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Allocating Safety Cost using in Construction Site

Yong-woo Kim, Sangchul Kim*

Abstract: Environments, Health, and Safety (EHS) activities are strongly linked to the concept of sustainability in the current construction industry and consequently absorb more
financial and managerial attention. One of major obstacles in EHS costing is that most EHS costs are buried in general overhead costs. Therefore, EHS costs lacks transparency,
making it hard to allocate EHS costs to relevant construction projects. This paper present a recent study in which a method of activity-based costing (ABC) has been applied to
safety costs at a contractor’s home office. The list of safety activities, their cost drivers as well as their cost information on one of Korean general contractor is provided. The
authors expect that the application of ABC will improve transparency in costing EHS costs as well as allocating EHS costs to projects.
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1 INTRODUCTION

Environments, Health, and Safety (EHS) activities are
strongly linked to the concept of sustainability in the current
construction industry and consequently absorb more
financial and managerial attention. EHS activities can be
carried out for a variety of purposes, from activities related
to preventing safety accidents to administrative activities
responding to an accident when it occurs. EHS activities are
perceived critical activities that affects sustainability for the
next generation. However, it is challenging to quantify the
costs of EHS activities.

One of major obstacles in EHS costing is that most EHS
costs are buried in general overhead costs, but none of them
directly attempt to capture the full scope of measures taken
to meet/exceed environmental, health, or safety standards.
Therefore, EHS costs lacks transparency, making it hard to
allocate EHS costs to relevant construction projects.

For the most part, the job is entirely performed by
subcontractors. So general contractor (GC) don’t see line
items for EHS cost, such as "safety costs" or "fall prevention
costs". For example, the framer’s contract will have just a few
schedule of value (SOV) line items, and when they bill GC
the SOV will list a % complete for framing on levels 1, 2, 3,
or 4. Some costs are more obvious to capture. And another
example is that GC had to hire a third party testing agency to
perform an air barrier test to conform to the design
specification. These costs were considered soft costs though,
so those billings were routed through the ownership entity
accounting rather than the GC’s accounting.

If GC really wanted to track this closer, GC would
include separate line items in every contract that forced the
subcontractor to bill GC for EHS work done. The problem is
that makes the billings too complicated, which consumes a
lot of our time on the back end correcting billing statements
before GC send it to the lender to get funded. And few
publications exist on methodology for tracking the overhead
costs associated with environmental, health and safety
initiatives on projects.

Generally a general contractor estimate EHS costs by
assigning a certain percentage of total construction costs
since it is challenging to accurately estimate the EHS costs.
However, such practice remains potential financial risks

since a general contractor does not know accurate EHS costs.
In this paper, we chose safety costs in general overhead costs
for the case study. Given that contractors pay more safety
costs than before, it is important for contractors to accurately
measure safety costs on each project. While project safety
costs can be easily tracked, it is hard to measure how much
safety costs of general overhead costs is spent on each
project.

The purpose of this research paper is to show how
allocating safety overhead costs to construction projects can
be distorted using traditional volume-based allocation
method, and propose adopting activity-based costing which
allows for accurate allocation of safety overhead costs. We
also addressed the potential benefits along with the case
study.

2 SAFETY COSTS

Safety cost could be defined as "the cost of the resources,
goods and services employed in order to improve working
conditions and to reduce the accident rate". Safety costs can
be grouped into prevention costs and evaluation and
monitoring costs [1]. The guideline to calculate safety costs
in Korea is in contract regulation by the Ministry of Strategy
and Finance [2]. The cost of safety on each project is
calculated by a percentage of project direct cost. The standard
of safety cost is stipulated by the Occupation Safety and
Health Act by the Ministry of Employment and Labor [3].

Table 1 Safety cost based on construction type and cost (Unit: $) [4]

Cost
Under | Over 0.5 milto Under 5Smil .
Type : - Over 5 mil
0.5 mil Percentage | Basis amount )
@ 29] ©
General (1) 2.93% 1.86% 5,349 1.97%
General (2): Lift, | 3.09% 1.99% 5,499 2.10%
cable car etc.
Heavy civil 3.43% 2.35% 5,400 2.44%
Rail and track 2.45% 1.57% 4411 1.66%
Unique and etc. 1.85% 1.20% 3,250 1.27%
Safety cost Cl(?sltre:tX Direct x X+ C DlrexctXcost

Details on the method of calculating safety costs are
presented in above Tab. 1. As seen in Tab. 1, different
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percentage of project types is applied [4]. In general, a
general contractor determines safety costs by multiplying
construction costs by a certain percentage as seen in Tab. 1.

However, a research team note that many general
contractors deliberately underestimate construction project
costs overall in order to win bids, therefore, they
underestimate safety and environmental costs the most [5].

