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Abstract. The cost for house production is rising in Sweden. Compared with
other consumer goods, the cost for houses have had a steeper increase over the
last decades. Initiatives such as Lean Construction and Prefabrication have
emerged in the construction industry to reduce the cost of house production and
thereby the cost of the house itself. These initiatives have collected a lot of
ideas and tools from the automotive industry and a lot of good examples are
emerging that leads to cost reductions in construction. In this strive towards im-
provement, logistics activities are emerging as important processes and a poten-
tial for cost savings. This paper reports on a project at the construction company
Peab where the SCOR-model (Supply Chain Operations Reference Model) have
been utilized in order to find processes with high cost saving potential. The re-
sult reports on cost savings from the logistics perspective in different areas of
the logistic system.

Keywords: Construction Industry, Construction Logistics, Supply Chain Man-
agement, SCOR.

1 Introduction

During the last decade, construction logistics have become more and more in focus
both from academia but also from practitioners. It is believed that much can be gained
by implementing the ideas and theories from the very broad logistics filed. All that is
needed is a little tweaking to make the theories suitable for the construction industry.
Although there is an increasing interest for research in construction logistics, one can
notice a clear trend in publications. That is the division of, on the one hand logistics
from raw materials to the construction site, rather a supply chain management initia-
tive, and on the other hand, the construction site logistics, more internal logistics on
the actual site. This research originates in the idea that these two logistics initiatives
cannot and should not be divided, but that the uniqueness of construction logistics is
the incorporation of site logistics into the whole supply chain management theory.
With this in mind, this study of supply chains in the construction industry is a step
forward, both for the definition of construction logistics, but also for the supply chains
in the construction industry.
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The logistics systems in the construction industry take up a large part of the total
costs and affect the total lead time in any construction project. Large amounts of
money can be saved if supply chain operations can be made in a more standardised
way, learning from previous projects or using standard solutions. Today, however, it
seems that every new building project is reinventing the management of supply
chains.

The construction industry is in some countries considered as the backbone of their
economy. This large sector with a highly traditional business approach is closely
interlinked with the rest of the economy [1]. In Sweden (during 2007), more than
73.000 companies compete in the industry with a total turnover of approximately
EUR 37 billions and 225.000 employees [2]. The construction industry is basically a
project based industry. Every construction site is considered a project and many pro-
jects are performed simultaneously. The productivity development in the construction
industry is slow compared to other industries [3]. Much of the blame for the slow
productivity gain is the high cost levels throughout the industry. According to Vri-
jhoef and Koskela [3] the high costs are to be blamed on the supply chain and its
involvement of many subcontractors and both local and global suppliers.

Vrijhoef and Koskela [3] propose four roles of supply chain management in the
construction industry covering the supply logistic part of the chain. To some extent
their model has provided useful information regarding coordination between supply
chain and construction site but the model is limited to supply chains and does not
cover supply networks. Vidalakis and Tookey [4] use simulation to study a supply
chain in the construction industry. They draw on the similarities between a manufac-
turing supply chain and a construction supply chain. Differences are functional and
located at the end of the supply chains; otherwise they find no major parts where the
two supply chains differ.

The purpose of this paper is to analyse a construction site with a supply chain man-
agement view utilising common supply chain analysis tools, in this case the SCOR
model [5]. For the case company, the purpose is to evaluate the use of the SCOR
model and to find areas of improvement that can reduce costs or in any other way
increase profitability or reduce the environmental impact of a construction project.

The paper is structured as follows. Chapter 2 presents the case company Peab and
the building project Tornet. Chapter 3 is a theoretical outlook into the area of con-
struction logistics. Chapter 4 is the case study. Chapter 5 ends the paper with some
conclusions and acknowledgements.

2 The Case Company Peab

Peab AB (Peab) is one of the largest companies on the Swedish construction market.
The company has about 11,000 employees and an annual turnover of about EUR 3.6
billions, for 2008 [6].

