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Abstract: Overhead costs are considered to be an important part of cost management in companies. This research aims to address the ways in which overhead costs are 
managed in the specific environment of construction. The Czech Republic is selected as the study area in order to give answers to several research questions. Data collected 
through a web-based survey among 112 respondents are evaluated e.g. in relation to the use of various costing methods, frequency of costing updates or in relation to the 
companies’ competitiveness. The results presented in this paper have an ambition to serve not just as a contribution to the current body of knowledge, but the managerial 
implications resulting from the analysis performed and the ensuing discussion could be helpful especially for practitioners, i.e. the cost managers responsible for estimating the 
products/works/services properly, and they could also contribute to maintaining and improving companies’ position on the market. 
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1 INTRODUCTION 
 

Alongside time and satisfaction, costs are among the 
principal performance indicators for construction projects 
[1]. Costs are crucial both for the client and the contractor: 
the client wishes to get the final output of a construction 
project at the lowest possible cost, while the contractor is 
motivated to satisfy the client and get an adequate profit. 
Therefore, on the one hand, the contractor is motivated to 
negotiate a reasonable contract price, and on the other hand, 
he seeks to reduce his own costs in order to maximize 
profit. The calculation of the unit price of production 
consists of the direct cost calculation plus the overhead 
costs (OHC) and profit [2]. 

The amount of direct costs is dependent on the scope of 
works, unit prices of materials, wage tariffs and costs of 
machinery usage, and can be easily planned in a detailed 
way. However, a proper allocation of overhead costs to 
individual contracts is a challenging issue. Taking into 
consideration that OHC can be considered as a factor of the 
company’s competitiveness [3], it is obvious that overhead 
costs should be managed adequately in order for the 
company to remain eligible to participate in tenders with 
acceptable prices.  

OHC are defined by Janani et al. [4] as costs that are 
not a component of the actual construction work but support 
the main work. Accordingly, administration staff wages, the 
depreciation of fixed assets or acquisition and operation of 
IT and mobile devices are among the typical OHC items.  

An accurate estimation of OHC should be supported by 
a detailed cost accounting enabling the required analysis. 
From a theoretical perspective, different approaches have 
been presented to support the OHC estimation, e.g. 
approaches based on neural networks [5, 6], ABC approach 
[7] or earned value [8]. OHC management should also take 
account of the fact that some cost items are of a variable or 
fixed nature, i.e. are or are not, respectively, dependent on 
the volume of production. This issue was addressed by 

Banker et al. [9], who claim that OHC are not driven by 
production volume but by transactions resulting from 
production complexity. 

Taking into consideration that the construction process 
is usually accompanied by a high level of uncertainty and 
complexity, and that a high number of stakeholders are 
involved [10], the company should also consider whether all 
the works will be implemented using its own capacity, or if 
employing subcontractors is more advantageous. Taking 
into consideration that subcontractors and general 
contractors have an important influence on the functioning 
of a construction company [11], the decision to outsource 
will also influence the extent of overhead costs in a 
particular contract. 

Based on a review of appropriate literature, it can be 
said that OHC is a focus for many researchers, especially in 
terms of construction projects. For example, Chan has 
explored the principal factors affecting construction project 
overhead expenses [12], Becker et al. addressed the 
predictability of construction project outcomes through the 
intentional management of indirect construction costs [13] 
and Plebankiewicz and Lesniak presented their research on 
defining and calculating overhead costs and profit by Polish 
contractors [14]. 

The issue of OHC management becomes more 
important especially in the highly competitive environments 
such as tenders using electronic reverse auctions [15]. At a 
high price pressure, i.e. where it is no longer possible to 
reduce direct costs, OHC represent potential additional 
room for a tender price reduction. 

 
1.1 Research aim  

 
Based on the literature, it can be reasonably claimed 

that OHC management counts among the important 
managerial tasks in the construction sector companies. 
Therefore, the present research aims to contribute to the 
current body of knowledge by performing an investigation 
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within the Czech construction sector in order to analyse the 
selected managerial practices relating to OHC management 
in companies.  

 
1.2  Research questions 

 
Following the above-defined research aim, three 

research questions were formulated. 
• The selection of a suitable costing method can be 

considered an important prerequisite enabling proper 
OHC evaluation. As there are several methods 
available, the first research question seeks to establish 
the most frequently used costing method. 
RQ1: Which is the most frequently used costing 
method? 

