optical sensor during this period, “Cutting the electricity usage of

the section of the conveyor belt the conveyor systems represents an
that is no longer needed is auto- improvement in all areas; mainte-
matically shut off. nance and energy costs fall, and the

environment profits. The work envi-
During the manual packing opera- ronment improves as well, because
tion, the containers are pushed the noise level in the area near the
onto the main conveyor belt after conveyor belt has dropped,” says
processing. This activates the cor- Séverine Noyer, responsible for
responding segment, and the con- quality, safety and environmental
tainer is automatically moved. protection.

Sony for "Green Management 2010”

“We at Sony Chemical & Information Device Corporation see global environmental
protection as one of the most important tasks facing the human race. Our efforts are
aimed at limiting the strain that our business activities place on the environment

to the greatest extent possible. To achieve our environmental goal 'Green
Management 2010," a program that applies to the entire Sony group and is based on
the Sony group's environment vision, we have set individual goals and work to achieve
continuous improvements.”

Seiichi Tsukioka, board chairman of Sony
Chemicals & Information Device Corporation



Q)

™

i'lt

ol

iy
9

I

L

i

Cogeneration saves energy and sustains the environment

Given the world’s rising demand
for energy, the climbing costs of
energy, and the discussions about
climate change and greenhouse
gases, demands for responsible
use of energy are growing louder
and louder. But one highly effi-
cient and production-ready tech-
nology already exists: cogenera-
tion, or combined heat and power
generation. Its strengths include
high efficiency levels - the primary
energy is almost completely con-
verted into heat and power. arvato
companies have committed them-
selves to this advanced technology
at three locations: Mohn media in
Gitersloh, Germany; Eurogravure
in Treviglio, Italy; and Eurohueco
in Barcelona, Spain. They operate
energy centers that efficiently
produce energy through the use
of cogeneration right at the pro-
duction site.

How does cogeneration
work?

All energy centers in the arvato
group use environmentally friendly
natural gas as the primary energy
source. The cogeneration plants
use it to produce heat and power.

In the most efficient version, the
gas and steam turbine system, nat-
ural gas is burned in a combustion
chamber after being mixed with
combustion air. The hot gases pro-
duced in the process can reach

wE
W
Vegetable oil

Bioethanol

Heating oil

Natural gas

Coal

Wood and straw
Biogas
Domestic waste

temperatures of nearly 900°C and
drive a turbine. The turbine is con-
nected to a generator that produces
electricity. The process also produces
exhaust gases heated to temper-
atures of more than 500°C. These
gases are used to produce steam
through the use of heat recovery
boilers. If this steam is not directly
used in operational production
processes like rotogravure printing,
it can drive downstream steam tur-
bines that also generate electricity.
The result is significantly higher
levels of energy efficiency.

Operational principle of a cogeneration plant (Source: German Cogeneration Association)
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By comparison: high efficiency,
low emissions

In addition, an intelligent control
system ensures that the steam can
be used once again after it leaves
the turbine. Through the use of
absorption units, the leftover heat
can produce chilled air like a refriger-
ator to do such things as create a
comfortable work environment in
offices or to regulate the ambient
temperature of machinery and sys-
tems in production. This is known as
trigeneration.

Conventional power plants are
designed to produce only elec-
tricity. In the process, just about
35 percent of fossil fuels such as
lignite or anthracite, heating oil,
and natural gas are converted into
electrical energy. The lion’s share
of potential energy is lost as
waste heat.

This is not the case with cogenera-
tion plants. Because they generate
both heat and power at the same

The energetic saver

“Conserving natural resources is really important to me. By using the latest heating
technology and insulation, | cut the energy consumption of my house, which was built
in 1922, by 75 percent. I'm also as energy aware as | can be. | don’t have a freezer

or use the standby function. Of course, I'm really glad that my employer thinks
environmental protection is important, too. After all, it pays off for all of us. | have
cut my house’s gas consumption by one-sixth, and | use so little electricity that even
the municipal utilities can’t believe their eyes.

