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ABSTRAC The article examines the importance of transport for the Federal Democratic Republic of Ethiopia,and also

characterizes the existing state of the main types of land transport: road and rail. The article defines the
territorial location of the industrial parks of Ethiopia, on the basis of which possible directions of multimodal transport corridors,
existing, under construction and promising railway and road transport facilities are assigned. The external and internal factors
influencing the formation of variants of the multimodal transport network scheme based on the methodology of designing the
integrated development of a multimodal transport network are determined. This will be used to develop the scheme of the
multimodal transport network of Ethiopia. The scheme will become the basis for the formation of a variety of possible strategies
for gradually changing the appearance and capacity of multimodal transport network facilities and calculating options for the
required freight and passenger flows along multimodal transport corridors.
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MpobneMbl M NnepcneKTUBbI MyALTUMOAANIbHOW TPAHCNOPTHOW CUCTEMDI
B Adunonun

A6pynkepum Moxammep, AMaH
Jduonckas xeneHoopoxHas kopnopauus; r. Ananc-Abeba, ®enepatneHas [lemokpatnyeckas Pecnybnmka dduonug; akhpm2017 @gmail.com

AH HOTA M PaccmatpuBaeTcs 3HaueHue TpaHcnopta ans @enepatneHoit LemMokpatuyeckoit Pecnybnuku 3cbuonus,
XapaKTepU3yeTcs CYLLeCTBYIOLLEE COCTOSIHME OCHOBHbIX BUAOB HAa3eMHOMO TPAHCMOPTa: aBTOMOOMILHOTO U

XenesHoLopoxHoro. OnpeneneHo TeppuTopuanbHOE PacroNoXeHWe MHAYCTPUAbHbBIX NapkoB dUOoNKUK, Ha OCHOBAHUKM KOTOPOro
Ha3HayalTCs BO3MOXHbIE HAaNpPaBeHUs MyNbTUMOLA/bHbIX TPAHCMOPTHbIX KOPUAOPOB, UMEIOLLMECS, CTPOSLLMECS U NepCrneKTUB-
Hble 06BLEKTbI XKeNe3HOLOPOXHOrO U aBTOMOBWABHOIO TpaHcnopTa. [puBefeHbl BHELWHWE U BHYTPEHHME haKTopbl, BAUSIOWME Ha
bopMHUpoBaHMe BapUAHTOB CXEMbI MYNbTUMOAANbHOW TPAHCMOPTHOM CETU Ha OCHOBE METOL0M0MMU NPOEKTUPOBAHMS KOMMJIEK-
CHOrO pa3BUTUS TPAHCMOPTHOM ceTw. [laHHble uccnenoBaHWUs MOryT BbITb UCMONb30BaHbl NS pa3paboTku CXeMbl MyNbTUMOAASb-
HOWV TpaHCMOpTHOM ceTu dduonmu. Cxema ctaHeT 6a3oi AN GOPMUPOBAHMUS MHOXECTBA BO3MOXHbIX CTPATErnii MOCTENEHHOIO
M3MEHEHWUS BHELLHEro BMAA M NPOMYCKHOM CMOCOOHOCTU 06BEKTOB MYNbTUMOAANBbHOM TPAHCMOPTHOM CETU M pacyeTa BapuaHTOB
TpebyeMbIX rpy30BbIX U MACCAXKMPCKMUX NMOTOKOB MO MYNBTUMOAANbHBIM TPAHCMOPTHLIM Kopuaopam Jduonuu.

K}'l |_OL| EBblE CﬂOB , ®enepaTtnBHas [emokpaTuyeckas Pecnybnvka dduonus; TpaHCNOPTHAsA CETb; MyNbTUMO-

+ AanbHble TPAHCMOPTHbIE KOPUAOPbI; CXEMA MYNbTUMOAANbHOM TPAHCMOPTHOM ceTu dduronum
[na untuposauma: AMaH A.M. MNpo6neMbl M NepcneKkTUBbl MyNbTUMOLANbHOM TPAHCNOPTHOM cucTeMbl B Idumonun // TpaHcnopT
BPWKC.2023.T. 2. Boin. 2. C. 7. https://doi.org/10.46684/2023.2.7.

© AM.Aman, 2023

ECONOMICS OF INTERNATIONAL TRANSPORT AND LOGISTICS: INTELLIGENT AND DIGITAL SOLUTIONS AND PRACTICES 1



RiiCE TRANSPORT

VOL. 2 ISSUE 2 2023

INTRODUCTION

Transportation is a system comprising infrastruc-
ture, administration, motorized and non-motorized
vehicles, trains, ships, aircraft and users. Analysis of
the transportation system can take its engineering, eco-
nomics or societal issues.

