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Zusammenfassung 

Im Rahmen der Studie führen wir Effizienzanalysen unterschiedlicher 
Bewirtschaftungssysteme in der Region Marchfeld anhand einer 
nichtparametrischen Directional Distance Function (DDF) Analyse und 
Data Envelopment Analyse (DEA) durch. Wir ermitteln eine relative 
Reihung der technischen Effizienz sowie der Profiteffizienz von 
alternativen Bewirtschaftungssystemen unter Berücksichtigung von 
Standortbedingungen (Klima), negativer Externalitäten 
(Stickstoffemissionen und Sedimenttransport), als auch positiver 
Externalitäten (Bodenkohlenstoffspeicherung). Die Effizienzanalysen 
werden mit Daten des bio-physikalischen Prozesssimulationsmodells 
EPIC (Environmental Policy Integrated Climate) durchgeführt. Die 
Ergebnisse zeigen, dass technisch effiziente und Profit effiziente 
Bewirtschaftungssysteme häufig minimale Bodenbearbeitung und 
geringere Düngungsmengen inkludieren. Ferner sind Felderbse und 
Zuckerrübe häufig in technisch effizienten und Profit effizienten 
Bewirtschaftungssystemen zu finden.  
Schlagworte: alternative Bewirtschaftungssysteme, Effizienzanalyse, 
EPIC, Directional Distance Function Approach, Externalitäten  

Summary  

We apply a non-parametric Directional Distance Function (DDF) 
approach and Data Envelopment Analysis (DEA) techniques to 
evaluate technically efficient and profit efficient crop management 
systems for the Austrian Marchfeld region. We provide a ranking of 
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technically and profit efficient crop production systems under 
consideration of site specific factors (climate), positive externalities (soil 
organic carbon stocks), and negative externalities (nitrogen emissions 
and soil sediment losses). Our model is based on simulation outputs 
from the bio-physical process model EPIC (Environmental Policy 
Integrated Climate). The integrated analysis reveals that field peas and 
sugar beets as well as minimum tillage, and lower fertilization rates are 
most often found in technically and profit efficient crop production 
systems.  
Keywords: Agricultural production systems, EPIC, Directional 
Distance Function Approach, Externalities  

1. Introduction 

To support sustainable agricultural development it is important to 
know which crop production systems are technically and profit 
efficient considering positive and negative externalities of agricultural 
production. In this analysis we employ an environmentally integrated 
Directional Distance Function (DDF) approach and Data Envelopment 
Analysis techniques (DEA) to provide a single efficiency measure for 
alternative crop production systems. Thereby we account for positive 
agricultural externalities such as soil organic carbon stocks as well as 
negative externalities such as nitrate emissions and soil sediment 
losses, and alternative climate scenarios for the next 30 years. The 
respective crop production systems, which efficiencies are ranked in 
our analysis, are a combination of alternative crop rotations and crop 
residue systems as well as fertilization, irrigation, and straw 
management options. They are simulated with the bio-physical process 
model EPIC (Environmental Policy Integrated Climate) on different 
sites in the Austrian Marchfeld region.  
The analysis focuses on the following research questions: Which crop 
production systems are technically and profit efficient in the Marchfeld 
region? Which crop management options seem to make production 
more beneficial compared to other options? How does the efficiency 
ranking change when various climate change scenarios are taken into 
account? 
The article is structured as follows. In the next section the DDF method 
is presented followed by a description of the case study data. Results 
and conclusions are presented in the final section of this article. 
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2. Method  