In doing so, | have kept 10,000 kilograms of carbon dioxide out of the environment.
This shows just what individuals can do in their private lives to help the environment.
Of course, I'm saving money, too. What I'm really excited about is that some of my
colleagues are now beginning to make the move to environmentally friendly heating
systems. My next major project is a photovoltaic unit to produce solar power.”

i

e

I.

time and use both in a profitable
manner, they reach extremely
high efficiency levels of 80 - 90
percent, compared with conven-
tional power plants.

In addition, cogeneration technolo-
gy produces - particularly in con-
nection with the environmentally
friendly energy source natural gas -
significantly less emissions of car-
bon dioxide. This, in turn, reduces
the load placed on the environ-
ment. Natural gas has relatively few
pollution-producing elements,
meaning that flue gases produced

Giinter Plachta, prepress specialist,
Mohn media



‘ Special 2007 - Cogeneration

24

during combustion contain almost
no sulfur dioxide, dust, heavy met-
als, or halogen compounds. Natural
gas is also the fossil fuel that has
the least impact on the greenhouse
effect. A gas-fired cogeneration
plant saves up to 80 percent of so-
called greenhouse gas emissions
compared with today’s coal-fired
plants and heating stations. One
other benefit is that the decentral-
ized form of energy production
through cogeneration right at
the site of usage also conserves
resources because energy is also
lost during the transmission of heat
and power over long distances.

Cogeneration (block-type power plant)

‘ 12% loss

Separate production (electricity in a power plant/heat in a boiler)

o, |

78% total loss

M 6% loss

[\

A comparison of primary energy utilization (Source: German Cogeneration Association)

Location 1: Mohn media,
Giitersloh, Germany

Output, electric 21.0 MW,
Output, thermal 69.0 MW,
Annual power production 111,628 MWh

Annual heat production 140,034 MWh

Annual CO, savings* 37172t CO,

Location 2: Eurogravure,
Treviglio, Italy

Output, electric 11.0 MW,
Output, thermal 17.0 MW,,
Annual power production 41,382 MWh
Annual heat production 69,012 MWh
Annual CO, savings* 15,509t CO,

Location 3: Eurohueco,
Barcelona, Spain

Output, electric 5.5 MW,
Output, thermal 12.2 MW,,
Annual power production 39,613 MWh
Annual heat production 44,597 MWh
Annual CO, savings* 3,592t CO,

* Compared with national energy supply



director of the German
Cogeneration Association

Invest locally tod, it
globally tomorro

Thanks to today’s gas turbines, gas and
steam turbine units, and motor cogenera-
tion plants, cogeneration is a highly efficient
technology that has immense potential for
protecting the environment and conserving
resources. Over the middle t at least, it
can take a tremendous loa
of companies and consu
ily out of concern for the
also seeking to reduce de
gy imports, the European
2004 to introduce cogenera
aimed at intensifying the use of cogenera-
tion in the member states. The national
governments were directed to do studies on
the potential for this type of energy usage
and on the barriers to its introduction. These
studies were to serve as the basis for perti-
nent strategies to promote cogeneration
technology. One such study for Germany
was commissioned by the Federal Econom-
ics Ministry in 2006. It determined that
cogeneration’s share of electricity produc-
tion could rise from the current level of
about 10 percent to nearly 60 percent and
made economic sense. The precondition for
this change: The restrictions created by the
old monopolistic structures must-be-elimi=
nated, and politicalleaders must-send-clear
signals to-energy companies in the form of
incentives to expand the use of cogenera=
tion technology. In a reflection of this need,
the German government added an amend-
ment to the previously restrictive cogenera-

f its efficiency offensive.

is amend-

ment quickly. ;
nies must increasingly recognize the

- immense potential offered by cogenerati

After all, production of power and heat wit
cogeneration technology requires a certain
amount of individual initiative and the will-
ingness to investment money. Over the
middle term, these investments will amor-
tize themselves through lower energy costs.
In the years ahead, energy will become
more and more expensive — and the more
expensive energy becomes, the more it pays
to invest in energy-efficient programs. Com-
panies that decide today to produce their
own energy through cogeneration will gain
a competitive edge tomorrow.
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The second arvato environmental balance sheet

For the arvato group’s second envi-
ronmental balance sheet, data
was again separately collected
from each of our subsidiaries. In
fiscal year 2006, arvato employed
more than 46,000 people and
operated in 37 countries. Thanks to
the previous environmental report
submitted in 2005, the first com-
parisons can be made with the
information that it provided from
fiscal year 2004.

