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ASSESSMENT OF ECONOMIC AND ENVIRONMENTAL EFFICIENCY OF UNMANNED AERIAL
VEHICLES IN GREEN CITY LOGISTICS

The paper aims to confirm the high demand for Unmanned Aerial Vehicles in urban logistics, highlighting the essence and
composition of and the potential to reduce delivery costs and improve urban sustainability, emphasizing the growing importance of
last-mile logistics. The practical significance of the research results lies in assessing external and internal costs, which provides a
comprehensive and responsible approach to planning and organizing urban transportation of small loads, which are the object of
last-mile logistics. The basic parameters of both transport options were determined, including technical characteristics, route
structure and duration, and direct internal costs (wages, depreciation, fuel/electricity, repair and maintenance, other operating
costs) and external costs (road accidents, air pollution, climate change impact, noise, congestion) are calculated. The calculation
model is based on a two-dimensional approach to cost analysis, which makes it possible the assessment of the economic, social and
environmental impact of delivery. The calculation result shows the advantages of using systems of unmanned aerial vehicles for
delivery compared to cars. It shows that introducing a drone into operation can be an affordable delivery method, especially
considering internal and external costs. The calculation algorithm is a valuable tool for planning and improving the "last mile”
delivery processes, particularly for solving the difficulties of optimizing costs, reducing environmental impact, and ensuring
sustainable development and quality of services, considering various aspects affecting the economy, society, and the environment.
The work results are proposed to be considered when planning policies and incentives to support new challenges in urban delivery,
as well as for the formation of policies and incentives aimed at the implementation of environmentally friendly transportation
technologies.

Keywords: unmanned Aerial Vehicle, drone, city logistics, last-mile delivery, parcel delivery, direct (internal) transport costs,
external transport costs

INTRODUCTION

At present, last-mile delivery, the last stage of the supply
chain, from the warehouse or distribution center to the client,
is often inefficient and cost-consuming in terms of the total
cost of delivering goods. At the same time, such delivery is
an essential part of logistics since it directly relates to cus-
tomer satisfaction. The potential use of drones for deli-
vering parcels, food, medicine, and other items has become
one of the most discussed innovations in logistics and trans-
portation in recent years. The capacity of unmanned aerial
vehicles to offer speedy and effective delivery services has
made their usage in urban supply chains more and more
common. The challenge of integrating them in general air
traffic is still open, and the research topic encompasses all
facets of aircraft operations, even though the technology of
these machines is already at a high level and continually
improving, like all fields of aviation.

Therefore, with comprehensive support of effectiveness
estimation, their use in Ukraine should be rational, as UAVs
can completely alter how items are transported in urban lo-

gistics. Their usage can result in earlier deliveries, lower costs,
ensuring sustainability and more safety. Nevertheless, issues
still need to be resolved to integrate drones into regular air
traffic and guarantee their responsible and safe operation.

The PURPOSE of the paper is to identify the effi-
ciency of drone application in city logistics, comparing tra-
ditional options for light parcels' last-mile delivery. The tasks
were established to realize the purpose set as to highlight
competitive advantages and pitfalls of UAVs' use in last-mile
logistics; to identify outcomes of drone implementation in
existing operations; and to analyse the efficiency of UAVs
in the last-mile via a two-dimensional cost analysis. The ob-
ject of the research is unmanned aerial vehicles in the last-
mile logistics activity. The research subject is the efficiency of
unmanned aerial vehicles used in urban supply chains for
parcel delivery.

RESEARCH METHODS

The research applies empirical analysis, synthesis, and
comparison to evaluate the efficiency of UAVs in last-mile
logistics. The model estimates direct (internal) and external
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costs of parcel delivery by drones and conventional courier
cars, based on cost and environmental indicators derived from
European and Ukrainian data sources. The cost model takes
into account direct financial costs and the impact of trans-
port operations on society and the environment.