The building called Tornet (the Tower) is the final stages of construction work dur-
ing the summer of 2009. The building is located in Tornby city in Linkoping, Sweden.
Peab started to build Tornet in September 2007 and it is planned to be finished in
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summer of 2009. The 19 storey high building will rise 64 meters off the ground,
which for Linkoping is quite high, only shadowed by the Cathedral. . Tornet will
accommodate offices, business apartments and conference facilities.

Material that arrives at construction sites requires human resources for unloading;
mostly there is also need for handling equipment as an aid in this process. This han-
dling equipment often needs to be rented. When delays occur the equipment cannot be
used, they will generate unnecessary costs. At the construction site The Tower this
has been solved with a nearby handling equipment rental service. Peab has the oppor-
tunity to rent the handling equipment when needed. A bad delivery performance re-
sults in interruptions of the work, the personnel need to unload the material instead of
finishing their planned tasks. Personnel who wait for delayed deliveries lead to an
increased waste of time of the human resources, time that could be used for value
adding tasks. Another problem that can occur is that nobody is able to receive the
delivery.

The products which will be included in this study are plasterboards, doors and
kitchens. The reasons why these particular products have been chosen are the follow-
ing: plasterboards are chosen because of the common use of this product in the con-
struction industry. Doors and kitchens are also chosen based on their commonality.
Also, they have been subjected to delivery disturbances and quality problems for the
examined construction site.

Fig. 1. Tornet (The Tower) during construction

3 The Supply Chain in the Construction Industry

The supply chain in the construction industry varies from the traditional supply chain
in the manufacturing industry, where raw material is delivered to a production site for
further transformation to a finished product and later distributed to the costumers. The
construction industry is characterized by the production site being built up around the
building that is about to be manufactured. The construction industry is also character-
ized by temporary supply chains with fragmentation and instability as a result. Even
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though some processes in the construction industry seem to be similar, there tends to
be no standard in them [3]. According to Vrijhoef and Koskela [3] the construction
industry is an example of make-to-order, MTO. Other authors consider the construc-
tion industry to be a typical example of engineer-to-order, ETO [7].

The supply chain in the construction industry is in need of change according to
Xue et al. [8]. There are, however, barriers and problems that prevent coordination
and integration of the supply chain. Examples of problems are attitude-related prob-
lems, myopic focus, lack of understanding for suppliers and subcontractors. Further-
more the lack of communication in the construction industry contributes to inferior
transparency in the supply chain. Tight schedules and unrealistic lead-time require-
ments for material and equipment lead to further problems [8]. Many of the problems
are caused in earlier stages in the supply chain than where they discovered [3].

During the work with the case, it became obvious that construction logistics
needed a unique definition since several issues made it difficult to solely rely on
common definitions of logistics for other industries. It became also very clear that
logistics is a too narrow term for the purpose at hand. Although the work still focuses
on logistics improvements, a glance at supply chain management was needed. Stadtler
[9] defines SCM such as: “The task of integrating organizational units along a supply
chain and coordinating materials, information and financial flows in order to fulfill
the (ultimate) customer demands”. Construction SCM can be defined, following Stad-
tler’s [9] definition, as: The task of integrating organizational units along a supply
chain, including the construction site and subcontractors, and coordinating materials,
information and financial flows with the project site plan in order to fulfill the (ulti-
mate) customer demands”.

4 SCOR Mapping of the Supply Chain

A mapping of the material flow of plasterboards, doors and kitchens have been per-
formed with SCOR in levels 2 and 3. First, the material flow for these particular
items, from supplier to the construction site, has been analysed in the SCOR method-
ology in level 2, see Figure 2. The mapping was used to visualize and identify possi-
ble problems within the material flow. To identify further problems in the supply
chain processes at the construction site, secondly, a mapping at SCOR level 3 has
been made for each of the three product types, see Figure 3 for plasterboards. The
mapping for plasterboards is presented in detail in this paper in the following sub-
chapters.