The arvato group’s product portfo-
lio varies extensively, causing dif-
fering impacts on the environment.
The divisions of arvato print and
arvato storage media are conven-
tional industrial manufacturing
companies, and the divisions of
arvato services and arvato systems
are service and logistics providers.

arvato print and arvato storage
media manufacture printed prod-
ucts such as books, catalogs, and
magazines as well as storage
media such as CDs, DVDs, and MCs
from raw materials, mainly paper
and plastics, using energy and a
wide variety of auxiliary and oper-
ating materials. Because of the sig-
nificant amount of materials these
manufacturing divisions use, they
have the greatest environmental
impact within the arvato group.
The environmental balance sheet
presents the production divisions
together.

arvato services and arvato systems
offer a wide range of services, for
example, running service centers
for companies from a variety of
different branches as well as oper-
ating computer centers and selling
digital content. These services
produce only a limited number of
goods themselves. As a result,
these divisions use little in the way
of materials and energy, and their
impact on the environment is of
minor significance. The environ-
mental balance sheet presents
arvato services and arvato systems
together.

Input 2004 2006
arvato, total arvato, total
Raw materials, total (tons) 1,491,975 1,330,407
Paper/cardboard 1,426,830.0 1,270,439.7
Ink/lacquer 34,6879 23,790.0
Plastics (PC, PS, PE, etc.) 30,260.9 35,751.3
Other raw materials 196.4 4261
Auxiliary materials, total (tons) 100,560 90,626
Glues 5,862.4 6,871.6
Binding materials/plastic films 15,667.7 21,765.4
Packaging 79,029.8 61,988.8
Operating materials, total (tons) 13,334 7,447
Chemicals 928.7 1,830.3
Cleaning agents 373.8 375.5
Solvents 2,623.0 2,796.3
Lubricants 125.8 9211
Other operating materials 9,282.8 1,524.0
Fresh water, total (m’) 2,749,261 1,507,966
Energy sources
Electricity (MWh) 650,618.5 633,937.3
Thermal and process heat (MWh) 653,005.8 632,829.0
Natural gas (MWh) 105,988.5 204,827.2
Fuels (1) 4,083,528.9 3,571,933.3
Output
Waste (tons) 272,206 280,878
Waste for recycling 223,451.6 256,837.5
Waste for disposal 48,754.0 24,040.8
Share requiring special monitoring
among both types 11119 4,657.6
Sewage water, total (m°) 2,082,739 1,040,547
Emissions (tons)
Carbon dioxide, fossil 701,643.7 627,298.7
Carbon monoxide 4426 384.6
Nitrogen oxides 956.5 937.9
Sulfur dioxide 963.9 1,059.2
Dust/particles 8.7 119.6
VOC, total 1,800.5 1,705.0
arvato print and however, actually reflect the signif-
arvato storage media icant increase in production. The

In fiscal year 2006, arvato print
and arvato storage media produced
nearly 9.5 billion products using
around 1.33 million tons of raw
materials. This represents a drop of
nearly 1 billion products, in oper-
ations that lowered raw-material
usage by about 160,000 tons,
compared with the first arvato
environmental report.

This comparison reveals only one
overall decrease. This does not,

drop occurred solely through the
transfer of one of the arvato group’s
largest rotogravure printers to the
new joint venture PRINOVIS, which
operates throughout Europe. For
this reason, it does not appear in
the fiscal year 2006 balance sheet.
Using 374,000 tons of raw materi-
als and manufacturing 2.6 billion
printed products in 2004, the
printer contributed significantly to
the use of materials and the envi-
ronmental impact in the arvato
environmental balance sheet.



The rotogravure printer in Treviglio

that opened in early 2006 will partial-

ly offset the drop, as will the increase
in production in other divisions.

