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measure the relative efficiency of digital transformation among EU Countries based on data envel-
opment analysis (DEA). The necessary data are extracted from Digital Transformation Scoreboard
2018 published by European Commission. DEA is one of popular methods for measuring the rel-

January 14, 2019 ative efficiency of similar units. This study empirically proposes an alternative ranking for coun-
Keywords: tries with respect to digital transformation efficiency by using “enablers and output” approach of
Digital transformation Digital Transformation Scoreboard. Digital Infrastructure, Investment and Access to Finance, Sup-
Efficiency ply and Demand of Digital Skills, E-Leadership and Entrepreneurial Culture are considered as
Data envelopment analysis input while ICT start-ups and Digital Transformation are considered as the output of DEA model.

The results indicate that while some countries like Denmark, Italy and United Kingdom are con-
sidered relatively efficient, Netherland and Germany are not very efficient according to our results.
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1. Introduction

Digital transformation is an important topic for businesses and countries in this era. Technical improve-
ments and applications enable us to improve digital transformation on both businesses and countries,
rapidly. This study investigates the efficiency of digital transformation in this study. The aim of this
study is to measure the relative efficiency of digital transformation using data envelopment analysis
(DEA). There are many reports about digital transformation and one of them is Digital Transformation
Scoreboard 2018 (Digital Transformation Scoreboard, 2018) published annually by European Com-
mission. The study data and the application framework are taken from this report. The concept of DEA
with different methods and approaches, is used in many studies and practices as one of efficiency meas-
urement analysis. In this study, DEA is implemented to measure of the relative efficiency of digital
transformation. The study has three main sections. The first and the second sections include literature
of DEA and digitalization. The third section includes application of measurement efficiency and finally
section four provides the conclusion of the paper.
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The literature review of digital transformation and DEA methods are described in this section. Since
the digital transformation is an important topic, we need to measure the effectiveness of the method.
There are different studies in the literature that measure the relative efficiency of countries instead of
efficiency of digital transformation. Kaynar et al. (2005) measured the relative efficiency of the tele-
communication sector located in OECD region using DEA method. Aksu and Gencer (2018) also meas-
ured the relative environmental performance in OECD countries using DEA. Raab and Kotamraju
(2006) measured the efficiency of high tech economies using DEA in United States. Chodakowska and
Nazarko (2017) applied environmental efficiency analysis and evaluated the productivity of European
Countries using DEA method.

Ceccobelli et al. (2012) used DEA method to measure the impact of information and communication
technology (ICT) on labor productivity on 14 OECD countries. Angeriz et al. (2006) used DEA to
assess indices of total factor productivity, technological change and efficiency in Europe countries.
Filippetti and Peyrache (2015) also used DEA to assess Labor Productivity and Technology Gap in
Europe countries. Mitrovic (2015) used DEA based model to analyze dynamics and the level of the
digital information in Western Balkan Countries. Kumar and Russell (2002) used DEA to measure the
efficiency technological catch-up in 57 countries. Chetty et al. (2018) measured digital literacy to create
some useful index. DEA method was also used for ranking in the literature (Mehrabian et al., 1999)

It is shown that there were significant number of studies, which implement DEA to measure efficiency
of countries as macro dimension in the literature. In this paper, we use DEA method to measure the
relative efficiency of digital transformation in EU countries.

2. Data Envelopment Analysis

DEA was born first through a study by Farrel (1957). DEA has been one of the most popular methods
for measuring the relative efficiency of decision making units developed first by Charnes et al. (1978),
which was based on constant return to scale (CCR). According to Melao (2005), DEA basically
measures the relative efficiency of multiple outputs and inputs of decision making units. It evaluates
decision making units according to efficient frontiers, which gives scores for every units (Shim & Kan-
tor, 1999). There are different assumptions about DEA. The extension of CCR was developed by
Banker et al. (1984). They proposed variable returns to scale assumption called BCC model (Banker et
al., 1984; Cooper et al., 2007). Both method have output and input oriented approaches. As a mathe-
matical programming approach, objective function for particular decision making units evaluate gen-
erally and symbolically (Cooper et al., 2011),

u 1
max h,(u,v) = M M
i ViXio
Definition, formulas and assumption details of CCR and BCC were explained by Cooper et al (2011).
There are different DEA based approaches in the literature. Because of using CCR and BCC; input and
output oriented assumptions in application of study, these assumptions are shortly explained in this
section.