4.1 Plasterboards

When Peab has been assigned a building project, the process to develop a production
schedule (D3.3) begins, see also Figure 3. The production schedule is based on back-
ward planning by using a Gantt chart. As the project continues, work on developing
construction plans (M3.1) takes place. The plan enables scheduling of production
activities (M.3.2).
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Fig. 2. SCOR mapping in level 2

The schedule of production activities (M3.2) is used as a support for the call off
process (S1.1). Another process that supports the call offs is the delivery plan (P2.4).
Call offs for plasterboards are made by mail to the local retailer. The retailer delivers
orders that are below five tonnes in weight, bigger orders will be shipped directly
from the manufacturer. When the plasterboards arrive, the product is considered re-
ceived (S1.2). The reception of plasterboards takes place at a nearby yard because of
the lack of space. As the products are received, verification (S1.3) is performed. After
the verification the products are transferred to the construction site with rented ma-
chines. At the construction site, the plasterboards are distributed to the right floor for
assembly (S1.4). The invoice is then compared to the delivered quantity (S1.5). When
needs arise on a floor due to miscalculations, plasterboards are, if possible, transferred
from floors above (M3.3). Assembled boards are inspected by craftsmen (M3.4).
Waste is thrown in a container for landfill (M3.8).

At Tornet construction site most of the deliveries were not time bound. With cur-
rent costs, for rental of machines and time bound deliveries, the rent for machines
exceeds the cost for time bound deliveries when delays exceed one hour.

Perfect order fulfilment. The data was hard to collect because of the lack of access
to documentation. Some of the gathered data did not include all the desired metrics.
This applied to all the investigated products. Data was gathered from delivery notes
that were compared to the call offs and order acknowledgements; additional comple-
mentary data were obtained from the manager at the construction site. The results for
the plasterboards are as follows:

- % of ordered Delivery in Full. All orders contained the right products, 95
percent of them also arrived in the right quantity.

- Delivery Performance to Customer Commit Date. All orders were shipped
to the right geographical location, but only 50 percent were delivered on
time. All the orders that arrived on time were also delivered in full, accord-
ing to the first level 2 metric.

- Documentation Accuracy. The investigation for this metric only included
plans for assembly. This was, however, not relevant for plasterboards.

- Perfect Condition. There was no information of damaged plasterboards;
however this is not a likely scenario and indicates a lack of documentation.
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Fig. 3. SCOR mapping of plasterboards at Tornet

Because of the lack of documentation when it comes to damaged products, the re-
sults for perfect order fulfilment tend to be higher than the actual value for plaster-
boards. The results for doors and kitchens will not be explained in detail but the result
is presented in Table 1.

Supplier plasterboards. Figure 2, that illustrates the material flow to the Tornet
construction site, indicates that Peab is using unnecessary intermediaries. This extra
step in the supply chain generates unnecessary costs. Even though larger orders are
shipped directly from the supplier, the call off is made to the retailer who wants his
share. The majority of the call offs are performed by mail, even though Peab has a
purchase and procurement system. If Peab used the purchase and procurement system
(EDI) when ordering gypsum boards, they would acquire an EDI-discount. With the
EDI and quantity discounts, which they receive when using direct deliveries, Peab
obtains a total discount of 24 percent compared to the retailers’ price. Even though
only ten percent of the plasterboard deliveries are ordered from the retailer, there is
still a potential saving, see Table 2.

Table 1. Perfect order fulfilment

Plasterboards Doors Kitchens
[%] [%] [%]
Orders Delivered in Full 95 57 0
Delivery Performance to
Customer Commit Date >0 37 33
Documentation Accuracy - 100 100
Perfect Condition 100 86 100

Perfect Order Fulfilment 50 57 0
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Table 2. Savings when using the EDI system and direct deliveries (Costs in SEK)

EDI System Direct deliveries Total savings
Tornet 16 000 22 000 38000 (~4 % )
Total 2007* 106 000 147 000 253 000 ( ~4% )

* For region Linkoping, 2007.

Handling of plasterboard waste. Peab’s supplier of plasterboards receives and recy-
cles plaster waste as well as damaged boards. This service is provided without fees as
long as the moisture level for the plaster is less than seven percent. For higher mois-
ture levels a small fee is charged for each tonne. Currently all plaster waste is sent to
landfill. Although the cost for landfill is almost 1000 SEK per tonne of waste it is
currently cheaper than recycling because of the significant transportation costs.