While the total number of printed
products decreased by about one
quarter, the number of storage
media rose to more than 2.3 billion.
The 82 percent increase is primarily
due to the growing DVD market
worldwide. With 1.4 billion units
produced - an increase of more
than 1.05 billion compared with
2004 - DVDs now represent the
largest share of store media manu-
factured by arvato storage media.
The production volumes for CDs
have remained about the same
compared with 2004, and those for
cassettes dropped further.

For production, 1.33 million tons of
raw materials were used, primarily
paper and cardboard (1.27 million tons)
as well as plastics like polycarbonate
and polyolefine (34,550 tons) and ink
and lacquers (23,780 tons). The
amount of auxiliary materials con-
tained in the products totaled
almost 57,000 tons, with packaging
(28,505 tons) and bookbinding
(21,765 tons) materials together
accounting for the major share of
this, followed by 6,700 tons of
glues. This represents a slight
increase of 4.4 percent compared
with the 2004 reporting year. Addi-
tional operating materials needed
to manufacture products amount-
ed to almost 7,500 tons, with sol-
vents (2,791 tons), manufacturing
chemicals (1,827 tons), and lubricants
(921 tons) constituting the main share
of this. Compared with 2004, the
amount of operating materials used
dropped by a significant 44 percent.
At a total of 1.24 million cubic meters,
water use was also only half as much
as two years ago.

The energy required for production
fell slightly compared with 2004,
and included 513,422 MWh of elec-
tricity (-9.4 percent), 535,021 MWh
of thermal and process heat (-4.3
percent), and 23.1 million cubic
meters of natural gas used directly
during manufacturing. A heating
volume of 739,848 MWh was con-
sumed, constituting an increase of
11 percent. Fuel for company vehi-

cles and internal transportation
totaled more than 2.8 million liters
of gasoline, diesel, and liquefied gas,
16 percent less than two years ear-
lier. Producing nearly 9.5 billion print-
ed products and storage media gen-
erated altogether more than 253,000
tons of different kinds of waste, the
majority of which was wastepaper
and used plastics and metal. Of
this, 92 percent (232,795 tons) was
recyclable and only 1.8 percent

was classified as waste requiring
special monitoring. The volume of
waste materials requiring special
monitoring more than quadrupled
compared with 2004. This figure,
however, reflects the growing
trend worldwide to strictly monitor
dangerous waste materials. Materi-
als that were earlier declared ordi-
nary waste for disposal are increas-
ingly being classified by the law as
requiring monitoring. A total of

2004 2006

Input arvato print and arvato print and

arvato storage media arvato storage media
Raw materials, total (tons) 1,484,990 1,325,147
Paper/cardboard 1,420,953.4 1,266,395.3
Ink/lacquer 34,6879 23,778.9
Plastics (PC, PS, PE, etc.) 29,152.9 34,546.4
Other raw materials 196.3 4261
Auxiliary materials, total (tons) 54,605 56,992
Glues 5,846.1 6,721.7
Binding materials/plastic films 15,667.7 21,765.4
Packaging 33,091.3 28,505.2
Operating materials, total (tons) 13,228 7,406
Chemicals 928.7 1,827.2
Cleaning agents 352.9 3651
Solvents 2,622.0 2,791.5
Lubricants 125.8 920.9
Other operating materials 9,258.8 1,501.5
Fresh water, total (m’) 2,538,876 1,237,514
Energy sources
Electricity (MWh) 566,870.6 513,4221
Thermal and process heat (MWh) 559,249.3 535,0211
Natural gas (MWh) 105,551.9 204,827.2
Fuels (1) 3,353,045.4 2,817,061.7
Output
Products, total (number in million) 10,433.4 9,455.8
Printed products 9,075.5 7,021.6
Mailings/shipments 335 29.0
Cardboard containers 64.0 113.0
Storage media, total 1,260.4 2,292.3
Waste (tons) 253,024 253,234
Waste for recycling 207,341.7 232,794.8
Waste for disposal 45,6821 20,438.7
Share requiring special monitoring
among both types 1,097.2 4,509.2
Sewage water, total (m°) 1,912,797 803,268
Emissions (tons)
Carbon dioxide, fossil 629,528.9 531,520.8
Carbon monoxide 4101 3474
Nitrogen oxides 853.5 800.0
Sulfur dioxide 9591 9531
Dust/ particles 115.4 109.9
VOC, total 1,591.9 1,436 4
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810,000 cubic meters of sewage
water was generated worldwide,
6.2 percent less than 2004.