RESULTS

Understanding the cost structure of last-mile activity is
critical to optimizing delivery procedures and increasing
the sustainability of urban delivery. Along with other factors,
the costs borne also take into account the number of urban
delivery vehicles required, the volume of parcels delivered,
and the distance between customers. The model considered
in [1-2] takes into account a two-divisional analysis of costs:
direct (internal) and external costs of transport. Internal
costs refer to the direct monetary costs (planning, construction,
management, maintenance, disposal) for the person or or-
ganization carrying out the transportation activity. For va-
rious delivery methods, including cars and drones, all internal
costs are associated with last-mile delivery, such as salary,
depreciation, fuel, maintenance and repair, and other ope-
rating costs.

It should also be taken into account that the unsustai-
nable development of the transport sector causes significant
costs to society in terms of indirect consequences: traffic jams,
obstacles to mobility, accidents, cost of services, etc., social
impacts on people, health, and environmental impacts, such
as emissions of greenhouse gases, air pollution, noise, ha-
bitat loss, etc. Thus, any transport scenario must also be eva-
luated in terms of such costs (indirect, external costs, or
externalities). External costs or externalities refer to the
concept of uncompensated environmental, mostly in
modern practice, or social consequences, i.e., as a rule, a
negative impact on a third party from the production or
consumption of goods.

Due to the internalization of these costs, external factors
become part of the decision-making process of transport
users. This can be achieved through regulative command and
control measures or by providing appropriate incentives to
transport users through market instruments such as taxes,
charges, emissions trading, etc. The European Commission
published the first Handbook on External Costs of Trans-
port, that is used focusing on "marginal external costs of trans-
port as a basis for determining internalization policies, as
well as on total and average external transport costs, through
the EU, Switzerland, and Norway" [3].

The methodology proposed by Comi & Savchenko [4]
will be used in this research and indicates direct, internal,
and external costs, which include an emphasis on internal /
external direct effects considered in traditional cost-benefit
analysis. In addition, the analysis is performed at the strategic
level, leaving the tactical and operational aspects for evaluating
such delivery strategies for other specific studies. The fol-
lowing calculations will consider salary costs, amortization
costs, fuel costs, maintenance and repair costs, and other
operational costs as components of internal costs. The total
direct internal costs for daily deliveries of all parcels, du-
ring all working shifts and through delivery mode, can be
calculated as a sum of all components.

Salary costs are assumed to be calculated by dividing the
monthly salary for each working shift by the average num-
ber of working days in a month. Amortization costs are de-
fined as the fraction of the cost of the vehicle divided by its

useful life tai (in years) and the number of months in the
year. The resulting annual depreciation is multiplied by the
number of transport units NNi and the number of changes.
The fuel consumption depends on the travelling speed and
the route length. The cost of fuel (Cj), is equal to route length
is multiplied by the average fuel consumption cfi and the
number of transport units. Maintenance and repair costs are
determined based on average annual costs for maintenance
of each UDM of type i during 12 months, as multiplied by
the number of shifts and the number of transport units. Other
costs due to operations, as well as to the management of
delivery vehicles (e.g., tyres, wipers, etc.), can be assumed,
at first instance, equal to 50 % of maintenance and repair
costs and other costs per day.

The direct external costs for each considered transport
mode were estimated starting from the available national
statistics and literature [3], based on the specific mode of
transportation, fuel type, emission class, and urban/rural
location. The following external cost elements are taken into
account in the calculations [4]:

— Air pollution: the expenses related to air pollution
brought on by the method of transportation. Drone air pol-
lution costs are taken for electric motorcycles;

— Climate change: the expenses incurred due to green-
house gas emissions that cause climate change. UAV costs
are considered zero, as this mode is sustainable (uses electri-
city as a fuel, more eco-friendly concept, etc.);

— Noise: the expenses of noise pollution produced by
the method of transportation. Drone costs are assumed to
be 10% of the respective car values;

— Congestion: the expenses related to traffic congestion
brought on by the method of transportation. UAV's conges-
tion expenses are regarded as zero because this method
doesn’t directly utilize roads.

