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Abstract

ZIMMERMANNOVA JARMILA. 2015. Pilot Analysis of the Behaviour of Companies Within
the 3" Trading Period of the EU ETS in the Czech Republic. Acta Universitatis Agriculturae et Silviculturae
Mendelianae Brunensis, 63(6): 2213-2220.

This paper is focused on the first ex-post analysis of the EU ETS in its 3 trading period in the Czech
Republic, based on the analysis of the behaviour of the key EU ETS sector — combustion processes
- and the decision making of Czech electricity and heat producers within the EU ETS. Firstly,
the general overview of the EU ETS is presented, including the important scientific studies in this
area. The characteristics of the EU ETS in the Czech Republic are described. The second chapter,
methodology and data, describes the method, the questionnaire survey. The key chapter, results,
focuses on the most important outputs obtained from the questionnaire survey. The discussion
part deals with particular characteristics of the EU ETS in the 3" trading period in the Czech
Republic. Focusing on the behaviour of Czech companies in the analyzed period, it is obvious, that
the companies within the combustion processes group understood the EU ETS much more as an
additional environmental tax or fee, instead of commodity, which can be traded on the exchange.
Moreover, the EU ETS had no impact on their environmental investments planning in years 2013 and
2014.

Keywords: EU ETS, 3" trading period, decision making, combustion processes, ex post analysis,

questionnaire survey, Czech Republic

INTRODUCTION

Emission Allowances Trading Background

The European Union established a scheme for CO,
and other greenhouse gases’ emission allowances
trading, so called the EU Emissions Trading System
(EU ETS). The initial EU ETS was based on Directive
2003/87/EC, which established a fundamentally
decentralized system for the pilot phase of emissions
trading (2005 to 2007) and the Kyoto Protocol
commitment phase (2008 to 2012). Currently, there
is the post-Kyoto commitment period (2013-2020),
based on Directive 2009/29/EC.

The EU ETS covers both European Emissions
Allowances - EUAs (since 2005) and European

1 Grandfathering = for free

Aviation Allowances - EUAAs (since 2012).
The market price of the allowances is determined
by supply and demand at the exchange. In current
trading period, there is one significant big exchange,
where the auctions can be organized - European
Energy Exchange EEX (EEX, 2015). The beginning
of the third trading period in 2013 brings changes in
common rules which should strengthen the system.
Since the EU emission allowances were previously
grandfathered' (Wettestad et al., 2012), from year
2013 the significant yield of the emission allowances
is auctioned. Grandfathering was widely criticized,
mostly because it introduced significant distortions
to the EU ETS (Falbo et al, 2013). Auctioning
is the most transparent method of allocating
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allowances and puts into practice the polluter pays
principle (European Commission, 2013).

Regarding the EUA spot price, it fluctuated
significantly both in the first and the second trading
period (2005-2012); however, the EUA auction price
in the 3" trading period is more stable, it has been
fluctuating in the range 2,65 EUR/tCO, in April
2013 and 7,62 EUR/tCO, in February and May 2015
(EEX, 2015).

Focusing on the Czech Republic, the EU ETS is
a part of the mix of economic instruments within
environmental and climate policy, precisely we can
find it besides environmental taxes, charges and
subsidies (Pavel and Vitek, 2012; Zimmermannova
and Mensik, 2013; Solilova and Nerudova, 2014).

The Fig. 1 shows us the development of CO,
emissions in the Czech Republic within the EU
ETS and the share of particular sectors of national
economy on total CO, emissions production.
Regarding precise evaluation of the development
of greenhouse gas emissions in the industry of
the Czech Republic, Solilova and Nerudova (2015)
found, that although greenhouse gas emissions of
the Czech Republic are deeply below the Kyoto
targets, there are areas for improvements e.g. in case
of energy intensities, carbon intensity and carbon
productivity.

Focusing on Fig. 1, it is obvious, that the most
significant share of CO, emissions on total CO,
emissions production in the Czech Republic within
the EU ETS has been produced by the combustion
processes sector. This sector emitted almost 88%
of total CO, emissions in year 2013. You can see
that the curve of total CO, emissions within the EU

ETS has similar development as the combustion
processes emissions curve itself; moreover
the CO, emissions produced by the other sectors
are negligible in comparison with CO, emissions
produced by combustion processes sector.