Though the guideline differentiates the project types, it
does not reflect the project context that each project has.
Some project needs more resources in managing safety while
some do not. Without accurately measuring safety costs of
each project, contractors have difficulty in improving
processes associated with safety management.

3 ACTIVITY-BASED COSTING

According to previous research [6], overhead cost
management tool serves two roles: (1) it should offer precise
quotation on cost objects; and (2) it should come up with
decreasing total costs without losing its worth. Precise
distribution of overall overhead costs to projects is vital for
two reasons. First, exact distribution of the overall overhead
costs offers the overall supplier with precise information on
profits for each project. Second, exact cost information on
each project allows the overall contractor to guess the costs
on the forthcoming projects more correctly, putting him or
her in a superior location in bidding for a future job.

Activity-based costing (ABC), a new accounting
technique, has been created as a means of resolving the issues
with traditional cost accounting, including (1) its failure to
contribute to the reduction of overall costs and (2) cost
distortion brought on by the incorrect allocation of overhead
costs. A production system or organization's activities can be
identified using the accounting methodology known as
"activity-based costing" [7].

An ABC system has the following characteristics:

1) ABC uses two-stage costingUsing resource cost drivers,
general ledger accounts (i.e., resource costing) are linked
in the right proportion to different activities (e.g., time or
area). Using activity cost drivers, activity costs are
subsequently allocated to final cost objects [8].

2) ABC System Recognizes Different Types of Activities
(Hierarchy): The product unit level, the cluster level, the
product sustaining level, and the provision sustaining
level are the four standard levels of operations in the
ABC system used in manufacturing [9-11]. ABC
systems are frequently used in the building industry to
benefit from a cost hierarchy with many levels of
activities, including work division level, project level,
and organization level [6, 12].

4 CASE STUDY
4.1 Background

This research deals with the overall overhead costs of an
overall contractor in Korea. The sample business had 2021
sales of more than $9 billion USD [13] and was listed among
the top 30 builders in Engineering News-ranking Record's of
the Top 250 International Contractors for 2021 [14]. The

sample contractor, XYZ, has five business sections:
infrastructure, power, plant, architecture, and miscellaneous
department.

Company XYZ spends about 1% of its sales revenue on
on-site safety management expenses; the same amount of 1%
is spent on the headquarters team for on-site support.
Therefore, about 2% of sales revenue is being spent as a
safety cost. The study focuses only on safety costs out of
general overhead costs.

4.2 System Objectives and Cost Objects

The ABC system has twelve projects, each of which is
cost object. Twelve projects are categorized intro three
business sectors: residential construction, commercial
construction, and heavy civil construction. Therefore, we can
use three business sectors by configuring overhead costs
allocated to each project.

4.3 Data Collection Method

Interview and survey were employed for collection. The
research team used open-ended questions for the interviews
with key personnel of the safety department of XYZ. The
questions included organizational structure, communication
channels, and key activities of the department. Interview
responses helped the research team develop a list of the
activity centers and the activity. Once activities is identified,
the research team used a time-effort way [15] in which a
survey was used to identify every staff in the department to
identify % of the staff’s time consumed on each activity.

Table 2 Activity List
Activity ID Activity
S-1-01 Plan Training
Safety Training S-1-02 Develop/Update Training Materials
S-1-03 Execute Training
Develop/Update Corporate Safety
S-2-01
Manual
S-2-02 Review/Approve Site Safety Plan
S-2-03 Review/Approve Site Safety Budget
S2-04 DeYelop/Update Internal Safety
Policy
S-3-01 Develop Auditing Plan
S-3-02 Execute Site Safety Audits

Activity Center

Safety Planning

Safety Auditing Document/Follow-up Auditing
S-3-03
Results
S-4-01 Investigate Accidents
S-4-02 Indemnify Safety Claims
Insurance/ S-4-03 Process Worker's Compensation
Indemnification Renew Worker's Compensation
S-4-04 .
Policy
S-4-05 Renew Site Insurances

4.4 Activities

The research team used a series of interviews with each
staff of safety department of XYZ's home office. Activities
are grouped into activity centers. Through the interviews
with staffs, 15 (fifteen) activities were identified and
categorized into five activity centers. Each activity has its
own activity ID number is presented in Tab. 2.
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4.5 Costs of Activities using Time-Effort Method

Each employee in the department (in this case, the safety
department) that will be polled must identify the typical
proportion of time spent on each activity. The result of survey
using time-effort method is shown in Tab. 3. The following
formula can be used to quickly determine each activity's cost
[13].

