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Abstract. Rendering the supply chain more eco-friendly is an innovative idea
progressively adopted by industry. Consequently, our research focuses on the
CO2 emissions along the supply chain due to freight energy use and storage. A
supply chain approach by using a discrete event model was developed. Our
proposed tool is able to model Re Order Point production management policy
(ROP) and the main demand response strategy Make To Stock (MTS). In
addition, the Overall Equipment Effectiveness indicator (OEE), the location of
the firms and their types of products are modeled. This method is applied to
mechanical and textile industries. The principle objectives of the study are
twofold: develop a supply chain simulation benchmark and conduct pertinent
experiments to improve green supply chain.
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1 Introduction

Companies have been interested in supply chain management since the 1980s because
of the benefit when collaborating downstream with suppliers and upstream with
customers all along a chain. In 1987, the Bruntland report incorporated the definition
of “development that meets the needs of present without compromising the ability of
future generations to meet their own needs”[1]. This concept has begun to be adopted
among many companies during the last few decades. Moreover, sustainability has
become a way in which organizations distance themselves from the pack, with the
resulting improvement in environmental and social factors and the advantage of
reducing cost or even increasing competitiveness. The comprehensive and efficient
design of supply chain still lacks some conceptual tools to understand the complex
ties between industrial indicators (mostly inventory and delay) on one side, and the
environmental impact of meeting their day to day needs on the other. For instance,
Carrier (UTC group), a large cooler manufacturer, currently has dealt with a
challenging design problem with some success. In another sector, textile, Zannier
Group also looks for methodologies to design green supply chains. Roughly, their
main problem is how to select suppliers so as to lessen environmental impact without
adversely affecting industrial efficiency.
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To address part of these concrete issues, our paper studies how localization of
suppliers influences both industrial and environmental performance within a supply
chain. While inspired by these two real life industrial cases, our model encompasses
other settings as well. It consists of three manufacturers operating along the same
value stream, and addressing a final market. With this, three tier supply chains can be
evaluated in term of CO, emissions. Different scenarios can be generated to compare
these emissions. One of the objectives is to determine best practices to balance green
performance and supply chain efficiency. To do so, discrete event simulation is used
to benchmark supply chains composed of firms with various levels of efficiency, two
types of products (depending on weight and bulk) and four different locales. We
evaluate their resulting performances in terms of inventory levels, customer service,
and CO, emissions due to storage and transportation.

The remainder of this paper is organized as follows: section 2 presents a brief state of
the art on green supply chain modeling and simulation. Section 3 suggests a supply chain
model. Section 4 explains the way an enterprise library of standard cases has been built
to support the model. Section 5 discusses the configuration and the calibration of the
simulator and explains the experimental approach. Section 6 shows the main results.
Section 7 goes into further detail on these results and provides some managerial insights.
Finally, the conclusion provides some perspectives on possible future research.

2 Green Supply Chain Modeling and Simulation: State of the Art

Increasingly, firms are pushed by their customers, shareholders and governments to
adopt environmental measures. In addition, several authors show empirically that
environmental and financial performances have a positive relationship [2]. Many
papers have also indicated that it is financially beneficial for companies to adopt a
green supply chain [3]. In addition, other articles also establish a link between green
initiatives and increased competitiveness, but do not always have enough evidence to
measure the importance [4].To assess performance, green indicators have been
studied [5-7]. Several authors have selected relevant indicators [8]. Examples of
indicators and their use in research are given in [9]. They agglomerate them in six
groups according to activity in the supply chain. On top of that, an eco-efficiency
analysis has been conducted [10]. In their study, the societal weighting factors used
indicate that emissions, energy and raw materials consumption are the three principal
factors (approximately 20% each). Additionally, air pollution emission accounts for
50% of all emissions. As most are aware, the greenhouse gas CO, is the measurement
of reference. Furthermore, according to the Intergovernmental Panel on Climate
Change (IPCC) the most important problem facing our planet is global warming with
the resulting increase of CO, [11]. Based on the aforementioned literature, our
research focuses on the CO, emissions along the supply chain.