• Updating OHC calculation is important in relation to 
providing outputs that reflect the current state of the 
company. It might be interesting to find out whether the 
size of the company affects the frequency of OHC 
calculation updating. 
RQ2: Is the size of the company affecting the frequency 
of OHC calculation updating? 

• OHC can be divided into several subcategories to 
provide more detailed evidence and cost management.  
RQ3: Do companies use OHC sub-categories? 

 
2 METHODOLOGY 
 

A web-based survey was used to collect the data in the 
studied area representing companies active in the Czech 
construction sector. Data was collected from April 2015 to 
May 2016. The content of the survey is divided into three 
sections containing 16 questions. The first section concerns 
the general information about the surveyed companies (e.g. 
the scope of business, number of employees, place of 
business and the length of the company’s existence on the 
market). The information provided in Section 1 ensures that 
the respondents are relevant to the study population. The 
number of employees has been used as a variable measuring 
the size of the company.  

The second section examined various aspects relating to 
OHC management (e.g. the relative significance of OHC, 
costing methods used, distribution of OHC into sub-
categories). The content delivered in Section 2 will allow 
answering the research questions.  

The last section focused on the effect OHC have on the 
company’s competitiveness by asking the respondents 
whether they agreed with the statement that OHC affect 
companies’ competitiveness (estimated on a 5-point Likert 
scale). An additional question then examined the 
significance of OHC in comparison to other factors that 
influence competitiveness.  
 
3 RESULTS AND DISCUSSION 
3.1 Description of the study population 

 
In total, 672 subjects (companies operating on the 

Czech construction market) were invited by email to 

participate in this research. From this number, 112 subjects 
responded appropriately to the survey questions and 
submitted their answers to the examined topics, representing 
a 16.7.% rate of response. The majority of respondents 
(74.1.%) reported 15 years or more of activity on the 
market. Taking this result into consideration, it can be 
claimed that the study population represents a valuable 
sample. Similarly, an overwhelming majority of 
respondents reported that construction works belong to their 
core business. 

Based on the Commission Recommendation [16], the 
number of employees was used to measure the size of the 
company (≤50 a small, ≤250 medium, and >250 large 
company). Small companies were the most frequent 
category of respondents, followed by mid-size and large 
companies (63, 37, and 12 respondents respectively). A 
description of the sample with respect to the company size 
is given in Table 1. 
 

Table 1 Distribution of respondents regarding the size of the company 
Size of company Absolute frequency Relative frequency 

Small 63 56.3% 
Mid-size 37 33.0% 

Large 12 10.7% 
Total 112 100.0% 

 
This research faces a similar problem as other studies 

that take company size into consideration [17]. In particular, 
this relates to the uneven distribution of respondents within 
the categories, showing a higher representation of small 
companies as opposed to large companies.  

 
3.2 OHC significance in a company 

 
Respondents reported the significance of OHC to their 

company. This significance is assessed as a relative share of 
OHC on the company’s total costs (Eq. (1)).  
 
𝑂𝑂𝑂𝑂𝑂𝑂 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑎𝑎𝑜𝑜 𝑂𝑂𝑂𝑂𝑂𝑂

𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡 𝑐𝑐𝑎𝑎𝑐𝑐𝑎𝑎𝑐𝑐
                                (1) 

 
Outputs are presented at 10 % intervals (see Tab. 2). 

The total of 99 respondents replied to this question while 
other respondents did not provide this information. 

 
Table 2 Relative share of company OHC on total costs 

Relative significance Relative frequency 
0 % - 10 % 28.3% 
11 % - 20 % 47.5% 
21 % - 30 % 12.1% 
31 % - 40 % 7.1% 
41 % - 50 % 3.0% 
51 % - 60 % 1.0% 
61 % - 70 % 0.0% 
71 % - 80 % 0.0% 
81 % - 90 % 1.0% 

91 % - 100 % 0.0% 
 

Almost half of the respondents (47.5.%) reported that 
OHC represented between 11.% and 20.% of the total 
company costs. Typically, OHC are between 0% and 30.%, 
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indicating that OHC are considerably lower than the direct 
costs. The rate exceeded 50.% only in a couple of cases (2 
companies). We attribute this to the fact that these 
companies focus mostly on delivering services rather than 
performing works. 
 
