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The results of this analysis could 
change perceptions within the 
livestock production industry. 
They could trigger meaningful 
dialogue across the value chain and 
help to shift farming towards more 
sustainable practices.

Dr. Emmanuel Auer

Head of Animal Nutrition, 
Evonik Nutrition & Care GmbH
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3

How KPMG True 
Value helped

About Evonik Industries AG

Evonik is one of the world’s leading specialty 
chemicals companies. 

It operates
in over

100
countries

Employs 
more than

32,000
people 

And generated
sales of over

€13bn 
in 2018

Evonik’s Animal Nutrition division is a leading global provider 
of feed additives for modern animal nutrition.

Innovative animal feed can reduce 
environmental and social impacts

As the world’s population grows, so does demand for meat, fish, 
milk and eggs. However, livestock farming also contributes to some 
of the world’s most serious challenges, including climate change, 
land degradation, and pollution. More sustainable methods of 
livestock farming are therefore urgently needed and altering the 
composition of animal feeds is one potential solution.

Conventional animal feed is high in protein which leads to high 
levels of nitrogen in animal waste. The nitrogen in animal waste can 
cause environmental problems including the acidification of soil and 
overgrowth of algae in waterways (eutrophication). It can also 
cause potentially harmful air pollution from ammonia which can 
lead to the formation of particulate matter.

Evonik Animal Nutrition has developed amino acids as additives for 
animal feed that help to reduce the animals’ protein intake. This, in 
turn, decreases the level of nitrogen in their waste. The innovative 
animal feed also improves the efficiency of the animals’ digestion, 
reducing both the amount of food and water they consume and the 
amount of waste they produce.

To build the case for using innovative animal feed on a large scale, 
Evonik worked with finance and sustainability professionals at 
KPMG member firms to measure and value the economic, social 
and environmental impacts of livestock production. The analysis, 
using the KPMG True Value methodology, compared the impacts 
of using innovative animal feed with the impacts of using 
conventional feed.
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The approach
How Evonik and KPMG valued the societal impacts 
of livestock production

1 Referred to in the analysis as ‘societal value’

Scope of the analysis

The Evonik/KPMG True Value analysis covered the 
economic, environmental and social impacts of meat 
production across the value chain from the cultivation of 
crops for animal feed through to animal husbandry. The 
analysis stopped at the farm gate and did not include the 
downstream social and environmental impacts of meat 
processing, retailing and consumption because these are 
largely outside Evonik’s sphere of influence.

The analysis was based on 2018 market shares of 
innovative feed in chicken production in Brazil and pork 
production in China, and on the most advanced 
innovative feed composition available at the time.

How the impacts were selected and valued

The first step was to conduct research to identify the 
most significant economic, social and environmental 
impacts of chicken production in Brazil and pig 
production in China (See Figure 2). The team then 
quantified these impacts in financial terms using 
valuation data selected from a wide variety of sources 
including the US Environmental Protection Agency (EPA), 
the Organization for Economic Co-operation and 
Development (OECD) and The Economics of 
Ecosystems and Biodiversity (TEEB). 

The Evonik/KPMG True Value analysis expressed each 
impact as a financial value per live weight ton of chicken 
or pork produced. For example, the health impacts of air 
pollution from chicken production in Brazil were valued at 
€322 per live weight ton of chicken produced.

Once a financial value had been established for each 
impact, the total value of impacts1 could be calculated for 
production using innovative animal feed and production 
using conventional feed. Comparing the two calculations 
revealed significant differences between the two types 
of animal feed in terms of their social and environmental 
impacts and the value they create or reduce for society.

Figure 1: Applied scope of the analysis

In scope Out of scope

Transport-
ation of 
animal feeds 
to livestock 
farms

Meat 
processing

Livestock 
farming

Production 
of meat 
products

Retailing ConsumptionCultivation 
of crops

Production 
of amino 
acids & 
animal feeds

Agriculture 
inputs for 
crops

(including 
seeds, 
fertilizers, 
machinery)

The analysis focused on case 
studies of chicken production in 
Brazil and pig farming in China, 
as these countries are major 
livestock farming centers.
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Economic impacts

Direct and 
indirect Gross 
Domestic 
Product (GDP) 
contribution

Economic value added by livestock 
production and its supply chain, including 
taxes paid and jobs maintained or created

Induced 
economic 
impacts

Economic activity generated by consumer 
spending by workers in the livestock 
production industry and its supply chain

Subsidies Government subsidies received by the 
livestock production industry and its 
supply chain

Social impacts

Air pollution Health impacts on farm workers and local 
communities of airborne particulate matter 
from animal waste

Environmental impacts

Soil acidification Soil acidification primarily caused by 
ammonia emissions from animal waste

Eutrophication Nitrogen pollution of waterways and 
overgrowth of algae caused by animal 
waste