One of the results of a survey was that supply chain availability, quality, and lower
level of greenhouse gas emission (mostly CO2 emissions) are positively linked [12].
An article based on an analytical hierarchy process (AHP) proposed to evaluate a
supply chain of an environmental point of view through a Delphi group of
environmental experts [13]. But the AHP seems to have some drawbacks: there is no
single hierarchy for most criteria, and human trials may bias the results. Another
approach used a model called Interactive Selection Model which systemizes the
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processing steps before the implementation of AHP [14]. But all these studies rely on
statistical analysis based on collected data. This restricts the cases and requires data of
high quality. These limitations motivated us to propose another methodological
approach based on a discrete event simulation model.

Simulation methods are gaining more and more importance both in research and
industrial practices. Indeed, making it possible to explore policies and operating
procedures is one of the greatest advantages of simulation [15]. This ability to
evaluate “what if” scenarios with a variety of inputs makes simulation a useful
technique for analyzing supply chains [16]. Some authors argue that the increasing
popularity of simulation as a tool in supply chain management is due to its excellent
capacity to evaluate system variation and interdependencies [17]. This enables a
decision-maker to assess changes in part of the supply chain and visualize the impact
of those changes on the other parts of the system, and ultimately on the efficiency of
the entire supply chain. A recent study used the simulation to create a green supply
chain [18]. The study is based on ideal conditions and the authors underlined that it
could be interesting to make it more realistic.

Therefore studying a CO, indicator throughout a supply chain and demonstrating
the changes with different management choices seems relevant. With these aims in
mind, a data driven supply chain model is proposed here to analyze supply chains
which differs by the choice of location of product of the players involved.

3 Supply Chain Conceptual Model

The proposed model consists in a raw material supplier, a supply chain composed of
three enterprises, and a final customer. The raw material supplier is considered to
have an infinite supply of stock. The final customer orders according to a stochastic
external demand.

Between each enterprise, a delivery module will simulate transport and buffer
storage due to delivery time amongst firms. It is composed of a transportation
resource to be chosen and downstream and upstream inventory buffers that will be
sized according to the frequency of delivery. A CO, Data collector is attached to the
delivery modules.

Each enterprise is comprised of a Planning and Control System to manage
procurements with a reorder point (ROP) rule, and synchronize the flows according to
a Make to Stock (MTS) policy. The physical system is made of a reception module
and two serial processes, transforming raw material (RM) into semi-finished goods
(SFG) and SFG into finished goods (FG). These production processes are transfer
lines where two product flows are simultaneously treated.

4 Enterprise Instance Collection

A library of enterprises has been built to provide the three tiers within the supply
chain model. A consistent way to construct a realistic library was to utilize real
manufacturing data to categorize production systems. In this article, the data came
from the two industrial cases: Carrier and Zannier groups. More generally, in the
model manufacturers have been classified according to three main attributes: Overall
Equipment Effectiveness (OEE), localization and type of product.
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4.1 Overall Equipment Effectiveness

An effectiveness level is used in the model as a metric to categorize the
manufacturing systems. OEE is defined as follows: OEE = Availability x
Performance x Quality. Availability is measured in amount of downtime.
Performance is assessed in losses of speed. Finally, Quality is gauged by percentage
of defects. The OEE indicator is widespread, easy to calculate for firms and offers a
comprehensive evaluation of a production process. Furthermore, OEE can be
embodied quite easily within simulation parameters like cadences, breakdowns, scrap
rates and set up times. Many studies have provided OEE levels in various industrial
sectors [19-20]. The typical world class manufacturing target tends to be
approximately 90 % (data of Carrier).