Energy use, heat consumption in
manufacturing, and transportation
are always tied to emissions stem-
ming from the combustion process.
As a result of using fewer raw, auxil-
iary, and operating materials (-10.1
percent) as well as due to the lower
volume of products (-9.4 percent),
emissions of carbon dioxide, a gas
causing greenhouse effects, dropped
by 15.6 percent to 531,521 tons.
Carbon monoxide emissions experi-
enced a similar decrease, dropping
by 15.3 percent to 347 tons. Other
significant emissions included nitro-
gen oxide, methane, and dust parti-
cles. The volume of nitrogen oxide
fell by 53.3 tons to 800 tons and
the noxious gas methane, also a gas
causing greenhouse effects, declined
by 145 tons. The volume of volatile
organic carbons (VOC) totaled
1,436 tons. Use of environmentally
friendly cogeneration technology in
portions of the arvato group result-
ed in a limited volume of dust and
particles that totaled only 110 tons.
This represented a drop of 4.8 percent.

arvato services and
arvato systems

The arvato services and arvato sys-
tems divisions have experienced
major growth since the first envi-
ronmental balance sheet for 2004.
At that time, there were a total of
18,000 employees. By 2006, this
number had shot up to 28,000.
Because nonmaterial services such
as telephone customer services,
sales, and service of computer cent-
ers and shipping, storing, and returns
processing were primarily carried
out, it is not possible here to specify
production volumes. Because of the
service nature of these divisions, the
volume of materials in use com-
pared with the manufacturing com-
panies was more limited. The use of
raw materials, therefore, dropped
slightly to 5,260 tons despite the
growing number of employees. This
constituted just 0.4 percent of the
overall volume for all arvato com-
panies. Particularly worth mention-
ing here were the decreases in the
use of office paper at 4,044 tons

and in plastics at 1,205 tons. With
a total volume of 33,634 tons,
auxiliary materials used — primarily
glues (150 tons) and packaging
(33,484 tons) - also declined (-27
percent). At 41 tons and declining
by 11 percent, use of operating
materials also improved. Operating
materials included cleaning agents
(10.4 tons) and solvents (4.7 tons).
Because of the increased number of
employees, water use climbed by
28.6 percent to 270,452 cubic
meters in 2006. The water used
here was exclusively sanitary and
drinking water.

With a significant increase of nearly
44 percent, electricity was the most
prominent form of energy used.

In fiscal year 2006, 120,515 MWh
were used. Two years earlier — with
around 10,000 fewer employees - it

was 83,748. Thermal heat rose less
significantly to 97,808 MWh. One
reason for the disproportionately
small increase was that a number of
arvato companies installed energy-
saving heat pump systems. The
number of company-owned vehicles
also only rose somewhat. Their fuel
use increased by only 3.3 percent,
or 24,388 liters, over 2004 and
totaled 754,872 liters.

With strong growth in the service
divisions, overall waste disposal
rose. In 2006, this totaled 27,645
tons, 8,462 tons more than two
years earlier. This waste consisted
of 87 percent recyclable materials
(24,043 tons), and only 148.4 tons
were classified as requiring special
monitoring. The disproportionately
large increase of 133.7 tons - as
stated previously - is primarily

2004 2006

Input arvato services and arvato services and

arvato systems arvato systems
Raw materials, total (tons) 6,985 5,260
Paper/cardboard 5,876.6 4,044.4
Plastics (PC, PS, PE, etc.) 1,081 1,204.9
Other raw materials 01 111
Auxiliary materials, total (tons) 45,955 33,634
Glues 16.3 150.0
Packaging 45,938.6 33,483.7
Operating materials, total (tons) 46 41
Cleaning agents 20.9 10.4
Solvents 1.0 47
Other operating materials 24.0 25.8
Fresh water, total (m°) 210,385 270,452
Energy sources
Electricity (MWh) 83,748.0 120,515.2
Thermal and process heat (MWh) 94,1931 97,807.9
Fuels (l) 730,483.5 754,871.6
Output
Waste (tons) 19,182 27,645
Waste for recycling 16,109.9 24,042.6
Waste for disposal 3,071.9 3,6021
Share of waste that requires special
monitoring among both types 14.7 148.4
Sewage water, total (m’) 169,942 237,279
Emissions (tons)
Carbon dioxide, fossil 72114.8 95,7779
Carbon monoxide 325 373
Nitrogen oxide 103.0 137.9
Sulfur dioxide 55.9 1061
Dust/particles 4.4 9.6
VOC, total 208.6 268.5