DDF is a data driven frontier analysis technique to model operational 
processes for performance evaluation. The traditional DEA model is a 
special case of the DDF employing linear programming techniques. It 
is used to estimate efficiencies of comparable entities, which are called 
decision making units (DMUs). A DMU can be any entity with the 
ability to convert one or multiple inputs into one or multiple outputs. 
DDF does not require specific functional assumptions on the 
production function, which is often restrictive in agricultural 
production analysis. Instead, it is a non-parametric method which uses 
linear programming models to construct a piece-wise surface frontier 
over the observations. The DMUs which exhibit best practice 
performance constitute the efficiency frontier of the group, against 
which the relative efficiencies of the remaining DMUs are measured to. 
The level of efficiency is identified by benchmarking them with DMUs 
lying on this frontier (cp. COELLI, et al., 2000). Thus, a DMU is rated 
technical efficient on the basis of available evidence if and only if the 
performances of other DMUs does not show that some of its inputs or 
outputs can be improved without worsening some of its other inputs 
or outputs (cp. COOPER et al., 2004). We apply a DDF approach 
presented by CHUNG et al. (1997) and FÄRE and GROSSKOPF (2004), 
which allows integrating undesirable agricultural outputs such as 
nitrogen emissions and soil sediment losses in the analysis. 
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In the model (equation system 1) there are ݇ ൌ 1,… ,  DMUs. Desirable ܭ
outputs, ݕ ∈ Ըା

ெ and undesirable outputs, ݑ ∈ Ըା
௄, are producible from 

the input vector ݔ ∈ Ըା
ே. A direction vector ݃ ൌ   ሺ݃௬,െ݃௨ሻ, with ݃௬ ൌ

௞  and െ݃௨ݕ ൌ  ௞௝,  is included, which ensures that the resultingݑ
efficiency value for each DMU is subject to the environmental 
constraint. The variable ߣ is a ܭx1 vector giving the distance to the 
closest technically efficient DMU for each DMU. The ߚ  is a constant, 
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which is the efficiency score for each DMU. Technical efficiency is 
indicated when ߚ ൌ ߚ ;0 ൐ 0 indicates inefficiency and implies that the 
DMU can increase outputs without requiring more inputs in order to 
reach efficiency (FÄRE and GROSSKOPF, 2004). 

3. Data description and model specification  

The efficiency evaluation is based on simulation outputs from the bio-
physical process model EPIC (Environmental Policy Integrated 
Climate; WILLIAMS, 1995; IZAURRALDE et al., 2006). EPIC simulates 
important bio-physical processes in agricultural land use management 
and thereby provides model outputs on e.g. crop yields, nitrogen 
emissions, soil organic carbon contents, and soil sediment losses. The 
simulation outputs integrate five thematic datasets: (i) land use data, 
(ii) topographical data, (iii) soil data, (iv) cropland management data, 
and (v) climate data.  
For our efficiency analysis of crop production systems in the Marchfeld 
region, six crops which are typical for the region have been simulated 
within two crop rotation systems. The first crop rotation system 
includes corn, spring barley, sunflower and winter wheat and the 
second crop rotation system includes field peas, sugar beets as well as 
winter wheat. Both crop rotation systems have been simulated for 36 
alternative crop management systems over a period of 65 years, from 
1975 to 2040. 
These crop management systems consist of a combination of (i) three 
alternative crop residue systems i.e. conventional, reduced, and 
minimum tillage, (ii) irrigation or rainfed management, (iii) optional 
straw removal, and (iv) three fertilization levels (standard fertilization 
according to Austrian guidelines for good agricultural production 
practices, high fertilization which is 20% higher than standard 
fertilization, and low fertilization which is 20% lower than standard 
fertilization). The crop rotations and crop management options 
constitute our crop production systems and consequently DMUs. In 
total, we have 1260 DMUs.  
The EPIC simulations for the period 1975 to 2007 are based on 
historical daily weather observations in the Marchfeld. During this 
period, the average annual precipitation sum is 522 mm. The EPIC 
simulations for the period 2008 to 2040 are based on stochastic climate 
scenarios, which have been developed by STRAUSS et al. (2009). These 
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climate scenarios constitute an increasing annual average temperature 
until 2040 and stochastic precipitation developments. For our analysis, 
we have selected two climate change scenarios, one with long-run 
average annual precipitations of 499 mm (low precipitation) and 
another with long-run average annual precipitations of 551 mm (high 
precipitation). In our efficiency analysis, we use average parameter 
values of the period 1975 to 2007 and refer to them as historical period as 
well as average parameter values for both climate change scenarios of 
the period 2008 to 2040 and refer to them as future periods.  
To pursue our research questions we perform several variations of the 
efficiency models for the historical period as well as the future periods. 
We evaluate technical efficiency for the historical and future periods as 
well as profit efficiency for the historical period. The inputs to the 
physical models include nitrogen fertilizer in kg/ha and irrigation 
water in mm; desirable outputs include dry matter crop yields in t/ha, 
dry matter straw yields in t/ha, and topsoil organic carbon stocks in 
t/ha; and undesirable outputs are total nitrogen emissions in kg/ha, 
and soil sediment losses in t/ha.  
In order to evaluate profit efficiency, the production costs including 
fertilizer, irrigation and straw removal, which are the input prices 
multiplied by the respective quantities used by the DMU as well as 
machinery costs per hectare. Revenues of crop and straw yields 
constitute the positive outputs as well as soil organic carbon stocks; 
negative environmental externalities of crop production are nitrogen 
emissions and soil sediment losses. Prices and costs are provided by 
BMLFUW (2009). 
In all models, we assume constant returns to scale, as our main aim is 
to identify attributes of efficient crop production systems in relation to 
all feasible combinations of attributes, and not, as proposed under the 
variable returns to scale constraint, in relation to DMUs of similar size. 