4.2 Other Suppliers and Products

The deliveries of doors have often been incomplete and are subjected to delays. The
incomplete orders have generated more deliveries and increased costs due to in-
creased administration. Another problem with the incomplete orders is that it has been
impossible to follow the production plan. When Peab fails to follow the production
plan, they are forced to keep the received doors in stock. Stocks lead to increased time
spent on searching for the desired product as well as decreased space and increased
risk for damages to the products.

The deliveries of kitchens have also been subjected to delays and incomplete or-
ders. The most frequent problem concerns the kitchen doors or rather the lack of
them. Not a single delivery that was examined contained the ordered kitchen doors. In
addition the supplier of kitchens has not informed Peab when delays have occurred.
To get the information about the deliveries, the construction site manager was forced
to contact the supplier by himself. These circumstances make it impossible to follow
the production plan and Peab is forced to do a time consuming rescheduling, since the
installation of the kitchens cannot be completed.

Perfect order fulfilment for these two products, doors and kitchens, are presented in
Table 1.

4.3 Consolidation Point, Terminal

Highly frequent products, such as plasterboards, wood products and isolation, which
are often standardized, can with advantage be kept in stock at a consolidation point, in
this case in a terminal. Using the purchasing and procurement system the call offs in
the region should be consolidated. This would give Peab economy of scale towards
their suppliers. The terminal enables the possibility to consolidate different products
at the construction site, which leads to increased filling ratio in the trucks and fewer
deliveries to the construction sites. Another advantage is the closeness of the terminal
with the possibility of increased delivery precision. Not all the products need to be
kept in stock since the point also enables cross docking.

The establishment of a terminal is a step towards centralization. Centralization
would decrease the total amount of products kept in stock. Fewer products at the
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construction site leads to increased space and decreased search time for desired prod-
ucts. The terminal also becomes a natural consolidation point for the plasterboard
waste. When the waste is gathered, Peab will get economy of scale in the transports to
the manufacturer. The cost for recycling will then be lower than the current costs for
landfill. The greatest benefit from the recycling is, though, the environmental aspect.

5 Conclusions

This case study in the construction industry pinpoints some of the problems construc-
tion logistics (or rather construction SCM) are facing in order to help the business as a
whole to be more productive and to reach lower costs in the future. The SCOR model
proved a useful tool in this case study. However, the use of SCOR was not straight
forward. It is obvious that the SCOR model is not developed and maintained with the
construction industry in mind. The authors would like to thank Brains and Bricks
(B2) who made this research possible (www.liu.se/b2/).

References

1. Olsson, F.: Supply Chain Management in the Construction Industry — Opportunity or Uto-
pia?, Licentiate Thesis, Lund University, Department of Design Sciences, Logistics (2000)

2. SCB: www.scb.se (accessed July 8, 2009)

3. Vrijhoef, R., Koskela, L.: The four roles of supply chain management I construction.
European Journal of Purchasing & Supply Management 6 (2000)

4. Vidalakis, C., Tookey, J.E.: Conceptual functions of a simulation model for construction

logistics. In: Joint International Conference on Computing and Decision Making in Civil

and Building Engineering, pp. 906-915 (2006)

SCC (2009), http://www.supply-chain.org (accessed July 8, 2009)

Peab AB (2009), http: //www.peab. se (accessed July 8, 2009)

7. Persson, F., Engevall, S.: The shift from construction site to prefabrication in the construc-
tion industry: A case study. In: APMS 2008 (2008)

8. Xue, X., Wang, Y., Shen, Q., Yu, X.: Coordination mechanisms for construction supply
chain management in the Internet environment. International Journal of project manage-
ment 25 (2007)

9. Stadtler, H.: Supply Chain Management — An Overview. In: Stadtler, H., Kilger, C. (eds.)
Supply Chain Management and Advanced Planning, pp. 7-28. Springer, Berlin (2000)

SN



	Construction Logistics Improvements Using the SCOR Model – Tornet Case
	Introduction
	The Case Company Peab
	The Supply Chain in the Construction Industry
	SCOR Mapping of the Supply Chain
	Plasterboards
	Other Suppliers and Products
	Consolidation Point, Terminal

	Conclusions
	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