Activity Costs =

1
= z (Employee Salary % Time— effort Percentage). M

4.6 Cost Drivers

Any factor that changes the way other products,
suppliers, or customers engage in an activity is referred to as
a cost driver [12, 13]. In effect, the aspects that exhibits an
equivalent connection with an activity cost is referred to be
an activity cost driver [12, 15]. A factor whose volume rises
as an activity cost does is known as a driver of activity cost.
There are three types of cost drivers in construction ABC
system: the budget cost driver, the duration cost driver, and
the transactional cost driver [15]. The research team used two
types of cost drivers: budget cost driver and transactional cost
driver. The team determined a cost driver for each activity
taking into account the behavior of each activity cost as well
as the simplicity of tracking the capacity of each cost driver.
The list of cost driver is shown in Tab. 4.

Table 3 Time-Effort Survey Result (unit : %)

.. .. Staff Staff Staff Staff Staff Staff Staff
Activity Center Activity 01 02 03 04 05 06 07
Plan Training 90 5
Safety Training Develop/Update Training Materials 5 60
Execute Training 5 35
Update Corporate Safety Manual 60 30
. Review/Approve Site Safety Plan 40 20
Safety Planning Review/Approve Site Safety Budget 30
Develop/Update Internal Safety Policy 20
Develop Auditing Plan 20 40
Safety Auditing Execute Site Safety Audits 30 40
Document/Follow-up Auditing Results 50 20
Investigate Accidents 20
Indemnify Safety Claims 30
Insurance/Indemnification Process Worker's Compensation 25
Renew Worker's Compensation Policy 10
Renew Site Insurances 15
Total 100 100 100 100 100 100 100
Table 4 Cost Driver List
Activity Center Activity Cost Driver Type
Plan Training The number of training Transaction
Safety Training Develop/Update Training Materials The number of training Transaction
Execute Training The number of training Transaction
Update Corporate Safety Manual Budget ratio Budget
. Review/Approve Site Safety Plan Budget ratio Budget
Safety Planning Review/Approve Site Safety Budget Budget ratio Budget
Develop/Update Internal Safety Policy Budget ratio Budget
Develop Auditing Plan The number of audits Transaction
Safety Auditing Execute Site Safety Audits The number of audits Transaction
Document/Follow-up Auditing Results The number of failures Transaction
Investigate Accidents The number of accidents Transaction
Indemnify Safety Claims The number of accidents Transaction
Insurance/Indemnification Process Worker's Compensation The number of accidents Transaction
Renew Worker's Compensation Policy Budget ratio Budget
Renew Site Insurances Budget ratio Budget

4.7 Costs of Cost Objects

The unit rate of activity costs should be used to assign
activity costs to cost items. The following definitions can be
used to determine an activity cost's unit rate [15-17]:

Activity Costs 2)

Unit Rate of Activity Costs = .
Total Volume of a Cost Driver

The cost-allocation base was the unit rate of an activity's
cost. This case study shows the research team measured
two-month average of cost drivers' volume. The result of cost
allocation using ABC can be seen in Tab. 5.

5 DISCUSSION AND CONCLUSION

While traditional cost accounting assigns overhead costs
to numerous projects in proportion to each project's revenue
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or contract amount, ABC does overhead costs on the
consumption of cost drivers. Tab. 5 shows the result of
overhead assignment using traditional method and its
comparison with ABC.

Table 5 Overhead assignment between traditional method and ABC
Activity P1 P2 P3 Note
Overhead allocated, Trad $ | 4,295.31 4,286.66 | 4,203.26 (1)
Overhead allocated, ABC $ | 3,718.06 | 4,819.59 | 1,200.93 | (2)

Difference 577.24 —532.93 | 3,002.33

Difference % 16% -11% 250%

Over of Under-charged Over Under Over
Activity P4 P5 P6

Overhead allocated, Trad $ | 2,337.49 | 3,655.94 | 4,234.37 3)
Overhead allocated, ABC $ | 6,788.69 1,044.55 | 3,700.65 4)

Difference —4,451.20 | 2,611.38 533.72
Difference % —66& 250% 14%
Over of Under-charged Under Over Over
Activity P7 P8 P9
Overhead allocated, Trad $ | 3,144.30 | 3,421.77 | 2,785.19 (5)
Overhead allocated, ABC $ | 3,665.21 926.22 6,640.60 | (6)
Difference -520.90 2,315.55 | -3,555.41
Difference % —14% 250% —58%
Over of Under-charged Under Over Under
Activity P10 P11 P12

Overhead allocated, Trad $ | 3,073.12 | 3,589.45 3,150.14 (7
Overhead allocated, ABC $ | 2,312.23 | 3,516.39 | 3,666.87 8)

Difference 763.90 73.06 —516.74
Difference % 33% 2% —14%
Over of Under-charged Over Over Under

(DHB)*H(5)+(T) = 42,000.00
(2)HD+(6)+(8) = 42,000.00

As seen in Tab. 5, the projects that was overcharged or
undercharged more than 30% under traditional costing
system are as follows:

e Overcharged Projects: Project 3, Project 5, Project 8, and

Project 10
e Undercharged Projects: Project 4 and Project 9.