4. Results  

The efficiency results of each model are categorized in five efficiency 
classes. The first class includes DMUs which are rated fully efficient 
and constitute the efficiency frontier against which the efficiency of the 
remaining DMUs are measured to. DMUs found in the 2nd class can 
increase their outputs by up to 20% compared to the most efficient 
rated DMUs. In the 3rd class and 4th class output increases between 20-
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40% and 40-60% are feasible. In the least efficient class, DMUs can 
increase their output by more than 60% compared to the most efficient 
rated DMUs. In the following analysis, we are only interested in the 
attributes of crop management systems found in the highest and 
lowest efficiency class.  
The efficiency results of the historical period 1975-2007 reveal that 
about 12% of all DMUs are rated technically efficient. Management 
systems which are found in the highest efficiency class usually include 
minimum tillage systems (57%) followed by conventional tillage (26%) 
and reduced tillage systems (17%). This is not surprising as minimum 
tillage results in higher levels of soil organic carbon and lower levels of 
nitrate emissions compared to other tillage systems in the analysis. In 
the least efficient class, crop management systems which include 
minimum tillage systems are not found at all; instead the proportion of 
management systems with conventional tillage is 79% and with 
reduced tillage 21%. In the highest efficiency class, crop management 
systems with low fertilizer levels are more often found (61%) compared 
to the standard fertilization (19%) and high fertilization rates (20%).  
Concerning the crop cultivation choices, our results (cp. Figure 1) 
reveal that crop rotation systems which include field peas, winter 
wheat, and sugar beets are found in the highest efficiency class. Field 
peas are legumes and do not necessarily require nitrogen fertilizer as 
input. Field peas in combination with minimum tillage also exhibits 
low levels of nitrogen emissions and a relatively high level of soil 
organic carbon stocks, which explains their dominance in the highest 
efficiency class.  

 
Figure 1: Percentages of crops found in the highest and lowest efficiency classes 
 
In the lowest efficiency class, there are no crop management systems 
including field peas and only 3% including sugar beets. Instead 
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systems which include sunflower and spring barley are found to a 
proportion of 36% and 19% in the least efficiency class, respectively. In 
the highest efficiency class, 25% of all crop production systems have 
straw harvests (systems including spring barley and winter wheat).   
In the highest efficiency class, the proportion of irrigated crop 
management systems amounts to 51%. However, out of these irrigated 
crop management systems more than half (57%) have included field 
peas, which are annually irrigated with 30 mm. Crop production 
systems with annual irrigation amounts of 120 mm, such as corn and 
sugar beets, are only found to a proportion of 7% and 9%. Also crop 
production systems with 60 mm annual irrigation amount (i.e. with 
winter wheat, sunflower, and spring barley), are found to relatively 
low proportions of 27% in the highest efficiency class. In contrast, in 
the lowest efficiency class, crop production systems with irrigation 
dominate with 53%. However, within this class only crop production 
systems are found which have higher irrigation amounts of 60 mm 
(84%) and 120 mm (16%). It shall be noticed that irrigation amounts are 
assumed to be crop specific and constant.  
Similar analyses have been performed for the future period from 2008 
to 2040 for the high and low annual precipitation scenarios. 
 