Based on this development of CO, emissions
in the Czech Republic, the following research of
the EU ETS is based on the analysis of the behaviour
of the most significant CO, emissions producer in
the Czech Republic - the combustion processes
sector.

Literature Overview

Since emission allowance trading has primarily
started in the US, the majority of publications
dealing with tradable emission allowances assess
the market for SO, emissions under the Acid Rain
Program (Benz and Triick, 2009). Regarding the EU
ETS, the authors of scientific papers have used
various methods for their research connected with
the EU ETS. We can find scientific studies, which
describe particular models of the EU ETS, created
with different methods and different targets. For
example, Li et al. (2011) used fuzzy modelling (an
interval-fuzzy two stage stochastic programming
model) for planning CO, emission trading in
industry systems under uncertainty, Conrad
et al. (2012) used GARCH models for modelling
the adjustment process of EUA’s prices to scheduled
macroeconomic and regulatory announcements.
Aatola et al. (2013) created an equilibrium model
of the emission trading market for the purposes of
the EU ETS price determination, Falbo et al. (2013)
created model based on the profit function for
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tracking of impacts of EUAs on the optimal policy of
a competitive electricity producer. Garcia — Martos
et al. (2013) used both ARIMA and VARIMA models
for building a multivariate model for the afore
mentioned prices and comparing its results with
those of univariate ones, Lecuyer and Quirion
(2013) created analytical and numerical model of
the EU energy and carbon market for implications
of the possibility of a nil carbon price on optimal
policy instrument choice. Lutz et al. (2013) used
Markov regime-switching GARCH model for
examination of the non-linear relationship between
the EUA price and its fundamentals. Cermék et al.
(2015) created broker simulation model which
integrates different original soft computing and
decision making methods.

Focusing on empirical studies, based on official
data, questionnaire surveys and interviews, we can
find particular studies in the area of the innovation
impacts of the EU ETS in Germany (Rogge et al.,
2011), the impacts on the investments in Sweden
(Lofgren et al., 2014) or empirical ex post analyses
of the EU ETS in the EU as a whole (Feng et al., 2012;
Lovell etal., 2013; Martin et al., 2014).

The Main Goal and Hypotheses

Currently, there is no analysis focused on
the behaviour of the companies within the 3"trading
period of the EU ETS in the Czech Republic, except
of the comparison of particular characteristics
of emission trading and environmental taxation
in the Czech Republic (Zimmermannova and
Cermak, 2015). The main goal of this paper is to
analyse the behaviour of the companies within
the combustion processes sector in the period
1/2013-6/2014. For the purposes of this analysis,
the following two hypotheses are defined:

H1:In the analysed period, the companies actively
traded with emission allowances on the exchange.

H2: In the analysed period, emission trading
was such economic instrument, which supported

planning of environmental investments and
innovations in companies.
MATERIALS AND METHODS

Focusing on CO, emission allowances price and
its development, data from EEX exchange (EEX,
2015), the leading energy exchange in Europe, was
used, particularly the EU emission allowances
(EUAs) auction prices in particular auctioning days.
For the purposes of CO, emission statistics, data
from Czech Hydrometeorological Institute (CHMI,
2015) was used.

I: Purchases of additional emission allowances in 1/2013-6/2014

Dealing with the behavior of the companies
within the combustion processes in the Czech
Republic and their decision-making; 2 sources
of data were used. The first data set was based on
the consultations and interview with the expert from
Association for the District Heating of the Czech
Republic - Association of Entrepreneurs in the Field
of Heat Supply (ADH CR), who is responsible for
the emission allowances trading. The second step
of data mining and obtaining more precise data set
was based on the questionnaire survey, which was
distributed to the key electricity and heat producers,
members of working group on the EU ETS and
environmental taxation within ADH CR.

The yield of returned questionnaires represents
such survey respondents with 72 % of CO, emissions
on total verified CO, emissions in the Czech
Republic in the whole second trading period 2008-
2012. You can see that it provides us sufficient
information content of the questionnaire survey.