3. Digital Transformation

Digital transformation is one of favorite topics nowadays. This topic influences on economic environ-
ment as well as businesses and countries. There are many approaches to define digital transformation
in the literature. According to Reddy and Reinartz (2012) digital transformation has two definitions
and one of these is to use internet and computer to create effective economic value with respect to
traditional sense. The other definition wholly states changes of new technology in operation, interac-
tion, configuration and creation of wealth with respect to broader sense. Schallmo et al. (2017) inves-
tigated definition of digital transformation and proposed definition of digital transformation for their
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digital transformation of business models research. According to Schallmo et al. (2017) digital trans-
formation includes networking business, customers, segments and requires data analysis to reach in-
formation used to evaluate options that increases business performance.

Berman (2012) suggested to reshape costumer value and transform operations based on digital tech-
nologies to reach grater customer collaboration and interaction for the success of digital transformation.
Digitalization of countries can be measured with six key attributes: ubiquity, affordability, reliability,
speed, usability and skill (El-Darwiche et al. 2012)

In the literature, Schwarzmiiller et al. (2018) investigated how the digital transformation affects the
organizations. Majchrzak et al. (2016) performed an investigation on designing for digital transfor-
mation. Balyer and Oz (2018) investigated digital transformation on education according to academi-
cians’ perspective. Bouwman et al. (2018) investigated generally impacts of digitalization for SMEs.
Motta (2016) also investigated impacts of digitalization about socio economic development. Li et al.
(2018) investigated capability of SME’s for digital transformation. Loonam et al. (2018) investigated
some case studies about digital transformation. Digital transformation affects world economy, helps to
emergence of concepts such as digital economy (Unctad, 2017).

Westerman et al. (2011) investigated a research on executives about digital transformation. According
to executives, digital transformation has three main areas of customer experience, business models and
operational process. Every area has elements that have shown in Table 1.

Table 1
A Part of Building Blocks of the Digital Transformation Source: (Westerman et al. 2011)
Customer Experience Operational Process Business Models
Customer Understanding Process Digitalization Digitally Modified Business
Top Line Growth Worker Enablement New Digital Business
Customer Touch Points Performance Management Digital Globalization

3.1 Digitalization Index

There are different reports about digitalization or digital transformation. They assess countries with
respect to traits of digitalization and one of them published annually by European Commission is digital
transformation scoreboard. It especially investigates Europe countries. As the name suggests, the report
includes a scoreboard. The scoreboard is a part of digital transformation monitor. The scoreboard con-
tains indicators in two different areas. These are enablers and outputs. Enablers have five categories
and outputs have two categories. These indicators assess the development of digital transformation in
28 EU Countries. The seven-category is defined and shown in Fig. 1 (Digital Transformation Score-
board 2018).

Enablers
. . Supply and .
Digital Investmen.t and Demand of Digital E- Leadership Entrepreneurial
Infrastructures Access to Finance Skills Culture
Enterprises Investments related Education and People favor
P to digitalization Widespread digital | training available P .
possessing and . S entrepreneurial
. L and access to skills to obtain digital .
using digital tools . behavior
finance skills

Integration of Digital Technology
Companies are increasingly using digital technologies
ICT Start-ups
The number of start-ups in the ICT sector is increasing
Outputs

Fig. 1. Indicator-Based Monitoring of Digital Transformation
Source: Digital Transformation Scoreboard 2018
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Digital transformation scoreboard was built in four main (Indicators, survey, real time data, policy
analysis) methodological framework shown in Fig. 2.

Indicator
Monitoring digital transformation based on the analysis of national data sourced from national statistics offices and
international organizations
Enablers Outputs
Digital Infrastructures
Investment and Access to Finance
Supply and Demand of Digital Skills
E- Leadership
Entrepreneurial Culture

Integration of Digital Technology Changes in the ICT Start-up
Environment

Digital Transformation Enablers’ Digital Technology Integration Index ICT Start-Up Evolution Index
Index (DTEI) (DTID)

Survey
Gathering information about the uptake of mature and emerging digital technologies by EU companies and its impact on
company’s performance
Nine Technology
3D Printing / Big Data and Data Analytics / Mobile Services / Cybersecurity Solutions / Cloud Technologies / Social
Media / Internet Of Things / Robotic & Automated Machinery / Artificial Intelligence

