and necessary media and 
utilities. the aim of the CBP is to upscale 
innovative biotechnological and chem-
ical processes to an industrial level to 
enable companies to manufacture basic 
chemical products from renewable raw 
materials. 

n o v e m b e r 
[ 1 / 1 1 ]

linde is to build a mid-scale natural gas 
liquefaction plant for malaysia LNG sdn. 
bhd., a subsidiary of malaysia’s state-
owned oil and gas company PETRONAS. 
the new boil-off gas reliquefaction fa-
cility has a maximum design capacity of 
1,840 tonnes of liquefied natural gas per 
day and will be located in the bintulu 
LNG complex in sarawak, east malaysia.

[ 2 / 1 1 ]
linde is commissioned by the norwegian 
company skangass AS to build a mid-
scale import terminal for liquefied natu-
ral gas. the LNG terminal will be located 
at lysekil on the west coast of sweden, 
100 kilometres north of gothenburg. the 
engineering, procurement, construction 
and installation (ECPI) contract is worth 
around EUR 44 m.

d e C e m b e r 
[ 1 / 1 2 ]

linde signs an agreement to acquire 
the homecare company Calea france 
SAS, sèvres, france. the company gen-
erated revenue in the 2011 financial year 
of EUR 28 m with around 200 employ-
ees. Calea will complement the european 
homecare operations acquired by linde 
in the spring from air products. this ac-
quisition will significantly improve the 
group’s position in the french home-
care market.
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the linde annual and the financial report of the linde group are available in both german and english and can also be 
downloaded from our website at www.linde.com. in addition, an interactive online version of the annual report, comprising 
the financial report of the linde group and the linde annual, is available at this address.supplementary information about 
linde can be obtained from us free of charge

Print compensated
Id-No. 1326402

www.bvdm-online.de

7 0
fu

r
th

er
 i

n
fo

r
m

a
ti

o
n

L i n d e  A n n u A L  2 0 12





De
te

rm
in

at
io

n
An

nu
al

 2
01

2

Published by

Linde AG 
Klosterhofstrasse 1 
80331 Munich 
Germany 
Phone +49.89.35757-01 
Fax +49.89.35757-1075 
www.linde.com