An example that allows indicating the pros and cons of
using UAVs compared to direct competitors is a car such as
Renault Dokker, Citroén Berlingo — detailing the various com-
ponents of internal and external costs and avoiding com-
pensatory effects arising from considering different types
and sizes of market operators. The intended UAV may be
the M-6-3T «Zhayvir», designed by the National Aviation
University. Vehicle is intended for transporting loads weighing
up to 4 kg in automatic mode over a distance up to 800 km,
with a minimum steady flight speed in take-off and landing
of 50-55 km/h and cruising speed of 80 km/h [5].

Assumed standard delivery parameters for the consi-
dered vehicles are presented in Table 1, referring to a 7-hour
working day (e.g., from 10:00 to 17:00 or other specifica-
tions), 240 working days per year, and an average number
of parcels to deliver per day is 100 items. Specific indica-
tors like average parcel characteristics (weight and volume)
are provided to identify vehicle weight and volume capa-
city constraints (#;) are calculated by formula:

n = min{INT(&j,INT(EH.
q Vv

Prior to calculations, it is necessary to obtain the number
of delivery vehicles needed to serve the daily delivery de-
mand (NN;), which is the target function of the model that
requires minimization, as well as the need to identify the
maximum number of routes per shift (M), route travel time
(Ty), and a number of parcels to deliver in a route (V). This
value is calculated using an optimization algorithm to mini-
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mize the number of vehicles required for delivery. The va-
riable is the number of customers in a route (V). This value
is calculated using an optimization algorithm to minimize the
number of vehicles required for delivery.

The results of preliminary calculations are provided in
Table 2. Internal cost parameters were obtained through the
use of formulas 1-5, and the results are summarized in Table 3.

The European Commission's vision is to consider the
following types of transport externalities: congestion costs,
traffic accident costs, traffic noise costs, air pollution costs,
and climate change costs, which will be reflected in the
current study. The values of specific cost types will be used
in the calculations in the current subsection, taking into ac-
count values from the Handbook [23]. It is shown that utili-
zing a car to deliver one parcel results in much higher total
external expenses than a UAV. However, employing a UAV
to deliver the parcels results in substantially cheaper external
costs of just 2,14 euros for 1 UAV annually. It becomes clear
from comparing the two delivery methods that a car incurs
far greater external expenses than a UAV, because road ve-

hicles have far greater external costs for congestion and
accidents on the road. Also vehicles' external costs related
to climate change and air pollution are higher. As a result,
this data emphasizes the advantages of employing UAVs
for delivery over autos in terms of lowering external transport
costs. Table 4 details the internal and external costs asso-
ciated with the delivery of one parcel by car or UAV.

The overall internal expenses for one car are 62,53 euros,
while the total internal costs for one parcel delivered by a
car are 3,13 euros. Five cars are typically utilized, resulting
in an internal cost of 15006,6 euros for each vehicle annually.
If we add the external costs, each parcel will cost 3,3 euros.
The general internal expenses for one drone are 45,81 euros,
while the total internal costs for one parcel delivered by a
UAYV are 3,21 euros. Seven UAVs have to be used, resul-
ting in an internal cost of 10993,5 euros per vehicle for the
entire year. Considering the small external costs for UAVs in
last-mile logistics, the total delivery costs for one parcel
will be 3,21 euros, which is less than that by car.

Table 1 — Standard delivery parameters for the considered vehicles

Cost parameter Car UAV
Average parcel weight, ¢, kg L5
Average parcel volume, v, m’ 0,001
Weight capacity, g;, kg 200 2
Volume capacity, v;, m> 0,6 0,027
Average distance between customers on a typical delivery route, /.., km 1 0
Average length of the first and last trip of the delivery route, /,, km 5 5
Average speed during route plan execution, V;;, km/h 15 30
Average time for delivering item to customer, ¢;., h 0,17 0,03
Average preparatory-final time for a delivery route, #,¢p, h 0,5 0,1
Price of a UDM, P;, EUR 30000 3000
UDM time of use, #,;, years 5
Cost of fuel/electricity for 1 UDM, ¢;, EUR/km 0,1 0,05
Salary of 1 operator/driver, S;, EUR/month 600 800
Cost of maintenance and repair of 1 of a UDM, R;, EUR/month 200 100
Table 2 — Preliminary parameters of the delivery route during the shift
Parameter Formula or designation Car UAV
Number of parcels to deliver in a route N; 24 1
The average route distance, km/day L;=2lp; + (Nj-1) 1oy 33 10
Time on a route, h Ty = topepi T Li/ Vij + Nyt 1 6,78 0,46
Maximum number of routes per shift M=t/T; 1,03 ~1 15,11 ~15
Number of UDM needed NN;=[N/(M-N;)]— min 4,17~5 6,67 ~7