Eight Dimension
Digital Economy / Digital Skills / Digital Technologies / Digital Transformation / Digital Strategy / Digital Investments /
Digital Adoption / Impact

Real Time Data
Estimating the interest and acceptance of digital technologies and technological solutions online using a digital
intelligence platform
Digital Pulse
Volume / Engagement / Sentiment

Policy analysis
Providing a general overview of digital advancement of COSME countries
Four Dimensions
Digital Transformation Performance / Strengths and Areas for Improvement / EU Comparison/ Good Policy Practices

Fig. 2. Framework of the Digital Transformation Scoreboard 2018

Source: Digital Transformation Scoreboard 2018

In this study, we use the indicators of enablers and output to measure efficiency of digital transfor-
mation in EU Countries.

4. Application

In this study, the efficiency of digitalization transformation is measured in EU countries by data envel-
opment analysis. We use indicators of digital transformation scoreboard 2018 to measure effectiveness.
EU countries is ranked according to effectiveness scores. In the ranking process, we compare different
data envelopment analysis approaches.

4.1 Methods

Data envelopment analysis was used to measure the efficiency. CCR method input and output oriented
assumptions and BCC method input and output oriented assumptions are applied and the results are
compared by using EMS (Efficiency Measurement System: A Data Envelopment Analysis (DEA) Soft-
ware, Link: http://www.holger-scheel.de/ems/). Digital infrastructure, investments and access to fi-
nance, supply and demand of digital skills, e-leadership, entrepreneurial culture, ICT start-ups, digital
transformation data of 27 European countries are used in data envelopment analysis. Romania is not
analyzed due to lack of data. Data of 27 European countries are obtained from digital transformation
scoreboard 2018 report for year 2017.
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4.2 Data Envelopment Analysis Application

In this study, data are analyzed to measure the efficiency of digital transformation by EMS program
created according to the model of this study that is shown in Fig. 3. Inputs and outputs are determined
according to digital transformation scoreboard approach, because the scoreboard proposed a model for
measuring digital transformation (Digital Transformation Scoreboard 2018). Each European country
was designed as a decision-making unit for data envelopment analysis.

INPUITS OUTPUTS

Digital Infrastructure

Investments and Access to Finance

ICT Start-Ups

Supply and Demand of Digital Skills

E-Leadership Digital Transformation

Entrepreneurial Culture

Fig. 3. The Model of Study

Data consist of inputs and outputs of model for 27 European Countries are collected and organized to
calculate in EMS program shown in Table 2. We have also calculated super efficiency for both CCR
and BSS methods. Thus, eight different calculations have been applied by EMS program. These are
input, output, super efficiency input, super efficiency output approaches for CCR method; input, output,
super efficiency input, super efficiency output approaches for BCC method.

Table 2

Index Scores of Digital Transformation Framework
Investments Supply And De-

Digital Infra- Entrepreneurial ICT Digital Transfor-

Countries structure And Access To mand Of Digital E-Leadership Culture Start-Ups mation
Finance Skills

Finland 76 80 83 97 51 60 37
Belgium 76 77 65 84 77 24 52
Sweden 70 76 86 76 75 76 42
Luxembourg 80 74 65 86 60 65 44
Netherlands 85 71 89 65 100 32 40
Austria 59 69 55 76 33 35 39
Germany 57 68 53 51 72 22 35
France 52 68 58 60 77 34 56
UK 46 68 66 70 58 71 54
Czech Republic 42 67 34 47 71 41 41
Greece 23 55 24 19 58 27 43
Malta 67 53 55 57 71 75 30
Hungary 14 51 38 35 70 45 24
Estonia 35 51 47 54 78 68 32
Denmark 78 48 84 78 46 71 62
Italy 45 47 27 33 62 29 56
EU 48 46 45 55 68 43 37
Poland 16 45 20 36 60 48 48
Portugal 66 40 34 38 96 70 22
Spain 67 39 55 72 77 33 46
Ireland 60 37 94 86 76 35 24
Lithuania 59 34 21 64 79 79 23
Bulgaria 13 34 30 41 78 67 22
Slovenia 48 19 34 69 79 52 30
Latvia 16 16 18 37 80 54 33
Croatia 24 14 24 54 91 38 35