4.2 Plant Locations and Types of Products

Shipment of raw materials, parts, and finished goods from one location to the next in
a supply chain happens by truck, boat or plane. To calculate the CO, emissions, we
need to model the shipping distance between two companies as well as estimate the
weight and bulk of the manufactured product. Transport pollution types and levels are
dependent on cargo weight, mode of transportation and distance travelled. Indeed, the
unit of the CO, emissions is calculated in g per m? or ton-km.

First, the plant locations are defined by four areas representing the distance
between two successive echelons of the supply chain: local (50km), regional (500km),
continental (1600km) and global (8000km). In the transportation module, in case of
delays, a speedy transportation mode is modeled. A standard or express transportation
is automatically chosen whether the expected delivery date is attainable (including the
transport time). Here, discrete event simulation provides a powerful tool to
dynamically calculate the delays and trigger express transports with respect to the
manufacturing parameters (set up, breakdowns, scraps items and inventory buffers).

Second, we have categorized products into four types according to the following
attributes: heavy/light and bulky/small. Only the two extremes are studied:
bulky/heavy and small/light. The others are linear combinations of the other two.
Configuration 1 is typical of the mechanical industry, and will be illustrated by data
from Carrier. The data of the product 1 are: 8,44 tones and 53,93 m2. Configuration 2
is widespread in the textile industry and will be instanced with data from Zannier
group. The data of product 2 are: 0,0002 tones and 0,0005 m?2.

For freight energy use, only the weight of the product and the number of
kilometers between two firms are used. The French Agency of the Environment and
the Energy Mastery (ADEME) provides the figures of CO, emissions per ton-km.
Table 1 indicates the number of CO, emissions in gCO, equivalent per ton-km
according to the transportation. For the local, regional and continental loci trucks are
often used. Worldwide delivery employs container shipping. To explain more fully
the figures from table 1 it is important to know that for local transportation, the trucks
used are smaller than for the regional or continental shipping so the CO, emissions
are higher per kg.km. When time is of the essence, planes are used and they emit
more CO, during take-offs and landings than during the flight itself. Therefore,
emissions per km are significantly higher for medium haul than long haul. The
warehouse is considered as an industrial shed.
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Table 1. CO, emissions due to the transportation according to the location and storage
(uncertainty)

Location gCO, equivalent per ton-km/ per m?
Local (1) 145,10 (10%)

Regional (r) or Continental (c) 74,90 (10%)

Global (g) 37.68 (10%)

Express continental air freight 570 (20%)

Express global air freight 320 (20%)

Industrial shed 75 000 (50%)

5 Simulation Model and Calibration

5.1 Configuring Simulation

Before the start of the simulation, the supply chain needs to be configured. Adding a
manufacturer type to the library entails (i) opting a locale (1, r, ¢ and g), (ii) choosing
a type of product (product classes 1 or 2). Therefore, the three tiers may have different
profiles. These are picked up from the library. Then, the model is automatically
formed. ARENA simulation software is used.

5.2 Simulation Characteristics

Final customers are modeled with a normal stochastic distribution with an average of
50 units, a standard deviation of 5 at an arrival frequency of once a day. Customer
requests are directly transformed into delivery orders at the finished goods, following
a Make To Stock policy. If enough finish goods are available, then delivery proceeds
from stock. Otherwise, a delay is recorded in the case for local or regional
destinations. If the order date is overdue, an express transportation is effectuated in
the case for continental or global shipping. A buffer stock due to the delay of
transportation is forecasted and another buffer is required for the lead-time between
two transportations departures.

Production processes, set up and changeover times have been modeled using
stochastic triangular distributions with variability. Availability is adjusted via
breakdowns modeled by exponential functions representing mean times among
failures and repairs and set up times. Performance is set via machines cadences. All
these parameters are fixed to meet effectiveness target values, and correspond to
average measures from our case studies. After having set these variables in an
enterprise profile, command variables such as replenishment reorder points and batch
sizes are calibrated. In our approach, the command variables have been calibrated so
that the supply chains always meet the final demand without any delay. This means
that extra inventory buffers have been sized to compensate for the distance between
firms in the case of regional, continental and global locations. This calibration makes
it possible to compare supply chains offering identical customers’ performance, and
to focus on CO, emissions.