In Ethiopia, transportation is one of the most essen-
tial sectors with its extended impact in the habitants’
day to day life as well as trade activities and tourism.
More than 100 million people resides in Ethiopia, and
they have the need for mobility in their day-to-day life
such as commuting to and from work, school and other
social interactions.

The country is among the fast-growing developing
countries in Africa having defined targets to achieve in
the coming 10 years. To date, 13 Industrial parks have
been constructed and are operational in different re-
gions of the country [1, 2]. These industrial parks give
priority for the production of textile and apparel, lea-
ther &leather products, pharmaceuticals, Agro-proces-
sing, tourism, ICT and Mining & Energy. These indus-
trial parks are substantial source of foreign currency
for the government; furthermore, their contribution in
job creation for the youth both in their construction
stage and operation stage is significant. Therefore, the
timely transportation of raw materials to these indus-
trial parks and timely delivery of final products plays
major role to the companies’ profits.

Similarly, Ethiopia’s economy is predominantly
dependent on agriculture. Competent mode of trans-
portation is mandatory for transporting these agricul-
tural products both locally and internationally, par-
ticularly for agricultural products that are intended
for exporting.

Being rich with historical assets that goes back
more than 3000 years, Ethiopia is a major tourism des-
tination. It is home to archaeological findings, histori-
cal monuments and natural resources to mention but a
few. Hence, having efficient public and private means
of transport will be a satisfaction to the tourists and
this will increase the number of tourists coming to visit
these destinations. In addition to the evident economic
advantages, this is a guaranteed way of promoting the
good picture of the country globally.

Ethiopia is a multi-cultured country with 11 regions
and 2 chartered cities having more than 80 nations and
nationalities. One of the main considerations for ha-
ving strong social and economic integration between
these regions is the existence of multi-modal transpor-
tation. Furthermore, Addis Ababa is not only the capi-
tal of Ethiopia, but also the capital of Africa. Different
offices of the African Union, including its headquarter,
is located in Addis Ababa.

The main land modes of transport in Ethiopia are
road and rail [3-5].
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Currently, toll roads on expressways are being
adopted and construction of BRT (Bus Rapid Transit) is
planned in the capital city, Addis Ababa.

MATERIALS AND METHODS

Ethiopia’s road network has been improving each
year. As of the end of fiscalyear 2017/18, Ethiopia
had 120.171 kilometres (74.670 miles) of all-weather
roads — about 32 % of the required road network in
the country. In fiscal year 2017/18, the Government of
Ethiopia (GOE) invested 33.9 billion Birr ($1.24 billion)
in road construction. The Ethiopian Roads Authority
plans to build an additional 10,000 kilometres of road
at a cost of 41 billion Birr ($1.5 Billion) during the co-
ming year. In the past fifteen years, the Government of
Ethiopia has been vigorously engaged in new road con-
struction as well as expansion of the existing road net-
work through Ethiopia’s Road Sector Development Pro-
grams (RSDP) (Fig. 1).

During the Growth Transformation plan (GTP)
II period covering 2015/16 to 2019/20, the Govern-
ment of Ethiopia anticipates a further expansion of
the country’s road network to 220.000 kilometres
(136.701 miles). In the past, U.S. firms have bid on ten-
ders for road design, construction and supervision
services. However, most of them have not been price
competitive. Ethiopia will continue to need construc-
tion vehicles (bulldozers, cranes, trucks, and forklifts),
vehicle attachments, and mechanized and non-mecha-
nized equipment to level and pour construction mate-
rials. Most projects open for international competitive
bidding are funded either by the Government of Ethio-
pia (GOE) or major international financial institutions,
such as the World Bank’s International Development
Association (IDA) and the African Development Bank
(AFDB). In the coming years, international and domes-
tic private investors can engage in the Ethiopian road
construction projects (Table).

Ethiopia is aggressively working on building an ex-
tensive rail network. As a landlocked country, Ethiopia
primarily uses the port of Djibouti as a gateway for
the vast majority of its internationally traded goods
(90 to 95 %), with most of the goods essentially trans-
ported to and from the port by trucks. This situation
has made Ethiopia’s trade logistics very expensive and
uncompetitive. Ethiopia’s reopening of diplomatic re-
lations with Eritrea creates the potential for expand-
ed logistics operations via the Eritrean ports of Assab
and Massaewa. The government has plan to connect
Assab (Massaew) (by the railway line Metema - We-
reta — Weldia — Assab) to Sudan via Weldia (Which is
connected by the railway line from Awash — Kombol-
cha - Mekele railway line). In addition, the project vi-
sibility has been studied to Kenay by connecting with
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Fig. 1. Map showing Ethiopia road network

one of the most important railway line Mojo — Moyale
(about 900 km) (Fig. 2).