Tab.2: Summary statistics of efficiency values of historic and future period (n = 
1260)  

 Mean Std. Dev. Min Max 

historical period  0.30 0.22 0 0.78 
future period (low precipitation) 0.32 0.23 0 0.85 
future period (high precipitation) 0.30 0.22 0 0.81 

 

The efficiency analysis has been separately conducted for both future 
periods. Mean efficiency values of future period with lower 
precipitation as well as standard deviation and maximum efficiency 
values in both future periods are higher than in the historical period. 
This implies an increasing inefficiency on average (cp. Table 2). 
However, the attributes of the management systems found in the 
highest efficiency class are approximately the same: crop management 
systems with minimum tillage and low fertilization dominate in the 
highest efficiency class. In the lowest efficiency class, crop management 
systems with conventional tillage, and high fertilizer input are found. 
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Also the trends for crop cultivation are similar to the historical period: 
field peas, followed by and sugar beets, dominates in the highest 
efficiency class, whereas sunflower and spring barley dominate in the 
lowest efficiency class. In the efficiency analyses for the future periods, 
approximately 20% of crops with straw removal are found in the 
highest efficiency class in the lower precipitation scenario, and about 
17% in the higher precipitation scenario. Concerning irrigation, in the 
lower precipitation scenario, 57% of crop production systems feature 
irrigation management in the highest efficiency class; in the higher 
precipitation scenario, 54% of crop production systems with irrigation 
are found in the highest efficiency class. In both scenarios, crop 
management systems with comparably low amounts of irrigation are 
rather found in the highest efficiency class than in the lowest class.  
Finally, profit efficiency is determined for the historical period. This 
model takes into account input costs and output prices. The properties 
of DMUs found in the highest profit efficiency class are similar to the 
properties found in the technical efficiency analysis. However, the 
proportion of conventional tillage systems is lower (7%) and the 
proportion of minimal tillage higher (66%) than in the technical 
efficiency analysis. As expected the proportion of production systems 
with low fertilizer application rates dominate in the highest efficiency 
class with 56%. In contrast to the technical efficiency analysis, 
management systems without irrigation are more often found in the 
highest profit efficient class (68%). Concerning the crops cultivated in 
the highest efficiency class, the results remain similar: field peas 
dominate in the highest efficiency class (62%) followed by sugar beets 
(19%). In the highest efficiency class, only for 10% of all crops straw 
removal is feasible (i.e. winter wheat and spring barley). Both 
proportions are lower than found in the highest efficiency class of the 
technical efficiency analysis. This seems intuitive since straw removal 
not only entails additional revenues, but also additional costs. An 
interesting difference shall be noted in the lowest efficiency class, 
where management systems with sunflower cultivation are not 
dominating, but merely constitute a proportion of 10%, whereas 
management systems with spring barley constitute 43% and systems 
with corn 38%.  
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5. Conclusion  

The results of technical and profit efficiency of crop management 
systems show interesting similarities: crop management systems with 
minimum tillage systems, low fertilizer application rates and irrigation 
are most often rated technically and profit efficient, along with crop 
management systems with field peas and sugar beets. The lowest 
efficiency class includes management systems which can increase their 
output by over 60% without increasing their inputs under 
consideration of environmental externalities. In this class, mainly crop 
management systems with conventional tillage, and high fertilizer 
application rates, as well as sunflower and spring barley are found.  
Considering climate change in the next thirty years, these patterns 
seem to remain, but the efficiency values decrease and an 
augmentation of management systems which can increase their 
outputs compared to technically efficient DMUs can be expected.  
Performing an analysis of profit efficiency, which takes into account 
input costs and market prices for outputs, a similar ranking is shown. 
However, the proportion of management systems with straw removal, 
conventional tillage and irrigation decreases in the highest efficiency 
class, which can be explained by the additional costs. Overall, the 
results confirm that the attributes of technically efficient crop 
production systems remain the same over various climate scenarios. 
However, efficiencies decline, which points to the necessity to adapt 
crop production systems to the changing climate conditions. 