Greenhouse 
gases (GHGs)

Emissions of GHGs throughout the 
livestock production value chain 

Land use Loss of natural habitats through conversion 
to agriculture

Water 
consumption

Use of water to grow crops for animal feed 
and water consumed by livestock

Figure 2: Economic, social and environmental 
impacts included in the analysis

5
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The results
Understanding the true value of chicken 
production in Brazil

The analysis valued the environmental and social impacts When conventional animal feed is used, chicken 
of chicken production in Brazil at €1,345 per ton of live production incurs a net cost of €180 per t/lw on 
weight (t/lw) when conventional animal feed is used. The Brazilian society (see Figure 3).
most significant impacts are land use for the production 
of crops for animal feed and air pollution from the 
chickens’ waste. 

Using innovative animal feed creates societal value by reducing the 
environmental and social impacts of chicken production

Figure 3: True value of chicken production in Brazil using conventional animal feed

-€180 per t/lw 

Direct and 
indirect GDP 
contribution

Using 
conventional 
animal feed 
results in a cost 
to Brazilian 
society of €180 
per ton of live 
weight chicken 
produced
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greatest 
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Air pollution is 
the second 
greatest 
negative impact 
in financial 
terms
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€629

€1,439

€1,174

Current 
market price

‘True’ price 
using conventional 

feed

‘True’ price 
using innovative

feed

Figure 5: ‘True’ prices of chicken in Brazil

However, when innovative animal feed is used, the 
negative environmental and social impacts of chicken 
production are reduced by one third. The biggest 
reductions are in air pollution and the potential for soil 
acidification and pollution of waterways. 

If innovative animal feed were used instead of 
conventional feed, the industry would create a net 
benefit of €85 per t/lw for Brazilian society. 
(See Figure 4)

Figure 4: True value of chicken production in Brazil using innovative animal feed

+€85 per t/lw 

Direct and 
indirect GDP 
contribution

Negative value of eutrophication is reduced by more 
than one third ( 37%)

Using innovative animal feed results in a benefit to 
Brazilian society of €85 per ton of live weight 
chicken produced

Air pollution

Induced 
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Water use
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Using innovative 
feed reduces 
the negative 
value of air 
pollution by 
around 50% due 
to lower 
ammonia levels 
in animal waste

Small 
improvement 
(4%) in land use 
impact 

Negative value 
of soil 
acidification is 
reduced by 
more than half 
(52%) due to 
lower ammonia 
concentrations
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Using innovative animal feed would reduce 
the ‘true’ price of chicken in Brazil
The ‘true’ price of a product is the market price plus the 
hidden costs and benefits to society of producing that 
product. By putting a financial value on the economic, 
social and environmental impacts of chicken production, 
the hidden costs and benefits to society can be 
quantified and the ‘true’ price can be calculated. 
The KPMG True Value analysis showed that the current 
market price of chicken in Brazil is less than half the 
‘true’ price. Using innovative animal feeds would reduce 
the ‘true’ price by 18 percent.
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The results

The KPMG True Value analysis of pig farming in China 
showed similar results. Using innovative feed instead 
of conventional feed for pigs could have significant 
effects on the industry’s social and environmental 
impacts (see Figure 6).

Innovative animal feed could reduce environmental 
and social impacts in China

Using innovative animal feed 
would increase the societal value 
of pig farming in China by 20% 
(€195 per t/lw)

Soil acidification 
reduced by 31% (societal value €30 

per t/lw)

Eutrophication 
reduced by 24% (societal value €12 

per t/lw)

Air pollution 
reduced by 28% (societal value €13 

per t/lw)

GHGs 
reduced by 11% (societal value €13 

per t/lw)

Source: Evonik/KPMG True Value analysis 2019

Figure 6: Impact reductions of using innovative 
animal feed in pig farming in China

Using innovative animal feed would reduce 
the ‘true’ price of pork in China
By putting a financial value on the economic, social and 
environmental impacts of pork production, the hidden 
costs and benefits to Chinese society can be quantified 
and the ‘true’ price of pork can be calculated. The KPMG 
True Value analysis showed that using innovative animal 
feed could reduce the ‘true’ price of pork by almost 12% 
(see Figure 7).

€1,320

€1,685
€1,490

Current 
market price

‘True’ price 
using conventional 

feed

‘True’ price 
using innovative

feed

Figure 7: ‘True’ prices of pork in China

Innovative animal feed could protect 
over €14 billion societal value in 
North Asia

Around 10% of pork production in North Asia2

currently uses innovative animal feed, protecting 
€1.4 billion of societal value versus the use of 
conventional feeds.

Using innovative animal feed for the remaining 
90% of production would protect an additional 
€12.8 billion in societal value through the large-
scale reduction of social and environmental impacts 
in the region. 