The Government of Ethiopia (GOE) established the
Ethiopian Railways Corporation (ERC) under the Minis-
try of Transport with a mandate to create a modern na-
tionwide railway network, replacing the Franco-Ethio-
pian railway that is no longer in service. ERC recently
completed a 656 kilometres railway network construc-
tion project that links the capital city Addis Ababa to
the port of Djibouti. This railway expansion project was
carried out by two Chinese companies, State-owned

China Railway Group and the China Civil Engineering
Construction Corporation. The new rail system started
commercial operation in mid-2018. The two Chinese
companies will operate and manage the $3.4 billion
railway line for the next six years as local employees
are trained to takeover in due course.

The other new completed railway line is Awash-
Kombolcha-Hara Gebeya Railway Project, which has a
length of 392 km, initiating from north east of the city
of Awash and arrive to Hara Gebeya (Weldia) through
the city of Kombolcha.

Table

Length of New Highways in Ethiopia by Type of Construction Financing

Unit: Kilometers

Road Network
Total Market Size 113.066 120.171 138.000 150.000
Total Local Production® 60.000 65.000 70.000 75.000
Total Exports
Total Imports™ 53.066 55.171 68.000 65.000
Imports from the U.S.*** 2.000 4,000

Source: National Bank of Ethiopia
“indicates length of road projects carried out by local contractors.
“* indicates length of road projects carried out by foreign companies.

*x%
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indicates estimated length of road projects that can be constructed by U.S. companies Source: National Bank of Ethiopia
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Fig. 2. Map showing Ethiopia railway network

The Awash-Kombolcha-Hara Gebaya (AKH) Rail-
way Project has a significant importance as it con-
nects the northern and eastern economic and traffic
corridor of Ethiopia. The railway that has been build-
ing will connect the railway lines from Mekele to Hara
Gebeya and then Addis to Djibouti, which is the main
transport corridor for both passenger and freight traf-
fic, and for transport of imported and exported goods
via Djibouti Port. Furthermore, the construction of this
railway will play an active and significant role in con-
necting the northern region of the country with the
central part.

The Awash-Kombolcha-Hara Gebaya Railway Pro-
ject which has a 1,7 Billion USD (is being funded by the
Turkish EX-IM bank and the Swiss Credit Consortium
in addition to direct government spending).

This infrastructure project will significantly im-
prove Ethiopia’s international trade by reducing
traders’ logistical costs and time of delivery. The new
electric railway cuts transport time from Djibouti to
Modjo (a dry port city 70 kilo meters away from Ad-
dis Ababa) from the current 84 hours to just 10 hours.
Cargo capacity on the rail network is 3500 to 4000 tons
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of freight per train, with ERC anticipating 6 to 7 mil-
lion tons of cargo per year in its first year of operation.
Cargo volume will increase to 10 million tons in the
mid-term.

It is internationally recognized that the Ethiopian
economy is among the fastest growing economy of the
globe. Transport sector is therefore one of the sub ser-
vice Contributor of this Economic growth.

RESULTS AND DISCUSSION

There are problems for the formation of the multi-
modal transport system. They include:

e lack of physical facilities (IT infrastructure espe-
cially in the private sector);

e poor coordination among the sectoral agencies;

e reliance on paper documents, fax, and emails in the
exchange of official information between govern-
ment agencies and the private sector;

e lack fully fledged cargo tracking along the logistics
supply chain;

e less capable of operators;
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e there are close to 7.000 trucks operating on the cor-
ridor to Djibouti. Ownership of the trucking fleet is
in the hands of operators of individual trucks, road
transport companies, and associations of individual
truck owners.

There are potential prospects for the development
of the logistics industry. They include: government
policy, Modjo logistics Hub (MLH) Project, the customs
management system, electronic single window and
other initiatives [6-8].

By the government of Ethiopia, it is well perceived
that, the logistics industry is a critical element for the
Ethiopian economy. Accordingly, the major strategic di-
rections of the government are mainly building the ca-
pacity of the dry ports and enhancing Multimodal Trans-
port system there by improving the logistics service.

The investments in infrastructure at Modjo Dry port
support the facility to achieve three key objectives (as it
is indicated in the WB document):

e to improve the efficiency of processing of current
traffic flows;

e toincrease the capacity of Modjo to process the pro-
jected increasing volumes of trade, including the
interconnectivity between rail and road transpor-
tation;

e to facilitate the transformation of Modjo to become
a logistics hub offering a wide range of logistics ser-
vices to exports as well as imports and to support
diversification into a wider range of higher value-
added exported products.