Acknowledgement  

This study was supported by the Austrian Federal Ministry of 
Agriculture, Forestry, Environment and Water Management within the 
proVISION project: A toolbox of models of a sustainable economy 
(http://franz.sinabell.wifo.ac.at/provision/) as well as from the EU 
commission through the FP7 project ccTAME (Climate Change – 
Terrestrial Adaptation and Climate Change) http://www.cctame.eu   

References 

BUNDESMINISTERIUM FÜR LAND- UND FORSTWIRTSCHAFT, UMWELT UND 

WASSERWIRTSCHAFT (2008): Deckungsbeiträge und Daten für die 
Betriebsplanung, Berger, Horn (BMLFUW).  



Heumesser and Schmid  160 

CHUNG, Y.H., FÄRE, R. and GROSSKOPF, S. (1997): Productivity and undesirable 
outputs: A Directional Distance Function Approach. Journal of Environmental 
Management 51, 229-240 

COELLI, T., RAO, P. and BATTESE, G. (2000): Introduction to Efficiency and 
Productivity Analysis. Boston, Dordrecht, London: Kluwer Academic 
Publishers. 4th printing  

COOK W. and SEIFORD L.M. (2009): Data envelopment analysis (DEA) – Thirty years 
on, European Journal of Operational Research 192, 1–17 

COOPER, W.W., SEIFORD, L.M. and ZHU, J. (2004): Data Envelopment Analysis: 
History, Models and Interpretations, in Cooper W.W., Seiford, L.M. and Zhu J. 
(eds.) Handbook on Data Envelopment Analysis, Chapter 1, 1-39, Boston: 
Kluwer Academic Publishers 

FÄRE, R. and GROSSKOPF, S. (2004): Modeling Undesirable Factors in Efficiency 
Evaluation: Comment. European Journal of Operational Research 157, 242-245 

IZAURRALDE, R.C., WILLIAMS, J.R., MCGILL, W.B., ROSENBERG, N.J. and QUIROGA, 
M.C. (2006): Simulating soil C dynamics with EPIC: Model description and 
testing against long-term data, Ecological Modelling 192(3-4), 362-384. 

STRAUSS, F., E. SCHMID und E. MOLTCHANOVA (2009): Simulation von Klimaszenarien 
und die ökonomische und ökologische Bewertung verschiedener 
Pflanzenproduktionsverfahren im Marchfeld. In: H. Peyerl (eds). Jahrbuch der 
Österreichischen Gesellschaft für Agrarökonomie. Band 18/3, Facultas, Wien, 
107-116.F.  

STRAUSS, F., E. SCHMID, H. FORMAYER, E. MOLTCHANOVA, and X. WANG (2009): 
Climate Change and Likely Near Future Development of Ecological Indicators in 
the Marchfeld Region of Lower Austria, in preparation. 

WILLIAMS, J.R. (1995): The EPIC Model, In: Singh, V.P. (eds.), Computer Models of 
Watershed Hydrology, Water Resources Publications, Highlands Ranch, 
Colorado, 909-1000. 

Affiliation   

Mag.a Christine Heumesser und PD DI Dr. Erwin Schmid 

University of Natural Resources and Applied Life Sciences (BOKU) 

Institute for Sustainable Economic Development  

Feistmantelstrasse 4, 1180 Wien, Austria 

Tel.: +43/1/47654 3660 

eMail: christine.heumesser@boku.ac.at  

 



<<
  /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