Twenty simulation runs of 10000 hours were performed for each configuration.
Simulation campaigns are sufficiently numerous and long-term to overcome the system’s
transitional phase and seem to take account the possibility of most random phenomena.
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6 Results of Simulation

128 configurations can be simulated because two types of product can be chosen and
four locations can be designated. Discrete Mobile Centers method is used to
categorize the locations with both transport and storage CO, emissions. Six classes
were obtained (table 2).

Table 2. Location according to classes

class 1 rgr, grl, glr, cgr, gll, ggr, Igl, grr, ggl, rcl

class 2 Irg, geg, cgg, grg, geg, glg, 1gg, 1lg, ceg, rgg

class 3 rce, cre, clg, ccc, glc, 1ge, gre, leg, crg, rge, llc, cle, rlc,
Iec, Irc, rlg, rrc, reg, Irg, gec, cge, ggc

class 4 rer, gel, cgl, gre, crr, ccl, rgl, lgr, cll, Icl, clr, lcr, crl, ccr

class 5 rrl, rlr, rrr, 1r, rll, Irl, Irr

class 6 Ll

Figure 1 shows the distribution of 6 classes. Class 2 has the highest level for
emissions due to storage and transportation. We find Xgg, gXg and XXg
configuration for product 1. Class 3 presents fewer emissions than Class 2 and is
composed of Xcc, cXc. Class 6 has the lowest level for both emissions with the 3
local configurations. Class 5 emits more according to storage than class 6 and is
composed of configurations which are combinations of regional and local. The other
classes 1, 4 are concentrated and are composed of regional or local in the last tier. If
an analysis of product 2 were to be presented the same classification would be found
with a decrease of an average of 10°. The results of the products 3 and 4 are obtained
with linear combinations.
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&
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Fig. 1. Distribution of classes according to CO, emissions due to storage and transportation in
kg CO, equivalent
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7 Discussion and Managerial Implications

Simulation results highlight the following findings: according to the type of product,
the CO, emissions could increase of a factor of 10° for storage and 10* for
transportation. When the supply chain is homogeneous, the CO, emissions logically
increase is in the order of 3 local, 3 regional, 3 continental, 3 global. If the supply
chain is very heterogeneous (containing local and global locations), then the green
performance degrades as the global locations are located further downstream the
supply chain. Indeed, the second and also the last tier have to absorb the delays and so
on of the upstream tier. Therefore there is more transportation required at the end of
the supply chain as well as more express transportation. Generally, when the
arrangement is heterogeneous, the more distant the location is downstream the more
their CO, emissions increase: llr, llc, llg are emitting more CO, than Irl, Icl, Igl and
than rll, cll, gll.

The results provide a basic guide for logistics partner selection helping to choose
their supplier to optimize their green supply chain. While not obvious at first glance,
it is crucial to pay attention to the position of the farthest link in the chain. Even if the
first two locations are quite close, farther the end producer is from the final customer
more the emissions increase.

8 Conclusion and Perspectives

In this paper a supply chain model is developed, implemented and assessed.
Simulation is used to evaluate a wide variety of supply chain scenarios. This
simulation tool has been tested in the case of a supply chain in a make to stock
environment to produce two flows of products with two types of products and with
four locations choices (local, regional, continental and global). Types of products
affected the CO, emissions considerably. The effect was linear. Unexpectedly, last
tier’s locations have significantly influenced simulation results with global locales
being the worst choice.

This brings an irksome question: in a green supply chain, would it be better in term
of CO, emissions to have in place a local supplier with poor production management
and high stocks, or a global supplier with world class results and lean inventories?
Future work may focus on this question by decreasing the OEE performance of some
tiers and fine tuning consequently the simulation parameters. A more complete view
of the ecological performance of enterprises could be simulated.