3.3  OHC calculation 

 
The next question in Section 2 asked about the 

companies’ approach to OHC calculation. Specifically, 
companies reported whether they (a) used any specific 
method for an accurate OHC calculation, (b) used only 
approximate estimations, or (c) did not use any method or 
estimation. It was found that half of the population (50.9.%) 
approached OHC calculation responsibly, 29.5.% at least 
tried to make an approximate estimation of the costs, while 
the rest of the population (19.6.%) did not apply any 
method/estimation to OHC. 

The next question inquired about the specific methods 
used for OHC calculation/estimation based on [18] and 
[19]. The only respondents who answered "Yes" or 
"Partially" to the previous question were asked this 
question. See the details in Fig. 1). 

 

Figure 1 OHC calculation methods usage 
 
Based on the data presented in Fig. 1, RQ1 can be 

answered as follows: The most frequently used method for 
OHC calculation in the Czech construction sector is the 
overhead rates costing method, followed by variable costing 
and activity based costing (ABC), where almost half of 
respondents (36 out of 81 respondents answering to this 
question) use overhead rates costing. 
 
3.3  Updating OHC calculation 

 
Having accurate input data for any calculation is crucial 

if actual outputs are required. Consequently, RQ2 asked 
how often such updates are made with respect to the 
company size (see the data in Tab. 3).  

The results clearly show that the majority of the 
respondents (70 out of 112) update the OHC calculation 
annually; however, the preference to perform more frequent 
updates (monthly, quarterly or biannually) was reported in 

some companies. In total, 14 companies reported that they 
applied some other approach (no updates or irregular 
updates performed if some major change in the company 
occurs). It is very important for companies to apply updates 
regularly; however, major one-off changes in the company 
must be taken into account sooner if necessary (e.g. a 
change of outsourcing policy for the delivery of works by 
sub-contractors, significant changes in the prices of 
substantial commodities purchased or a substantial change 
in the number of employees). 
 

Table 3 Updating OHC calculation 
Company size Updating frequency 

 Monthly Quarterly Biannually Annually Other 
Small 7 5 2 39 10 

Mid-size 2 4 5 23 3 
Large 1 2 0 8 1 

 
The preference to update annually could be attributed to 

the fact that at the end of each year, financial statements are 
prepared and could then serve as an information source for 
OHC calculation updates. 

Concerning RQ2, Table 3 indicates that there is no 
significant relationship between the OHC updates frequency 
and the company size. To support this statement, the data 
were tested using the chi-square test of independence. It 
should be mentioned that the application of the chi-square 
test of independence is more suitable if the data are more 
evenly distributed among the categories. However, the use 
of chi-square tests is not appropriate if any of the expected 
frequencies is below 1 or if the expected frequency is less 
than 5 in more than 20.% of the cells. This is why the 
categories "monthly", "quarterly" and "biannually" were 
merged into  "more often than once a year" (MOTO) and 
the category "Other" was omitted. For the adjusted data (the 
MOTO and Annually categories) taken from Tab. 3, there is 
just one cell with the expected frequency below 5 (3 in the 
case of large companies and the MOTO category). From 
this perspective, the chi-square test of independence can be 
used. The data were tested with a 5.% significance level. 
For the chi-square test of independence, the null hypothesis 
assumes that the examined categorical variables are 
independent. 

For a chi-square value of 0.368 with 2 d.f. (degrees of 
freedom), the p-value = 0.832. Because p>0.05, there is not 
enough evidence to reject the null hypothesis concerning the 
independence of the examined variables. Therefore, the 
results support the assumption that company size does not 
affect the frequency of OHC calculation updates.  

 
3.4  Details of OHC calculation 

 
RQ3 aimed to establish the level of detail concerning 

OHC in terms of dividing OHC into sub-categories. Results 
show that the most frequent approach is to use a general 
OHC category without any subdivision (54 respondents), 
followed by the use of two sub-categories (47 respondents) 
and the use of three sub-categories (5 respondents). 

44% 

9% 6% 

21% 

15% 

5% 
Overhead rates
costing

Division costing

Standard and
direct costing

Variable costing

ABC (Activity
Based Costing)
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This result is surprising because the two most common 
software solutions used in the Czech Republic for 
estimating the price of construction works commonly work 
with the subdivision of OHC into production OHC and 
administration OHC (i.e. two sub-categories). It appears that 
about half of the companies use a more detailed approach to 
OHC management with two or three sub-categories, while 
the rest only use one general OHC category. The remaining 
6 companies in the sample do not keep track of OHC for 
calculation purposes. 