For the purposes of the questionnaire survey
evaluation, the respondents were divided to the
3 groups based on the combustion processe’s size —
big sources “BS” (more than 100 MW of rated power
consumption), medium sources “MS” (50-100 MW
of rated power consumption) and small sources
“SS” (up to 50 MW of rated power consumption).
However, there are sources controlled by
the same management, therefore the results of
the questionnaire survey were also analyzed
according to the owners of particular sources of
combustion processes. Based on the total number
of returned questionnaires, there is 9 general
owners of particular sources, which represent 27 big
sources, 6 medium sources and 9 small sources. For
the purposes of the presented ex post analysis, all
owners, which have in their portfolio at least 1 big
source, are classified as “BS” (totally 6 owners).

RESULTS

The questionnaire survey consisted of 13
questions in total. For the purposes of this paper
and for the purposes of the hypotheses evaluation,
the results of 7 selected questions will be presented.

1. Did you have to buy additional emission allowances
on the exchange for the purposes of covering of all of your
emissions in year 2013 and 1-6/2014?

Tab. T shows the results of the questionnaire
survey in the analyzed period 1/2013-6/2014. We
can see that all of the big sources had to purchase
the additional emission allowances for the purposes
of their CO, emissions covering. Regarding medium
and small sources, the final decision depended on
particular situation in a particular source, the result

Big sources Middle sources Small sources  Results based on the owner
Yes 27 2 5 6
No 0 4 3

Source: author
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were also related to the policies and strategies of
particular owners.

Focusing on the results based on the owners, it
is obvious, that all of the owners, which have in
their portfolio at least 1 big source, had to purchase
the additional emission allowances.

2. Did you find the price of the emission allowances during
year 2013 and the first half of year 2014 as a motivation for
trading or speculation on the exchange?

The Fig. 2 shows us the answers on this question.
You can see, that in the analysed period, the EUA
price was evaluated as motivating and rather
motivating mainly by owners of big sources. Based
on the precise results, the EUA price was motivating
and rather motivating for 4 owners of big sources and
1 owner of small and medium sources. On the other
hand, the EUA price represented no motivation for
trading or speculation on the exchange for 2 owners
of big sources and 2 owners of small and medium
sources.

Based on more precise analysis of the
questionnaires, it is obvious, that all of the owners,
which indicate the price as motivating or rather
motivating, really bought additional emission

number of owners
_

rather yes

rather no

allowances on the exchange in the analysed period;
it is obvious that low price of the EUAs represented
sufficient motivation factor for the EUA purchases.
However, for the purposes of speculations only one
owner traded on the exchange. The other owners
bought the EUASs for the purposes of covering of all
of their CO, emissions.

3. At which level of emission allowances’ price would you
start to think about active trading on the exchange?

This question was not answered by all
respondents; however this kind of respondents
explicitly specified, why they did not answer. There
are 2 reasons — 1) their policy and strategy prevents
them from active trading, they are allowed only
to buy emission allowances to cover all of their
emissions; 2) the strategy of the management of
particular companies is not to provide information
about their behaviour on the exchange and
the motivation price.

Due to these reasons, the following results are
rather tentative. In total, the question was answered
by 5 owners, precisely 3 big sources and 2 small and
medium sources.

BS
SS +MS

no

2: The EUA price as a motivation for active trading 1/2013-6/2014

Source: author

number of owners

21—

e e
EUR

more

3: Theideal EUA price as a motivation for active trading and speculations

Source: author
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The Fig. 3 shows us that one owner is indifferent
between the EUA price - the owner actively trades
the EUAs on the exchange regardless of the price.
The other owners, precisely 1 owner of small and
medium sources and 3 owners of big sources,
prefer the lowest EUA price (0-5,99 EUR) only for
the purchases. Regarding the sales, only one owner
of small and medium sources would sale the EUA
on the exchange in case the EUA price is in the range
11-15,99 EUR.

4. Do you trade on the exchange directly or through
abroker?

This question was answered by 8 from 9 owners.
All owners of small and medium sources trade
on the exchange through a broker. Regarding
the owners of big sources, the most of them trade
on the exchange through a broker, one owner has
own trading department and one owner combines
the broker with own trading department.

5. Which indicators can influence you decision making
regarding emission allowances purchases and sales? You can
select more indicators.