References

1 Bruntland, G.: http://www.ecoresponsabilite.environnement.gouv.fr
(05/26/2009)

2 King, A., Lenox, M.: Does it really pay to be green? An empirical study of firm
environnmental and financial performance. The Journal of Industrial Ecology (2001)

3 Porter, M.E., Van der Linde, C.: Green and competitive: ending the stalemate. Harvard
Business Review 73, 120 (1995)



124

10

11

20

A. Jaegler and P. Burlat

Rao, P., Holt, D.: Do green supply chains lead to competitiveness and economic
performance? International Journal of Operations & Production Management 25(9), 898—
916 (2005)

Brent, A.C., Visser, J.K.: An environmental performance resource impact indicator for life
cycle management in the manufacturing industry. Journal of Cleaner Production 13(6),
557-565 (2005)

Siracusa, G., Sterlini, S.E.: A new methodology to calculate the environnemental
protection index. A case study applied to a company producing composite materials.
Journal of Environmental Management 73, 275-284 (2004)

Srivastava, S.K.: Green supply-chain management: A state-of-the-art literature review.
International Journal of Management Reviews 9(1), 53 (2007)

Scherpereel, C., et al.: Selecting Environmental Performance Indicators. Greener
Management International (33), 97 (2001)

Tsoulfas, G.T., Pappis, C.P.. A model for supply chains environmental performance
analysis and decision making. Journal of Cleaner Production 16(15), 1647-1657 (2008)
Saling, P., et al.: Eco-efficience analysis by BASF: the method. The International Journal
of Life Cycle Assessment 7(4), 203-218 (2002)

Soytas, U., Sari, R.: Energy consumption, economic growth, and carbon emissions:
Challenges faced by an EU candidate member. Ecological Economics 68(6), 1667-1675
(2009)

Vachon, S., Mao, Z.: Linking supply chain strength to sustainable development: a country-
level analysis. Journal of Cleaner Production 16(15), 1552-1560 (2008)

Handfield, R., et al.: Applying environmental criteria to supplier assessment: A study in
the application of the Analytical Hierarchy Process. European Journal of Operational
Research 141(1), 70-87 (2002)

Kannan, G., et al.: Analysis and selection of green suppliers using interpretative structural
modelling and analytic hierarchy process. International Journal of Management &
Decision Making 9(2), 1 (2008)

Banks, J.: Handbook of Simulation: Principles, Methodology, Advances, Applications, and
Pratice. John Wiley, New York (1998)

Hellstrom, J., Johnsson, M.: Using discrete-event simulation in supply chain planning. In:
The 14th Annual Conference for NRL (2002)

Wyland, B., Buxton, K., Fuqua, B.: Simulating the supply chain. IIE Solutions 32(1), 37
(2000)

Hui, K., Spedding, T.A., Bainbridge, 1., Taplin, D.M.: Creating a green supply chain: a
simulation and a modeling approach. In: Sarkis, J. (ed.) Greening the supply chain, pp.
341-363. Springer, London (2006)

Ahmad, M.M., Dhafr, N.: Establishing and improving manufacturing performance
measures. Robotics & Computer-Integrated Manufacturing 18, 171 (2002)

Muchiri, P., Pintelon, L.: Performance measurement using overall equipment effectiveness
(OEE): literature review and practical application discussion. International Journal of
Production Research 46(13), 3517-3535 (2008)



	Linking Carbon Performance and Effectiveness of Supply Chains
	Introduction
	Green Supply Chain Modeling and Simulation: State of the Art
	Supply Chain Conceptual Model
	Enterprise Instance Collection
	Overall Equipment Effectiveness
	Plant Locations and Types of Products

	Simulation Model and Calibration
	Configuring Simulation
	Simulation Characteristics

	Results of Simulation
	Discussion and Managerial Implications
	Conclusion and Perspectives
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /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 <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