Cyprus 52 13 53 67 80 34 34
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4.3 Results and Discussion

The efficiency scores of DMUs have been analyzed according to CCR method. The results for com-
paring and efficiency scores are shown in Table 3. The most efficiency countries for digital transfor-
mation according to data and the model of study are empirically countries that are highlighted in bold
(100%) in first and second columns. Especially, it is stated that efficiency scores vary according to
inputs or outputs size. For example Bulgaria has the highest input super efficiency score (152,71%) but
when we look at Table 2, Bulgaria has maintained the lowest input values in some categories. The other
countries like Germany (for example) has performed poorly according to efficiency score (51,16%) but
when we look at Table 2, Germany has maintained some high input values. This efficiency measure
empirically proposes that countries can possess higher output. If a country has low efficiency score, it
can be stated that higher outputs can be achieved with the same input scores or vice versa. This is also
related to the size of the country and the level of digitization. Especially these scores have been calcu-
lated with only 5 inputs and 2 output indicators (according to scoreboard) but countries can have very
different indicators for the measurement of digital transformation. The efficiency scores of DMU have
been analyzed according to BCC method. The results of comparing and efficiency scores are shown in
Table 4. The most efficiency countries for digital transformation according to data and the model of
study are empirically countries shown in bold color (100%) in first and second columns. Scores of some
countries are “big” because of higher scores in third and fourth scores columns.

Table 3
Efficiency Scores According to CCR Method
Score Input Score Output
DMU Sz;l:r(l)glc);:t Sc:lr)';ggtc[l)lut Super efficiency Super efficiency
Abbroach Abbroach
Denmark 100,00% 100,00% 148,53% 67.33%
France 77,92% 128,34% 77,92% 128,34%
Italy 100,00% 100,00% 118,42% 84,44%
UK 100,00% 100,00% 110,25% 90,70%
Belgium 65,59% 152,45% 65,59% 152,45%
Poland 100,00% 100,00% 152,66% 65,51%
Spain 80,65% 123,99% 80,65% 123,99%
Luxembourg 84,92% 117,76% 84,92% 117,76%
Greece 100,00% 100,00% 141,67% 70,59%
Sweden 87,71% 114,01% 87,71% 114,01%
Czech Republic 69,18% 144,56% 69,18% 144,56%
Netherlands 46,85% 213,44% 46,85% 213,44%
Austria 91,13% 109,73% 91,13% 109,73%
Finland 80,56% 124,13% 80,56% 124,13%
Germany 51,16% 195,48% 51,16% 195,48%
Croatia 100,00% 100,00% 115,06% 86,91%
Cyprus 100,00% 100,00% 107,87% 92,70%
Latvia 100,00% 100,00% 152,68% 65,50%
Estonia 91,34% 109,49% 91,34% 109,49%
Malta 100,00% 100,00% 103,45% 96,67%
Slovakia 100,00% 100,00% 129,35% 77,31%
Slovenia 90,70% 110,26% 90,70% 110,26%
Ireland 46,83% 213,55% 46,83% 213,55%
Hungary 82,92% 120,59% 82,92% 120,59%
Lithuania 100,00% 100,00% 129,57% 77,18%
Portugal 100,00% 100,00% 112,73% 88,71%
Bulgaria 100,00% 100,00% 152,71% 65,49%