Ethiopian Revenue and Customs Authority is now
engaged its self to migrate from Assycuda++ system to
the new and the state of the art Customs Atomization
that can Manage:

e air Cargo E-freight including Advance Passengers
Information (API);
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e electronic submission of documents;
e e-payment and other paperless operations.

This Customs Atomization is emplacing based on
the Kyoto Convention General Annex Guide lines.

In order to interface all stakeholders in single
platform an ESW project is undertaking. According-
ly, a business process analysis and re-engineering to
streamline stakeholders’ processes and integrate into a
common electronic Single Window platform is already
Accomplished.

The other projects that enhance the logistics bottle-
necks in general and the multimodal includes, among
other things
e cargo tracking System;

e cargo scanning Machine at every entry point;

e OSBP with neighboring countries to avoid a dupli-
cation of efforts at borders and to harmonize and
simplifying the customs practices.

CONCLUSION

The article considers the importance of transport
for the Federal Democratic Republic of Ethiopia, and
also identifies factors influencing the formation of
variants of the multimodal transport network scheme
based on the methodology of designing the integrated
development of a multimodal transport network. This
will be used to develop the scheme of the multimodal
transport network of Ethiopia [9-11]. The scheme will
become the basis for the formation of a variety of pos-
sible strategies for gradually changing the appearance
and capacity of multimodal transport network facili-
ties and calculating options for the required freight
and passenger flows along the multimodal transport
corridors of Ethiopia.

REFERENCES

1. Eshete Z.S., Feleke S.T,, Tadesse A., Tekeste A., Beyene L.M.
Resource Allocation Across Industrial Sectors, Growth, Poverty,
and Income Inequality in Ethiopia: A Macro-Micro Approach. SSRN
Electronic Journal. 2019. DOI: 10.2139/ssrn.3454859

2. Ethiopia’s Industrial Parks: A Data Pack on recent perfor-
mance. Cepheus, 2020.

3. Mushir A., Hailemariam M. Geographical analysis of road
transportat of Ethiopia. Ethiopian Journal of Environmental Studies
and Management. 2015;8(1):846. DOI: 10.4314/ejesm.v8i1.12s

4. Barinov A. K. Transport infrastructure in Ethiopia. Outlines
of global transformations: politics, economics, law. 2018;11(5):105-
118. DOI: 10.23932/2542-0240-2018-11-5-105-118

5. Takele T, Tolcha T. D. Optimal transit corridors for Ethiopia.
Journal of Transport and Supply Chain Management. 2021;15(0).
DOI: 10.4102/jtscm.v15i0.567

6. Lesutis. G. How to understand a development corri-
dor? The case of Lamu Port-South Sudan-Ethiopia-Transport
corridor in Kenya. Area. 2019;52(3):600-608. DOI: 10.1111/
area.12601

7. Kalgora. B. Strategic container ports competitiveness analy-
sis in West Africa using data envelopment analysis (DEA) model.
Open Journal of Business and Management. 2019;7(2):680-692.
DOI: 10.4236/0jbm.2019.72046

ECONOMICS OF INTERNATIONAL TRANSPORT AND LOGISTICS: INTELLIGENT AND DIGITAL SOLUTIONS AND PRACTICES 5



RiiCE TRANSPORT

VOL. 2 ISSUE 2 2023

8. Kalgora B., Abdoulkarim H.T., Kossivi B. The effects of
intermodality on transport routes choice from West African
ports to landlocked countries. Open Journal of Social Sciences.
2019;07(05):1-25. DOI: 10.4236/jss.2019.75001

9. Nesterova N. Multimodal Transportation Network Desig-
ning Methodology: dis. ... doctor of technical sciences. Khabarovsk,
DVGUPS, 2017;387. (In Russ.).

Abdulkerim M.Aman

Multimodal transport system challenges & prospects in Ethiopia

10. Nesterova N.S., Anisimov V.A. Set-theoretical model of mul-
timodal transport network. Transport of the Urals. 2016;2(49):26-
29.DOI: 10.20291/1815-9400-2016-2-26-29 (In Russ.).