Source: Evonik/KPMG True Value analysis 2019

2 For this analysis North Asia was defined as China, Japan, North Korea, South 
Korea and Mongolia

10% 
Current

€1.4 billion 
of societal 

value

90% 
Potential
€12.8 billion 
of societal 
value
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What next?
How is Evonik using the 
KPMG True Value analysis?

Evonik is sharing the results of this study 
widely with its suppliers and customers, 
regulators, policy makers, academics 
and others to help drive positive and 
sustainable change in the livestock industry 
on a global scale. 

The company’s goal is to generate engagement and debate around 
how the livestock industry can work together to address its social 
and environmental challenges.

The analysis helped to identify and improve understanding of the 
negative social and environmental impacts of livestock production. 
It has identified many opportunities to substantially reduce these 
negative impacts by using innovative animal feeds.

Evonik therefore sees this analysis as a tool to guide its decision-
making in innovation and product portfolio management to develop 
new products that have an even greater positive effect on society.

With the livestock industry under increasing scrutiny for its 
environmental and social impacts, Evonik believes that changing 
the composition of animal feed can help farmers to engage in fact-
based discussions about the societal value they create. This could 
help to strengthen farmers’ social license to operate in the future. 

Evonik therefore plans to expand the scope of its research to 
measure the impacts of its feed in other major livestock producing 
regions in the world. The company also plans to measure the 
societal impacts of feed in the dairy and aquaculture sectors.



Contacts from KPMG in Germany 

The information contained herein is of a general nature and is not intended to address the circumstances of any particular individual or entity. Although we 
endeavor to provide accurate and timely information, there can be no guarantee that such information is accurate as of the date it is received or that it will 
continue to be accurate in the future. No one should act on such information without appropriate professional advice after a thorough examination of the 
particular situation. Our services are provided subject to our verification whether a provision of the specific services is permissible in the individual case.

© 2020 KPMG AG Wirtschaftsprüfungsgesellschaft, a member firm of the KPMG network of independent member firms affiliated with KPMG International 
Cooperative (“KPMG International”), a Swiss entity. All rights reserved. Printed in Germany. The KPMG name and logo are registered trademarks of KPMG 
International.

Designed by CREATE. | CRT122444A | January 2020

kpmg.com/sustainability

Switzerland
Arjan de Draaijer
dedraaijer.arjan@kpmg.nl

Taiwan
Niven Huang
nivenhuang@kpmg.com.tw

South Korea
Hyoung-Chan Kim
hyoungchankim@kr.kpmg.com

Spain
Ramon Pueyo
rpueyo@kpmg.es

UAE and Oman (Lower Gulf)
Arjan Heleenders
aheleenders2@kpmg.com

Thailand 
Paul Flipse
pflipse@kpmg.co.th

Turkey
Richard Betts
richardbetts@kpmg.com

UK
Troy Mortimer
troy.mortimer@kpmg.co.uk

US
Katherine Blue
kblue@kpmg.com

For general information, 
contact the KPMG Global 
Center of Excellence for 
Climate Change & 
Sustainability Services, 
KPMG International:
sustainabilityservices@kpmg.com

Sweden
Tomas Otterström
tomas.otterstrom@kpmg.se

Jung-Nam Kim
jungnamkim@kr.kpmg.com

Cyprus
Iacovos Ghalanos
iacovos.ghalanos@kpmg.com.cy

China
Patrick Chu
patrick.chu@kpmg.com

Colombia
Juanita Lopez  
juanitalopez@kpmg.com

Costa Rica
Luis Rivera
lgrivera@kpmg.com

Czech Republic
Miroslava Prokesova
mprokesova@kpmg.cz

Angola
Martim Santos
martimsantos@kpmg.com

Canada
Bill J. Murphy
billmurphy@kpmg.ca

Chile
Ricardo Jimenez  
rjimenez1@kpmg.com

Australia
Adrian V. King
avking@kpmg.com.au

Belgium
Mike Boonen
mboonen@kpmg.com

Brazil
Ricardo Zibas
rzibas@kpmg.com.br

Austria
Peter Ertl
pertl@kpmg.at

Finland
Tomas Otterström
tomas.otterstrom@kpmg.fi

Denmark
Frances Iris Lu
franceslu@kpmg.com

Portugal
Martim Santos
martimsantos@kpmg.com

Romania
Gheorghita Diaconu
gdiaconu@kpmg.com

Russia, Ukraine, Georgia, 
Armenia and Azerbaijan
Igor Korotetskiy
ikorotetskiy@kpmg.ru