36



ISSN 2786-5517 (Online), ISSN 2409-1944 (Print). Exonomixa. @inancu. Ilpaso. 2025. Ne 12

Table 3 — Direct internal costs of proposed delivery route, EUR

Components of internal costs > - " "
2 2 2 = 2
o ] 2 e =2 = S
kS = ® S S = S S22 S
: S|z | ¢ 2| T O|Eg| E3| 2%z | s
g 3 S| 5| 5] & 5 | 5% 5: | E3s | 5%
= NQ IS ~ 2 N = s = g s g @ s g
| S 2| & 5| 8| 5 | | 32| cEE 5"
= < © = 3 s g s s E g
] Z. = =
Car 150,00 125,00 16,50 | 4,17 14,89 | 312,64 5 62,53 15006,60 3,13
UAV 280,00 17,50 3,50 2,92 15,27 | 320,64 7 45,81 10993,50 3,21
Table 4 — Total costs of proposed delivery route, EUR
. Total . Total Total Total Total int. Total Total
Delivery . UDM internal annual annual external
internal . costs per costs for
mode costs used costs for 1 internal external arcel costs for a parcel
UDM costs costs P parcel P
Car 312,64 5 62,53 15006,60 4153,18 3,13 0.1730 3,30
UAV 320,64 7 45,81 10993,50 2,14 3,21 0.00008 3,21

The algorithm may aid calculations, accounting for various
aspects that influence the economy, society, and environment.
Additionally, these calculations imply that introducing a drone
into operations may be an affordable delivery method, es-
pecially when considering internal and external costs.

CONCLUSIONS

Improving delivery processes and increasing transport-
tation sustainability requires understanding the cost structure
of last-mile logistics. At the same time, the proper rules and
incentives can be developed to encourage the use of environ-
mentally friendly transport. Understanding the cost structure
of this activity is essential if one is to comprehend the eco-
nomic, social, and environmental effects of various transpor-
tation scenarios, including traffic jams, accidents, service
costs, health effects, and environmental effects like green-
house gas emissions, air pollution, noise, and habitat loss.
Consequently, it is necessary to include these expenses while
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last-mile logistics.
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OIIHIOBAHHSI EKOHOMIYHOI TA EKOJIOFI‘II-‘I‘Oi E®EKTUBHOCTI BE3IIVIOTHUX JIITAJIBHUX
AITAPATIB ¥ 3EJIEHIM MICBKIU JIOTICTHUIX