Finally, this study has aimed to measure empirically the relative efficiency of digital transformation.
When compared methods, CCR method can be more convenient for ranking purposes because of scores
according to data. Most countries, has efficiency of 100% and scores are similar to BCC method. Some
countries have extreme scores according to BCC method. In this study, the digital transformation his-
tory of the countries was not taken into account and only it was calculated according to 2017 data of
countries. Different results will be obtained by taking into account the past investments and different
indicators in the digital transformation of the countries.
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Table 4
Efficiency Scores According to BCC Method
Score Input Score Output
DMU S/iore Inp llllt S(Z)re Out[})lut Super efficiency Super efficiency
pproac pproac Approach Approach
Denmark 100,00% 100,00% big big
France 88,46% 102,27% 88,46% 102,27%
Italy 100,00% 100,00% 209,52% 84,16%
UK 100,00% 100,00% 147,39% 90,12%
Belgium 67,32% 115,38% 67,32% 115,38%
Poland 100,00% 100,00% 212,05% big
Spain 82,78% 116,56% 82,78% 116,56%
Luxembourg 88,63% 113,12% 88,63% 113,12%
Greece 100,00% 100,00% 175,28% big
Sweden 100,00% 100,00% big 98,94%
Czech Republic 78,67% 125,65% 78,67% 125,65%
Netherlands 60,49% 150,67% 60,49% 150,67%
Austria 100,00% 100,00% 142,73% big
Finland 86,92% 120,35% 86,92% 120,35%
Germany 75,95% 166,23% 75,95% 166,23%
Croatia 100,00% 100,00% 123,66% big
Cyprus 100,00% 100,00% 110,89% big
Latvia 100,00% 100,00% 168,87% big
Estonia 91,76% 103,45% 91,76% 103,45%
Malta 100,00% 100,00% 106,09% 95,79%
Slovakia 100,00% 100,00% 163,64% big
Slovenia 97,22% 109,98% 97,22% 109,98%
Ireland 83,77% 194,95% 83,77% 194,95%
Hungary 100,00% 100,00% 105,83% big
Lithuania 100,00% 100,00% big 73,98%
Portugal 100,00% 100,00% 123,03% 87,92%
Bulgaria 100,00% 100,00% 258,79% big

5. Conclusion and Recommends

This study has empirically proposed to measure the relative efficiency of digital transformation using
DEA method. It has empirically shown that DEA can be applied to measure the efficiency of digital
transformation. Efficiency scores can vary according to data. Denmark, Italy, UK, Poland, Greece,
Croatia, Cyprus, Latvia, Malta, Slovakia, Lithuania, Portugal, Bulgaria were detected efficient coun-
tries according to both methods according to both BCC and CCR methods. Approximately 50% of
countries analyzed, are efficient in digital transformation according to two methods. We may apply
input, output approach of this study for businesses to measure the efficiency of digital transformation.
For further research, properties of data envelopment analysis like benchmarking of decision making
units or sensitivity analysis can applies. This efficiency measurement method of digital transformation
can be applied for businesses or different countries.

References

Aksu, E.O. & Gencer, C.T. (2018). Veri Zarflama Analizi Ile Oecd Ulkelerinin Cevre Performansinin incelen-
mesi. International Journal of Economic and Administrative Studies, (18. EY1 Ozel Sayis1) 191-205.

Angeriz, A., Mccombie, J. & Roberts, M. (2006). Productivity, efficiency and technological change in European
Union Regional manufacturing: A data envelopment analysis approach. The Manchester School, 74(4), 500-525.

Balyer, A., & Oz, O. (2018) Academicians’ views on digital transformation in education. International Online
Journal of Education and Teaching, 5(4), 809-830.

Banker, R.D., Charnes, A., & Cooper, W.W (1984). Some models for estimating technical and scale inefficien-
cies in data envelopment analysis. Management Science, 30(9), 1078-1092.

Berman, S. J. (2012). Digital transformation: Opportunities to create new business models. Strategy & Leader-
ship, 40(2), 16-24.

Bouwman, H., Nikou, S., Molina-Castillo, F.J. & de Reuver, M. (2018). The impact of digitalization on business
models. Digital Policy, Regulation and Governance, 20(2), 105-124.

Ceccobelli, M., Gitto, S. & Mancuso, P. (2012). ICT Capital and labour productivity growth: A non-parametric
analysis of 14 OECD countries. Telecommunications Policy, 36, 282-292.



556

Charnes, A., Cooper, W.W., & Rhodes, E. (1978). Measuring the efficiency of decision making units. European
Journal of Operational Research, 2,429-444,

Chodakowska, E., & Nazarko, J. (2017) Environmental DEA method for assessing productivity of European
countries. Technological and Economic Development of Economy, 23(4), 589-607.

Cooper, W.W., Seiford, L. M., & Tone, K. (2007). Data Envelopment Analysis A Comprehensive Text with
Models, Applications, References and DEA-Solver Software. USA: Springer

Cooper, W.W., Seiford, L. M., & Zhu, J. (2011). Data Envelopment Analysis: History, Models and Interpreta-
tions. In: Cooper W.W. , Seiford L. M. & Zhu J. (Eds.) Handbook on Data Envelopment Analysis. Springer
USA, pp. 1-40

Digital Transformation Scoreboard (2018). EU businesses go digital: Opportunities, Outcomes and Uptake,
Publications Office of the European Union, 2018

El-Darwiche, B., Singh, M., & Ganediwalla, S. (2012). Digitalization and prosperity. Strategy Business, 68, 2-10.