This question was answered by 8 from 9 owners.
For the purposes of the comparison of particular

coverage of emissions
bf/ allowances
00

T\
Az

eonsumption of
companies

strategies and
concepts of company

consumption of

technology households

commodities prices

e SS+MS  e===BS

4: Indicators with influence on active trading of companies
Source: author

number of owners

rather yes

rather no

answers of all of the owners, the results of this
question are in percentage expression.

The Fig. 4 shows us that the most significant
influence on the active trading of particular
companies on the exchange have their actual
coverage of CO, cmissions by the EUAs and
strategies and concepts of their company. These two
answers were highlighted by all of the respondents,
regardless their type. The important indicator
is also the development of prices of particular
commodities on the exchange, but only for owners
of big sources.

6. Did you find the price of the emission allowances during
year 2013 and the first half of year 2014 as a motivation
for starting or planning of environmental investments for
the purposes of greenhouse gas emissions cutting?

This question was answered by 8 from 9 owners.
The Fig. 5 shows us the results. What is a surprise,
the answer is similar for all respondents, regardless
it is small and medium-sized source or big source.
Precisely, 5 owners (3 BS and 2 SS+MS) answered
“no” and 3 owners (2 BS and 1 SS+MS) “rather no”.
Based on these results, it can be said that the EUA
price in the analyzed period did not motivate
companies to start or even to plan their investments
to reduce greenhouse gas emissions.

7. Which indicators - tools of the economic policy of
the Czech Republic - can influence you decision making
regarding planning of investments and innovations in your
company? You can select more indicators.

This question was answered by 8 from 9 owners.
For the purposes of the comparison of particular
answers of all of the owners, the outputs of this
question is in percentage expression. The Fig. 6
summarizes the results.

Tt is obvious that the greatest influence on
the planning of investments and innovations
in particular companies have emission limits,
regardless of size of sources of particular owners.
This indicator was highlighted by all of the
respondents who answered this question. Regarding
big source owners, the important policy instruments
for the investments planning are also air protection

BS
SS+MS

no

5: The EUAS as a motivation for additional investments in 2013-2014

Source: author
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Emission limits
100

Environmental
taxation

Other taxation

radable emission
allowances

e SSTMS === BS

6: Indicators with influence on additional investments
Source: author

fees, grants and tradable emission allowances.
Focusing on small and medium source owners,
besides emission limits, the most motivating policy
instruments are grants.

DISCUSSION

The main goal of this paper was to analyse
the behaviour of the combustion processes’
companies within the 3™ trading period of the EU
ETS in the Czech Republic, precisely in the period
1/2013-6/2014. At first, the hypotheses should be
evaluated.

H1:In the analysed period, the companies actively
traded with emission allowances on the exchange.

This hypothesis can be rejected. Based on
the above described results of the analysis, it is
clear, that only one company actively traded on
the exchange during the analysed period. However,
itis the company with own trading department. It is
obvious, that the companies within the combustion
processes group understood the EU ETS much more
as an additional environmental tax or fee, instead of
commodity, which can be traded on the exchange.

H2: In the analysed period, emission trading
was such economic instrument, which supported
planning of environmental investments and
innovations in companies.

This hypothesis can be also rejected. Focusing on
the results, mainly the last Figs. 5 and 6, it is obvious,
that the EUA price in the analysed period did not
motivate companies to start or even to plan their
investments to reduce greenhouse gas emissions.
However, the emission trading is understood by
owners of big sources as the economic instrument,
which caninfluence their decision making regarding
planning of investments and innovations. On
the other hand, the emission trading represents very
weak motivation for owners of small and medium
sources to realize or plan additional environmental
investments.

The following Fig. 7 shows us the EUA auction
price development in the analysed period. You can
see that the price fluctuated between 2,65 EUR/
EUA in April 2013 and 7,1 EUR/EUA in February
2014. The average EUA auction price in the analysed
period was 5,93 EUR/EUA, the median 4,69 EUR/
EUA.

Based on the results, we can say that the EUA
auction price was suitable mainly for the purchases,
it represented no motivation for active trading
on the exchange or the environmental friendly
investments.