Busnaueno sacanvni napamempu 015 00cmasKu MpaHCNOPMHUMU 3ACOOAMU 3 YPAXYBAHHAM BNPOBAOICEHHS NPUHYUNIE 3eleHOT
JI02iCmuKU: aemomodinem i Oe3ninomuum JMATbHUM Anapamom, Napamempu Mapuipymy OOCMAKY, NPAMI 6HYMPIUHI 308HIUUHI
8UMpPamu 3anponoHO8aro20 mapuipyniy 0ocmagku. OCHOBHUMU NPUYUHAMY 6NPOBAOIICEHHS CUCEM De3NINOMHUX TIMATbHUX anapamie
BU3HAUEHO NOmMpeOy Y CKOPOUEHHI 4acy OO0CMABKU, 3MEHUWIeHHI 6Uumpam HA nepese3enHs, NOOONAHHI 00MediceHb MPAHCHOPMHOL
iHpacmpykmypu y nepeeaHmadiceHux MiCbKux 30Hax ma MiHiMizayii HeeamusHo2o 6Nauey mpaHcnopmy Ha 008Kinis. Bemanoeneno,
Wo OpoHU 30amHi YHUKAmMu 3amopie, 3abesneuysamu npami ma WeUOKi Mapuipymu 00 CHOMCUSAYIB, d MAKONC epeKmusHo
o0cny208ysamu 6i00aneHi uu 8aicKoOOCMynHi pationu. Pezynbmamu pospaxyHKy noKaszylomb nepesacu 3aCHOCYBAHHS OPOHIE OJis
00CmMasKU NOPIBHAHO 3 ABMOMOOIIAMU Ul Me, WO BNPOBAONCEHHS OPOHA 8 EKCIIIYamayilo mModxce 6ymu O0CMynHUM MemoooM O0CMAsKY,
0CO0NUBO 3 YPAXYBAHHAM SHYMPIUWHIX i 306HIWHIX umpam. Y X00i MOOeN08aHHA NOKA3AHO ICIOMHE 3HUNCEHHS. 308HIUHIX 8UMPA Y
3aCmMOCY8aHHI OE3NLIOMHO20 NIMAIbHO20 anapama, Wo 3YMOGIEHO GIOCYMHICMIO UKUOIE 810 O0BUSYHIE 6HYMPIUHLO020 320PAHH,
MIHIMATLHUM UWYMOBUM BNIUBOM A BUKTIOUEHHAM YYACi 8 O0OPOACHLOMY PYCI. Aeopumm po3paxyHKy € iHCIpyMeHmoM NAAHYBAHHS
ma B00CKOHANCHHA Npoyeci¢ O00CMAGKU «OCMAHHbOI MUniy, 30Kpema Onsl GUPIWEHHS MPYOHOWIE 3 Onmumizayiclo eumpam,
3MEHUWEHHAM GNIUBY HA HABKOIUWMHE Cepe0osue ma 2apanmy8antsaM CManoco PO3GUMKY ma SAKOCMI NOCye, 6PAX08Y€ PI3HOMAHIMHI
acnekmu, Wo 6nIUBAIOMb HA EKOHOMIKY, CYCHITbCME0 ma HABKOMUWHE cepedosuwe. Pesynomamu pobomu 3anponoHo8aHo
8PAxX08y8amu Y NIAHY8AHHI NOJIMUKY MA CMUMYIIE 0I5k NIOMPUMKU HOBUX GUKTUKIE Y MICLKIU 00Cmasyi, 30KpemMa aleopumm Modice
Oymu 3acmoco6ano Ha emanax NiAaHy8aHHs ONMUMI3aYii MPaAHCNOPMHUX NPOYECi6, 3MEHUIEHHS He2amu6HO20 6NAUBY HA O0BKINIA md
NIOBUUeHH ST CIIUKOCTI JI02ICMUYHUX CUCTEM.

Knrouogi cnoea: 6esninomuuii aimanvuuil anapam, OpoH, MiCbKa J02ICIMUKA, 00CMABKA «OCMAHNHbOI MUNi», 00CMABKA NOCUNOK,
npami (6HympiwiHi) mpaHcnopmHi umpamu, 306HIuHI MPAHCHOPMHI euMpamu

38




<<
  /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 1.3
  /CompressObjects /Off
  /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 false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Arial-Black
    /Arial-BoldItalicMT
    /ArialMT
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BernardMT-Condensed
    /BodoniMTPosterCompressed
    /BrushScriptMT
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /FootlightMTLight
    /Georgia
    /MaturaMTScriptCapitals
    /MT-Extra
    /MTExtraTiger
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tiger
    /TigerExpert
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Verdana
    /Verdana-Bold
    /Verdana-Italic
    /VladimirScript
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /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 [
    /PDFX1a:2001
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <>
    /CHT <>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 and later.)
    /RUS <>
  >>
  /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 /HighResolution
      >>
      /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