attributable to altered legal condi-

tions. The overall volume of sew-
age water rose by 39.6 percent to
237,279 cubic meters.

Because of the increase in energy
use — as stated previously, the rate
of increase for electricity was nearly
44 percent — emissions from arvato

services and arvato systems rose.
Carbon dioxide emissions from
fossil sources rose by 32.8 percent
to 95,778 tons. Other significant

emissions loads included nitrogen
oxides at 138 tons (+34 percent),
VOCs at 268.5 tons, methane (+29 Energy consumption Greenhouse effect in CO; equivalents
percent), and dust and particles at
nearly 10 tons.

Fuels ' Thermal and process heat | Electricity Thousand tons I Methane | Carbon dioxide

Thousand MWh

2,000

Key figures

To envision arvato's environmental
impact, we are continuing to use
the system of key figures devel-
oped for the 2004 report. This sys-
tem allows a company’s environ-
mental achievements over several
years to be compared, indepen-

o 2004 0 2004 2006 2004 2006 2004 2006

2006

dent Of cu I'I'ent pl’oduction and arvato print total arvato arvato print arvato services total arvato
employee ﬂuctuations_ d arvatost%?age media arvat&)ag;stems

Because of the heterogeneous Eutrophication in

structure of the companies bun- eme phosphate equivalents

dled under arvato AG, the system . Tons
of key figures has to be organized 30 150
differently for arvato print and
arvato storage media than for arvato
services and arvato systems. In this
way, the present balance sheet
contains comparable data for two
reporting years that are indepen-
dent of production and employee
fluctuations.

-1.9%

o 2004 2006 2004 2006 2004 2006 o 2004 2006 2004 2006 2004 2006
H 1t int ts i total 1{ 1{ int it i total it
Product Welght was chosen as the arvaa:prm arvat oa:erwces otal arvato arvaa:pn arva t;:emces otal arvato
arvato storage media arvato systems arvato storage media arvato systems

reference ratio for creating key
figures in print and storage media
production in the production
sector. It is defined as the sum of
purchased raw and auxiliary materials
minus disposed waste from pro-
duction. Product weight decreased
by 12.3 percent to 1.13 million tons
in 2006. The reason for this is the
previously mentioned transfer of
arvato group’s largest rotogravure
printers to the new joint venture

Summer smog potential in ethene equivalents Acidification potential in SO, equivalents
"] Methane  Carbon dioxide || Solvents Ml sulfur dioxide Tons M Nitrogen oxides  Sulfur dioxide

Thousand tons

500 2,000

PRINOVIS. As a result, about 0.33
million tons of product weight were
eliminated from the environmental
balance sheet.

0 2004 2006 2004 2006 2004 2006 0 2004 2006 2004 2006 2004 2006
arvato print arvato services total arvato arvato print arvato services total arvato

an . an an an:
arvato storage media arvato systems arvato storage media arvato systems
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The lower product volume and
decrease in electrical energy use
with the simultaneous increase in
fuel and heat consumption impact-
ed the emissions-related key figures
differently. As a result, the green-
house effect dropped to 0.5 tons
CO; equivalent. The summer smog
potential rose slightly to 0.38 kg
ethene equivalent, the acidification
potential to 1.34 kg SO, equivalent.
The eutrophication potential - a
gauge for the overfertilization of
soil and water by air pollution -
remained nearly unchanged.
Requirements for raw materials —
a measure of production efficiency
- rose, in terms of lower production
output, just as overall energy
requirements did. Water require-
ments fell significantly.