It is also important, that the companies within
the combustion processes group understood the EU
ETS much more as an additional environmental
tax or fee, so the EUAs can represent additional
costs for them. It is necessary to realize changing
economic situation and business conditions of
particular companies. Companies are constantly
under pressure of reducing costs and finding of
cost reserves. This is result of global expansion
and developing Information Society, which asks
still new requirements. That has important impact
to structure of performed activities and so to
structure and development of different cost groups.
That causes problems and difficulties with theirs
appropriate and exact allocation in relation to
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performance of production (Novédk and Popesko,
2014).

For the purposes of providing complex analysis
of the beginning of the 3 trading period in
the Czech Republic, the revenues obtained from
the EUA auctions and other economic instruments
revenues (air protection fees and general energy
taxation, based on current Directive 2003/96/EC)
should be compared. The following Fig. 8 shows us
the comparison of all revenues from environmental
taxes and charges in the air and climate protection
arca and the EUA auction’s revenues in the Czech
Republic in year 2013.

Tt is obvious, that contrary to the low EUA auction
price, the revenues from the EUA auctions in year
2013 were higher than revenues obtained from all
of the air protection fees; furthermore it exceeded
revenues obtained from particular energy taxes —
natural gas tax, solid fuel tax and electricity tax. We

can say that the auctioned EUAs were important
source of public budgets revenues in the Czech
Republic in year 2013. Moreover, it is evident, that
this kind of revenues will be more important in
the future depending on increasing share of total
EUAs determined for the auctions.

Despite of public budgets positive impact, it is
clear, that the system of emission trading behaved
in the Czech Republic in the analysed period in
different way, than the policy makers expected.
However, the EU ETS is relatively young in
comparison with US Acid Rain Program; therefore
its weaknesses can be adjusted or changed.
Definitely, for the purposes of the correct design of
the environmental and climate policy instruments,
the ex post analyses or any feedbacks are necessary.

Regarding the following research in the EU ETS
area, the additional ex post analysis should be done,
for example in the middle of the 3" trading period.

CONCLUSION

The paper presented the pilot ex-post analysis of the EU ETS in its 3™ trading period in the Czech
Republic, based on the analysis of the behaviour of the key EU ETS sector — combustion processes —
and the decision making of Czech electricity and heat producers within the EU ETS.

Tt is obvious, that the companies within the combustion processes group in the Czech Republic
understood the EU ETS emission allowance rather as an additional environmental tax or fee, instead
of commodity, which can be traded on the exchange. Moreover, the EUA price development did not
motivate companies to start or even to plan their investments to reduce greenhouse gas emissions in

the analysed period.

Acknowledgement
This research was supported by the grant [No. P403/12/1811] provided by the Czech Science

Foundation.

REFERENCES

AATOLA, P, OLLIKAINEN, M. and TOPPINEN, A.
2013. Price determination in the EU ETS market:
Theory and econometric analysis with market
fundamentals. Energy Economics, 36(March 2013):
380-395.

BENZ, E. and TRUCK, S. 2009. Modeling the Price
Dynamics of CO2 Emission Allowances. Energy
Economics, 31(1): 44-15.

CERMAK, P,ZIMMERMANNOVA, J., LAVRINCIK,
J, POKORNY, M. and MARTINU, J. 2015.
The Broker Simulation Model in the Emission
Allowances Trading Area. International Journal of
Energy Economics and Policy, 5(1): 80-95.

CHMI. 2015. Emissions of Greenhouse Gases. [Online].
Available at: http://portal.chmi.cz/files/portal/
docs/uoco/isko/grafroc/groc/grl2cz/kap12.htm.
[Accessed: 12 June 2015].



2220

Jarmila Zimmermannovd

CONRAD, C., RITTLER, D. and ROTFUB, W.
2012. Modeling and explaining the dynamics
of European Union Allowance prices at high-
frequency. Energy Economics, 34(January): 316-326.

EEX. 2015. EU Emission Allowances — Prices and Trading
Volumes. [Online]. Available at: https://www.
eex.com/en/market-data/emission-allowances/
auction-market. [Accessed: 12 June 2015].

EUROPEAN COMMISSION. 2013. The EU Emissions
Trading System (EU ETS). European Union, October
2013.