Few companies reported the use of different OHC rates 
according to the subject of the contract. This is important 
because the structure of production OHC in particular can 
differ significantly, e.g. with regard to water supply 
systems, buildings or transport infrastructure projects. 
Therefore, it can be recommended that companies with a 
diverse portfolio of work/activities apply this approach.  

None of the respondents mentioned that the value of the 
contract was taken into account for OHC management 
purposes. They do not seem to be concerned with the fact 
that for small contracts, the relative amount of OHC is 
higher than for large contracts due to the fixed and variable 
nature of the individual OHC items. Companies dealing 
with both large and small contracts (in financial terms) 
should therefore take this aspect into account in order to 
implement a corresponding calculation of contract prices. 

 
3.5  OHC and competitiveness 

 
In the final section of the survey, respondents were 

asked to give their opinion on the statement that OHC 
affects the company’s competitiveness on a 5-point Likert 
scale where 1 indicates strong agreement and 5 indicates 
strong disagreement (see Tab. 4). 
 

Table 4 Relation of OHC and competitiveness 
Response Relative frequency 

Strongly agree 55.3% 
Rather agree 36.6% 

Nor agree nor disagree 4.5% 
Rather disagree 3.6% 

Strongly disagree 0.0% 
 

The data clearly show that an overwhelming majority of 
respondents (92.0.%) agree with the statement that OHC 
affect the company’s competitiveness. If compared with the 
data in the Section 3.4, it appears that companies are aware 
of OHC significance but, simultaneously, they assume that 
OHC management on a general level (i.e. without the 
distribution into sub-categories) is sufficient for their 
purposes.  

Finally, respondents were also asked to give their 
opinion on various competitiveness factors in order to get 
an idea of the significance they assigned to OHC. The 
overall management of the company was the most 
frequently mentioned competitiveness factor, followed by 
direct costs, manufacturing processes and techniques, with 
OHC being fourth.  

These results confirm that OHC management is one of 
the key areas for construction companies to pay attention to. 

4 CONCLUSIONS 
 

The present research dealt with the issue of OHC 
management in the construction sector. By using a web-
based survey, data from Czech companies were collected 
and evaluated in order to provide the experts and the 
professional community with a deeper understanding of 
various aspects relating to OHC management. In particular, 
the results revealed the significance of OHC within 
companies, the companies’ approach to OHC calculation, 
the details thereof and the calculation update frequency. The 
results confirmed that OHC cannot be omitted as they affect 
the company’s competitiveness on the market and, 
consequently, its ability to win contracts.  

The research also faced several limitations. Firstly, 
although the study population provided insight into the 
opinions and practices of 112 private companies, its 
distribution in terms of company size was not well-
balanced. Therefore, an extension of the dataset, especially 
in the category of mid-size and large companies, could 
enable a follow-up analysis which could potentially lead to 
additional interesting findings. 

Furthermore, addressing OHC values in greater detail 
could be of interest. Such approach has the potential to 
assess the level of the companies’ competitiveness in a 
quantitative way. This is one of the possible future research 
directions that could contribute to the current state of 
knowledge in the area of corporate OHC management. 
 
Acknowledgment 
 

The authors wish to express their gratitude to the 
Project No. LO1408 "AdMaS UP – Advanced Materials, 
Structures and Technologies", supported by the Ministry of 
Education, Youth and Sports under the "National 
Sustainability Programme I", Czech Republic, for an 
excellent cooperation during the preparation of this paper. 

 
5 REFERENCES 
 
[1] Radujković, M.; Vukomanović, M.; Burcar Dunović, I.: 

Application of key performance indicators in south-eastern 
European construction, Journal of Civil Engineering and 
Management, Vol. 16, No. 4 (2010) 521-530.  

[2] Plebankiewicz E.; Lesniak A.; Hromadka V.; Vitkova E.; 
Kocourkova G.: Estimating the value of public construction 
works in Poland and the Czech Republic, Scientific Review – 
Engineering and Environmental Sciences, Vol. 72, No. 2 
(2016) 206-219. 

[3] Apaviciene R.; Daugliene A.: New classification of 
construction companies: overhead costs aspect, Journal of 
Civil Engineering and Management, Vol. 17, No. 4 (2011) 
457-466. 

[4] Janani, R.; Rangarajan, P. T.; Yazhini S.: A systematic study 
on site overhead costs in construction industry, International 
Journal of Research in Engineering and Technology, Vol. 4, 
No. 10 (2015) 149-151.  