Farrell, M. J. (1957). The measurement of productive efficiency. Journal of the Royal Statistical Society, Series
A, 120(3) 253-290.

Filippetti, A., & Peyrache, A. (2015). Labour productivity and technology gap in European regions: A condi-
tional frontier approach. Regional Studies, 49(4), 532-554

Kaynar, O., Zontul, M. & Bircan, H. (2005) Veri Zarflama Analizi ile Oecd Ulkelerinin Telekomiinikasyon
Sektorlerinin Etkinliginin Olgiilmesi. C.U. Iktisadi ve Idari Bilimler Dergisi, 6(1), 37-57

Chetty, K., Qigui, L., Geora, N., Josie, J., Wenwei, L., & Fang, C. (2018). Bridging the digital divide: measuring
digital literacy. Economics: The Open-Access, Open-Assessment E-Journal, 12(2018-23), 1-20.

Kumar, S., & Russell, R. R. (2002). Technological change, technological catch-up, and capital deepening: rela-
tive contributions to growth and convergence. American Economic Review, 92(3), 527-548.

Li, L., Su, F., Zhang, W., & Mao, J. Y. (2018). Digital transformation by SME entrepreneurs: A capability
perspective. Information Systems Journal, 28(6), 1129-1157.

Loonam, J., Eaves, S., Kumar, V., & Parry, G. (2018). Towards digital transformation: Lessons learned from
traditional organizations. Strategic Change, 27(2), 101-109.

Majchrzak, A., Markus, M. L., & Wareham, J. (2016). Designing for digital transformation: Lessons for infor-
mation systems research from the study of ICT and societal challenges. MIS Quarterly, 40(2), 267-2717.

Mehrabian, S., Alirezaee, M. R., & Jahanshahloo, G. R. (1999). A complete efficiency ranking of decision mak-
ing units in data envelopment analysis. Computational optimization and applications, 14(2), 261-266.

Melao, N. (2005). Data envelopment analysis revisited: a neophyte's perspective. International Journal of Man-
agement and Decision Making, 6(2), 158-179.

Mitrovi¢, P. (2015). Broadband adoption, digital divide, and the global economic competitiveness of Western
Balkan countries. Economic Annals, 60(207), 95-115.

Motta, G. (2016) The Impact of Digitalization on Socio-economic Development: An Analysis at the European
and Italian Levels (Thesis) Politecnico Di Milano School of Industrial and Information Engineering,

Raab, R. A., & Kotamraju, P. (2006). The efficiency of the high-tech economy: Conventional development in-
dexes versus: A performance index. Journal of Regional Science, 46(3), 545-562.

Reddy, S., & Reinartz, W. (2017). Digital transformation and value creation: Sea change ahead. Value in the
Digital Era, 9(1), 11-17.

Schallmo, D., Williams, C. A., & Boardman, L. (2017). Digital transformation of business models — Best prac-
tice, enablers and roadmap. International Journal of Innovation Management, 21(8), 1-17.
Schwarzmiiller, T., Brosi, P., Duman, D. & Welpe, .M. (2018). How does the digital transformation affect
organizations? Key themes of change in work design and leadership. Management Revue, 29(2), 114-138.
Shim, W., & Kantor, P.B. (1999). Evaluation of digital libraries: A DEA approach. Proceedings of the ASIS
Annual Meeting, 36, 5-15

UNCTAD (2017). Information Economy Report 2017 Digitalization, Trade And Development, United Nations
Conference on Trade and Development.

Westerman, G., Calméjane, C., Bonnet, D., Ferraris, P., & McAfee, A. (2011). Digital Transformation: A
roadmap for billion-dollar organizations. MIT Center for Digital Business and Capgemini Consulting, 1-68.

© 2019 by the authors; licensee Growing Science, Canada. This is an open access ar-
@ ticle distributed under the terms and conditions of the Creative Commons Attribution
(CC-BY) license (http://creativecommons.org/licenses/by/4.0/).





<<
  /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