Luxembourg
Gilles Poncin 
gilles.poncin@kpmg.lu

Nigeria
Tomi Adepoju
tomi.adepoju@ng.kpmg.com

Norway
Anette Rønnov
anette.ronnov@kpmg.no

Malaysia
Kasturi Nathan
kasturi@kpmg.com.my

Netherlands
Arjan de Draaijer
dedraaijer.arjan@kpmg.nl

New Zealand
Simon Wilkins
SWilkins1@kpmg.co.nz

Mexico
Jessica Jimenez  
jessicajimenez2@kpmg.com.mx

Singapore
Ian Hong 
ihong@kpmg.com.sg

Japan
Kazuhiko Saito
kazuhiko.saito@jp.kpmg.com

Ireland
Michael Hayes
michael.hayes@kpmg.ie

Israel
Rony Shalit
ronyshalit@kpmg.com

Italy
Lorenzo Solimene 
lsolimene@kpmg.it

France
Anne Garans
agarans@kpmg.fr

India
Santhosh Jayaram
santhoshj@kpmg.com

Indonesia
Ian Hong
ihong@kpmg.com.sg

Germany
Christian Hell
chell@kpmg.com

Hungary
István Szabó
istvan.szabo@kpmg.hu

Iceland
Helga Harðardóttir
hhardardottir@kpmg.is

Greece
George Raounas
graounas@kpmg.gr

Kazakhstan
Saken Zhumashev
szhumashev@kpmg.kz

Jordan
Gina Hamameh
ghamameh@kpmg.com

Pakistan
Rana Nadeem  
RanaNadeem@kpmg.com

Cote d’Ivoire
Pauline Mocchi  
pmocchi@Kpmg.ci

Fanny Houlliot
fhoulliot@kpmg.fr

Yoshitake Funakoshi
yoshitake.funakoshi@jp.kpmg.com

Christian Hell, Head of Sustainability Services, 
KPMG in Germany
chell@kpmg.com

South Africa
Paresh Lalla
paresh.lalla@kpmg.co.za

Martin G. Viehöver, Senior Manager, 
Sustainability Services, KPMG in Germany
mviehoever@kpmg.com

Contacts from KPMG member firms

mailto:dedraaijer.arjan@kpmg.nl
mailto:nivenhuang@kpmg.com.tw
mailto:hyoungchankim@kr.kpmg.com
mailto:rpueyo@kpmg.es
mailto:aheleenders2@kpmg.com
mailto:pflipse@kpmg.co.th
mailto:richardbetts@kpmg.com
mailto:troy.mortimer@kpmg.co.uk
mailto:kblue@kpmg.com
mailto:sustainabilityservices@kpmg.com
mailto:tomas.otterstrom@kpmg.se
mailto:jungnamkim@kr.kpmg.com
mailto:iacovos.ghalanos@kpmg.com.cy
mailto:patrick.chu@kpmg.com
mailto:juanitalopez@kpmg.com
mailto:lgrivera@kpmg.com
mailto:mprokesova@kpmg.cz
mailto:martimsantos@kpmg.com
mailto:billmurphy@kpmg.ca
mailto:rjimenez1@kpmg.com
mailto:avking@kpmg.com.au
mailto:mboonen@kpmg.com
mailto:rzibas@kpmg.com.br
mailto:pertl@kpmg.at
mailto:tomas.otterstrom@kpmg.fi
mailto:franceslu@kpmg.com
mailto:martimsantos@kpmg.com
mailto:gdiaconu@kpmg.com
mailto:ikorotetskiy@kpmg.ru
mailto:gilles.poncin@kpmg.lu
mailto:tomi.adepoju@ng.kpmg.com
mailto:anette.ronnov@kpmg.no
mailto:kasturi@kpmg.com.my
mailto:dedraaijer.arjan@kpmg.nl
mailto:SWilkins1@kpmg.co.nz
mailto:jessicajimenez2@kpmg.com.mx
mailto:ihong@kpmg.com.sg
mailto:kazuhiko.saito@jp.kpmg.com
mailto:michael.hayes@kpmg.ie
mailto:ronyshalit@kpmg.com
mailto:lsolimene@kpmg.it
mailto:agarans@kpmg.fr
mailto:santhoshj@kpmg.com
mailto:ihong@kpmg.com.sg
mailto:chell@kpmg.com
mailto:istvan.szabo@kpmg.hu
mailto:hhardardottir@kpmg.is
mailto:graounas@kpmg.gr
mailto:szhumashev@kpmg.kz
mailto:ghamameh@kpmg.com
mailto:RanaNadeem@kpmg.com
mailto:pmocchi@Kpmg.ci
mailto:fhoulliot@kpmg.fr
mailto:yoshitake.funakoshi@jp.kpmg.com
mailto:chell@kpmg.com
mailto:paresh.lalla@kpmg.co.za
mailto:mviehoever@kpmg.com


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 20
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.16667
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.16667
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF00450069006e007300740065006c006c0075006e00670020006600fc00720020004100630072006f006200610074002000310030000d004b0050004d004700200041004700200028005000440046002d00530065007400740069006e0067007300200031002e00380029>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