[5] ElSawy, I.; Hosny, H.; Razek, M.A.: Neural Network Model 
for Construction Projects Site Overhead Cost Estimating in 
Egypt, International Journal of Computer Science Issues, Vol. 
8, No. 3 (2011) 273-283. 



Lucie HERMANOVÁ, Tomáš HANÁK: AN EMPIRICAL ANALYSIS OF OVERHEAD COST MANAGEMENT IN THE CZECH CONSTRUCTION INDUSTRY 

220                                                                                                                                                                                                          TECHNICAL JOURNAL 11, 4(2017), 216-220 

[6] Juszczyk M., Lesniak, A.: Site Overhead Cost Index 
Prediction Using RBF Neural Networks, 3rd International 
Conference on Economics and Management (ICEM 2016), 
Suzhou, Jiangsu, China, July 2016, 6 p. 

[7] Enshassi A.: Investigating the overhead costs in construction 
projects in Palestine, Journal of Financial Management of 
Property and Construction, Vol. 13, No. 1 (2005) 35-47. 

[8] Globerson, S.: Using the earned value approach for 
controlling overhead cost in construction projects, Journal of 
Modern Project Management, Vol. 5, No. 2 (2017) 50-55. 

[9] Banker, R. D.; Potter, G.; Schroeder, R. G.: An empirical 
analysis of manufacturing overhead cost drivers, Journal of 
Accounting and Economics, Vol. 19, No. (1) (1995) 115-137.  

[10] Jajac, N.; Rogulj, K.; Radnic, J.: Selection of the method for 
rehabilitation of historic bridges - a decision support concept 
for the planning of rehabilitation projects, International 
Journal of Architecture Heritage, Vol. 11, No. 2 (2017) 261-
277. 

[11] Radziszewka-Zielina, E.: The Application of Multi-Criteria 
Analysis in the Evaluation of Partnering Relations and the 
Selection of a Construction Company for the Purposes of 
Cooperation, Archives of Civil Engineering, Vol. 62, No. 2 
(2016) 167-182. 

[12] Chan, C.T.W.: The principal factors affecting construction 
project overhead expenses: an exploratory factor analysis 
approach, Construction Management and Economics, Vol. 30, 
No. 10 (2012) 903-914. 

[13] Becker, T. C.; Jaselskis, E. J.; El-Gafy, M.: Improving 
predictability of construction project outcomes through 
intentional management of indirect construction costs, Journal 
of Construction Engineering and Management, Vol. 140, No. 
6 (2014) Article number 4014014. 

[14] Plebankiewicz, E.; Lesniak, A.: Overhead costs and profit 
calculation by Polish contractors, Technological and 
Economic Development of Economy, Vol. 19, No. 1 (2013) 
141-161. 

[15] Hanák, T.: Electronic Reverse Auctions in Public 
Construction Procurement - Empirical Evidence from the 
Czech Republic, Archives of Civil Engineering, Vol. 62, No. 
3 (2016) 47-60. 

[16] European Commission. 2003. Commission Recommendation 
of 6 May 2003 concerning the definition of micro, small and 
medium-sized enterprises, EUR-lex. http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2003:124
:0036:0041:EN:PDF 

[17] Hanák, T.; Šelih, J.: On-line reverse auctions in construction 
industry, Gradevinar, Vol. 69, No. 9 (2017), in press. 

[18] Popesko, B.: Moderní metody řízení nákladů: jak dosáhnout 
efektivního vynakládání nákladů a jejich snížení. Grada, 
Praha, 2009. 

[19] Synek, M. et al.: Manažerská ekonomika. 5. Aktualizované a 
rozšířené vydání, Grada, Praha, 2011. 

 
 

Authors’ contacts: 
 

Lucie HERMANOVÁ, MSc. 
Brno University of Technology, Faculty of Civil Engineering  
Veveří 95, 602 00 Brno, Czech Republic 
hermanova.lu@seznam.cz 
 
Tomáš HANÁK, Associate Professor, PhD 
Brno University of Technology, Faculty of Civil Engineering,  
Institute of Structural Economics and Management  
Veveří 95, 602 00 Brno, Czech Republic 
Hanak.t@fce.vutbr.cz 

 
 
 
 
 
 
 
 
 
 
 
 

 


	ID: TG-20171026150948


<<
  /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 [595.276 841.890]
>> setpagedevice