FALBO, P, FELLETTI, D. and STEFANTI, S. 2013.
Free EUAs and fuel switching. Energy Economics,
35(January): 14-21.

FENG, Z. H., WEI, Y. M. and WANG, K. 2012.
Estimating risk for the carbon market via extreme
value theory: An empirical analysis of the EU ETS.
Applied Energy, 99:97-108.

GARCIA-MARTOS, C., RODRIGUEZ, J. and
SANCHEZ, M. J. 2013. Modelling and Forecasting
Fossil Fuels, CO2 and Electricity Prices and their
Volatilities. Applied Energy, 101(January): 363-375.

LECUYER, O. and QUIRION, P. 2013. Can
Uncertainty  Justify ~ Overlapping  Policy
Instruments to Mitigate Emissions? Ecological
Economics, 93(September): 177-191.

LI, M. W, LI, Y. P.and HUANG, G. H. 2011. An Inter-
val-Fuzzy Two-Stage Stochastic Programming
Model for Planning Carbon Dioxide Trading
under Uncertainty. Energy, 36(9): 5677-5689.

LOFGREN, A., WRAKE, M., HAGBERG, T. and
ROTH, S. 2014. Why the EU ETS needs reforming:
an empirical analysis of the impact on company
investments”. Climate Policy, 14(5): 537-558.

LOVELL, H., BEBBINGTON, ]J.,, LARRINAGA, C.
and DE AGUIAR, T. R. S. 2013. Putting carbon
markets into practice: a case study of financial
accounting in Europe. Environment and Planning
C-Government and Policy, 31(4): 741-757.

LUTZ, B. ], PIGORSCH, U. and ROTFUB, W. 2013.
Nonlinearity in cap-and-trade systems: The EUA

price and its fundamentals. Energy Economics,
40(November): 222-232.

MARTIN, R., MUULS, M., DE PREUX, L. B. and
WAGNER, U. J. 2014. On the empirical content
of carbon leakage criteria in the EU Emissions
Trading Scheme. Ecological Economics, 105: 78-88.

NOVAK, P. and POPESKO, B. 2014. Cost Variability
and Cost Behaviour in Manufacturing Enterprises.
Economics and Sociology, 7(4): 89-103.

PAVEL, J. and VITEK, L. 2012. Transaction costs
of environmental taxation: the administrative
burden. In: MILNE, J. E., ANDERSEN, M. S. (eds.),
Handbook of Research on Environmental Taxation.
Edward Elgar Pub, 273-282.

ROGGE, K. S., SCHNEIDER, M. and HOFFMANN,
V. H. 2011. The innovation impact of the EU
Emission Trading System — Findings of company
case studies in the German power sector. Ecological
Economics, 70(January): 513-523.

SOLILOVA, V. and NERUDOVA, D. 2014. Overall
Approach of the EU in the Question of Emissions:
EU Emissions Trading System and CO2 Taxation.
Procedia Economics and Finance, 12: 616—-625.

SOLILOVA, V. and NERUDOVA, D. 2015.
Evaluation of Greenhouse Gas Emissions and
Related Aspects: Case of the Czech Republic. Acta
Universitatis Agriculturae et Silviculturae Mendelianae
Brunensis, 63(1): 281-292.

WETTESTAD, J., EIKELAND, P. O. and NILSSON,
M. 2012. EU Climate and Energy Policy: A Hesitant
Supranational Turn? Global Environmental Politics,
12(2): 65-84.

ZIMMERMANNOVA, J. and CERMAK, P. 2015.
Emission allowances trading vs. environmental
taxation: the case study of Czech Republic. Actual
Problems of Economics, 163(1): 328-337.

ZIMMERMANNOVA, J. and MENSIK, M. 2013.
Ex-Post Analysis of Solid Fuels, Natural Gas and
Electricity Taxation Introduction [in Czech: Ex
post analyza zavedeni zdanéni pevnych paliv,
zemniho plynu a elekt¥iny]. Politickd ekonomie,
61(1): 46-66.

Contact information

Jarmila Zimmermannova: jarmila.zimmermannova@mvso.cz, jarmila.zimmermannova@seznam.cz


https://www.researchgate.net/publication/288179603


<<
  /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