11. Nesterova N., Anisimov V., Goncharuk S., Anisimov A,
Shvartcfeld V. Set-theoretic Model of Strategies of Development for
Objects of Multimodal Transport Network. Procedia Engineering.
2016;165:1547-1555. DOI: 10.1016/j.proeng.2016.11.892

JINTEPATYPA

1. Eshete Z.S., Feleke S.T, Tadesse A., Tekeste A., Beyene L.M.
Resource Allocation Across Industrial Sectors, Growth, Poverty,
and Income Inequality in Ethiopia: A Macro-Micro Approach //
SSRN Electronic Journal. 2019. DOI: 10.2139/ssrn.3454859

2. Ethiopia’s Industrial Parks: A Data Pack on recent perfor-
mance. Cepheus, 2020.

3. Mushir A., Hailemariam M. Geographical analysis of road
transportat of Ethiopia. Ethiopian Journal of Environmental Studies
and Management // 2015. No. 8(1). P. 846. DOI: 10.4314/ejesm.
v8i1.12s

4. Barinov A.K. Transport infrastructure in Ethiopia // Con-
tours of global transformations: politics, economics, law. 2018.
No. 11 (5). C. 105-118.

5. Takele T, Tolcha T.D. Optimal transit corridors for Ethio-
pia // Journal of Transport and Supply Chain Management.
2021;15. DOI: 10.4102/jtscm.v15i0.567.

6. Lesutis G. How to understand a development corridor?
The case of Lamu Port—South Sudan-Ethiopia-Transport cor-
ridor in Kenya // Area. 2019. No. 52(3). Pp. 600-608. DOI:
10.1111/area.12601

Bionotes

7. Kalgora B. Strategic container ports competitiveness analy-
sis in West Africa using data envelopment analysis (DEA) mod-
el // Open Journal of Business and Management. 2019. No. 7(2).
Pp. 680—-692. DOI: 10.4236/0jbm.2019.72046

8. Kalgora B., Abdoulkarim H.T, Kossivi B. The effects of in-
termodality on transport routes choice from West African ports
to landlocked countries // Open Journal of Social Sciences. 2019.
No. 07(05). Pp. 1-25. DOI: 10.4236/jss.2019.75001

9. Hecteposa H.C. MeTof0N0rMsa NnpoeKTupoBaHus MyfbTu-
MOZasnbHOM TPAHCMOPTHOW CeTU: AUC. ... A-pa TEXH. HayK. Xaba-
posck, [ABI'YTC, 2017. 387 c.

10. HecrepoBa H.C., AHncumos B.A. TeOpeTUKO-MHOXECTBEH-
Has MofeNlb MyNbTUMOZasIbHOM TPaHCMOPTHOM ceTu // TpaHcnopT
Ypana. 2016. N2 2(49). C. 26—29. DOI: 10.20291/1815-9400-2016-
2-26-29.

11. Nesterova N., Anisimov V., Goncharuk S., Anisimov A.,
Shvartcfeld V. Set-theoretic Model of Strategies of Develop-
ment for Objects of Multimodal Transport Network // Procedia
Engineering. 2016. No. 165. Pp. 1547-1555. DOI: 10.1016/j.pro-
eng.2016.11.892

Abdulkerim M. Aman — project manager; Ethiopian Railways Corporation; Awash Kombolcha Haragebeya (AKH) Rail-
ways project., Meshwalekiya, Kirkos Sub City, Kebele 10, Addis Ababa, 27558/1000, Ethiopia; akhpm2017@gmail.com.

06 aBTOpe

Abpgynkepum MoxaMMe AMaH — MeHe/DKep IIpoeKTa; dPpuoIcKas )Keae3HOJ0po KHas1 Koprnopanmsa; Awash Kombolcha
Haragebeya (AKH) Railwaysproject., Meshwalekiya, KirkosSubCity, Kebele 10, Addis Ababa, 27558/1000, ®enepatuBHasa /leMo-

KpaTuyeckas Peciry6snka dduonust; akhpm2017@gmail.com.

The author declares no conflicts of interests.
ABTOp 3asBnseT 06 OTCYTCTBUM KOHDAMKTA MHTEPECOB.

The article was submitted 24.03.2023; approved after reviewing 20.04.2023; accepted for publication 28.05.2023.
CraTbst noctynuna B penakumnio 24.03.2023; onobpeHa nocne peueHsmnposaHusa 20.04.2023; npuHaTa K nybavkaumm 28.05.2023.

ECONOMICS OF INTERNATIONAL TRANSPORT AND LOGISTICS: INTELLIGENT AND DIGITAL SOLUTIONS AND PRACTICES




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /TimesET
    /TimesET-Bold
    /TimesET-BoldItalic
    /TimesET-Italic
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.03333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.08000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /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 (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents suitable for reliable viewing and printing of business documents. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [637.795 765.354]
>> setpagedevice