Provided that accurate cost information on safety costs
of the general overhead, a company is able to measure the
costs of safety. As seen in the case, ABC helps to prevent
cost distortion that may occur under traditional costing
system. In this regard, contractors can make their bidding
numbers more competitive when ABC is adopted.

Acknowledgements

A research grant from Hankyong National University for
a 2022 academic exchange program helped to fund this work.

6 REFERENCES

[1] Lépez-Alonso, M., Ibarrondo-Davila, M. P., & Rubio, M. C.
(2016). Safety cost management in construction companies: A
proposal classification. Work, 54(3), 617-630.
https://doi.org/10.3233/WOR-162319

[2] Revision and enforcement of contract rules of the Ministry of
Strategy and Finance (2016.12.30.) Retrieved from
http://www.mosf.go.kr/lw/denm/detail TbDenmView.do?searc
hBbsId1=MOSFBBS_000000000119&searchNttld1=MOSF _
000000000007082&menuNo=7020000

[3] National Law Information Center. (2020). Occupational Safety
and Health Act, Retrieved from https://www.law.go.kr/
engLsSc.do?menuld=1&subMenuld=21&tabMenuld=117&q
uery=%EC%82%B0%EC%97%85%EC%95%88%EC%A0%
84%EB%B3%B4%EA%B1%B4%EB%B2%95#

[4] National Law Information Center. (2020). Calculation and
usage standards for occupational safety and health management
expenses in the construction industry, Retrieved from
https://www.law.go.kr/admRulInfoP.do?admRulSeq=210000
0211668

[5] Flyvbjerg, B., Holm, M. S., & Buhl, S. (2002).
Underestimating costs in public works projects: Error or lie?
Journal of the American planning association, 68(3), 279-295.
https://doi.org/10.1080/01944360208976273

[6] Kim, Y. W. (2017). Activity Based Costing for Construction
Companies. John Wiley & Sons.
https://doi.org/10.1002/9781119194705

[71 Johnson, T. (1992). Relevance regained: From top-down
control to control to bottom-up.

[8] Kim, Y. W. (2002). The implications of a new production
paradigm for project cost control. University of California,
Berkeley.

[9] Cooper, R. (1988). The rise of activity-based costing - Part two:
When do I need on activity-based cost system? Journal of cost
management, 41-48.

[10] Cooper, R., & Kaplan, R. S. (1992). Activity-based systems:
Measuring the costs of resource usage. Accounting horizons,
6(3), 1-13.

[11] Horngren, C., Foster, G., & Datar, S. (1999). Cost Accounting,
10th edition, Prentice Hall, Upper Saddle River, NJ.

[12] Kim, Y. W. & Ballard, G. (2005). Profit-point analysis: A tool
for general contractors to measure and compare costs of
management time expended on different subcontractors.
Canadian Journal of Civil Engineering, 32(4), 712-718.
https://doi.org/10.1139/105-021

[13] GS Construction Company. (2021). Annual report, Retrieved
from https://www.gsenc.com/en/IR/Financial/Financial
02.aspx

[14] ENR (2022). Top 250 International contractors, Retrieved from
https://www.enr.com/toplists/2021-Top-250-International-
Contractors-1

[15] Kim, Y. W. (2017). Activity Based Costing for Construction
Companies. John Wiley & Sons.
https://doi.org/10.1002/9781119194705

[16] Cokins, G. (1996). Activity-based cost management making it
work: a manager's guide to implementing and sustaining an
effective ABC system. Irwin Professional Pub.

[17] Norm, R. (1991). Glossary of Activity-Based Management.
The Journal of Cost Management, 58.

Authors’ contacts:

Yong-woo Kim, Full professor

Koon Endowed Professor of Construction Management
College of Built Environments, University of Washington,
Seattle, WA, USA, 98115

206.616.1916, yongkim@uw.edu

Sangchul Kim, Full professor

(Corresponding author)

School of Architecture, Hankyong National University,
Anseong-si, Kyonggi-Do, South Korea, 17579
031.670.5277, sckim08@hknu.ac.kr

TEHNICKI GLASNIK 17, 4(2023), 594-597

597




<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /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 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /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 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /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 ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /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.)

  >>

  /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 [612.000 792.000]

>> setpagedevice