The 2004 reference to the number
of employees was also retained for
the arvato services and arvato sys-
tems divisions. The number of
employees used in calculating the
reference values rose by more than

50 percent to 28,000 employees in
the period under review, and this
had a significant effect on the
development of the key figures. All
impact categories presented point-
ed to rates that had significantly
decreased. As it is not possible to
define product volumes for this
service sector and calculate related
product weights, the balance sheet
once again does not present key
figures for raw materials require-
ments.

The tables indicate the changes
compared with 2004.

Key figures arvato print and arvato storage media (amount per ton of product weight)

2004 2006 Dimensions
1. Energy requirements 0.98 113 MWh
2. Raw material needs 1.20 1.22 tons raw material
3. Water requirements 1.97 110 m?
4. Greenhouse effect 0.76 0.50 tons CO, equivalent
5. Summer smog potential 0.30 0.38 kg ethene equivalent
6. Acidification potential 117 1.34 kg SO, equivalent
7. Eutrophication potential 0.09 0.09 kg PO, equivalent

Key figures arvato services and arvato systems (amount per employee)

2004 2006 Dimensions
1. Energy requirements 131 10.00 MWh
2. Water requirements 14.90 12.00 m?3
3. Greenhouse effect 5.40 4.50 tons CO, equivalent
4. Summer smog potential 0.70 0.63 kg ethene equivalent
5. Acidification potential 9.09 8.99 kg SO, equivalent
6. Eutrophication potential 0.95 0.80 kg PO, equivalent




Glossary ‘

Acidification potential

Carbon dioxide

Carbon monoxide

Environmental guidelines

Environmental management system

Eutrophication

FSC

Greenhouse effect

kWh

Nitrogen oxides

Sulfur dioxide

Summer smog

vocC

WWEF

Dr. Achim Schorb, IFEU Institute for
Energy and Environmental Research

(&.;;
climateneutral

www.climatepartner.com

Describes the degree of acidification of soil and water by the
formation of reference figures (SO, equivalents). Also referred to
as acid rain or forest damage.

CO,; gas arising from the complete combustion of organic sub-
stances (gas, oil, coal, wood, etc.). Is a major contribution to the
greenhouse effect.

CO; toxic gas arising from the incomplete combustion of organic
substances.

Environmentally oriented guidelines and instructions of an organization.

Voluntary instrument of precautionary protection of the environ-
ment for systematic investigation and decrease of companies’
environmental effects.

Overfertilization of soil and water. The main polluters causing
eutrophication are nitrogen oxides and phosphoric compounds
(NOKX). The reference unit is phosphate (PO,4) equivalents.

Forest Stewardship Council; international organization with head-
quarters in Bonn and national working groups in 35 countries.

Describes the effect of transformation of sun rays into heat under
the influence of greenhouse gases as CO, and certain VOCs. The
greenhouse effect causes a global warming of the Earth’s atmosphere.
The reference unit is CO, equivalents.

Kilowatt hour; physical unit for energy,
1,000 kWh = 1 megawatt hour (MWh).

NOXx; primarily from oxidation of airborne nitrogen in combustion
processes, co-responsible for acid rain and eutrophication.

SO,; arises during the combustion of fuels containing sulfur,
particularly coal. It has a negative effect on human health and
vegetation and contributes to the creation of acid rain.

Describes the formation of ozone mostly near the ground and
is influenced by heat and sun energy. It requires certain volatile
organic hydrocarbons (VOC) and catalyst substances (NOx).
The reference unit is ethene equivalents.

Volatile organic compounds; are compounds containing organic
carbon which are co-responsible for the formation of summer
smog and the greenhouse effect.

World Wide Fund For Nature (“World Wildlife Fund” in North
America); an international, non-governmental organization for
the protection of nature and the environment. WWF is active in
almost 100 countries. www.panda.org

“arvato's second environmental report continues to deter-
minedly promote data collection in the areas of production
and services.

As a comparison with the key figures from the 2004/2005
report shows, the first successes have already been achieved
in energy savings and emissions reductions.

The IFEU Institute will continue to serve as an objective and
critical mentor for arvato in the company’s drive to achieve
its goals.”

This environmental report was produced in a climate-neutral
manner by offsetting the CO, emissions created during production.
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