DETERMINATION OF FREIGHT VILLAGE LOCATION
AND ITS TRANSPORTATION NETWORK IN A LANDLOCKED
COUNTRY: THE CASE OF OUAGADOUGOU

Bouama Arnaud Ouali
141157207

DOCTORAL THESIS
Department of International Trade and Logistics Management
Logistics and Supply Chain Management Programme

Advisor: Prof.Dr.Me hmet Tanyack

Istanbul
T.C. MaltepeUniversity
Institute of Social Sciences
September2019



J'RK VE ENSTIKT! ONAY

JURI VE ENSTITU ONAYI

BOUAMA ARNAUD OUALI'In "Determination Of Freight Village Lacation And fts
Transportation Network in a Landlocked Country: The Case Of Ouagadougou" bashikli tezi
10.09.2019 tarihinde asagidaki jiiri tarafindan degerlendirilerek "Maltepe Universitesi Lisansiistii
Egitim ve Ogretim Yonetmeligi" nin ilgili maddeleri uyarinca Uluslararasi Ticaret ve Lojistik
Yonetimi  Anabilim  Dali  Yikse™Ersans/Doktora tezi oy birligiyle/oy—gekduguyla,
basarili/basarisiz olarak kabul edilmistir.

QR R R0 R TR

Unvant. Adi ve Soyadt imza

: YIE
Uyve (Tez Danigmant) Prof. Dr. Mehmet TANYAS . / Al —
= 1{

E Prof. Dr. Umut Rifat TUZKAYA Yildiz Teknik /

| Uy Universitesi

| Uye Universitesi G M
‘ Uye Dr. Ogr. Uyesi Burak KUCUK / - / ;.

i Uye Dr.0gr.Uyesi Emre CAKMAK Piri Reis Universitesi é\/(/
’ ‘ Uve Dr. Ogr. Uyesi Fulya TASEL %) ( /: [ l A :
J - AEte VY Y > N\ | ¥4

Prof. Dr. Ahu TUNCEL ONKAL

@
| 1 Enstitii Miidiirii

?
|

T



ETKKLKE VE KURALUMBERYANIUY

Dokiiman No FR-178

Y% . L
M ETiK ILKE VE KURALLARA [ Yayn Tarihi 01.03.2018

Revizyon Tarihi
- UYUM BEYANI Revizyon No 00

maltepe iiniversitesi Sayfa iii/139

Revizyon Takip Tablosu
REVIZYON |4, pin ACIKLAMA
00 01.03.2018 Ilk yayrmn.

n No

ETIiK iLKE VE KURALLARA UYUM BEYANI

10/09 /2019

Bu tezin bana ait, 6zgiin bir galijma oldugunu; ¢alijmamin hazirhk, veri
toplama, analiz ve bilgilerin sunumu olmak iizere tiim agamalarindan bilimsel etik ilke
ve kurallara uygun davrandigimi; bu ¢aligma kapsaminda elde edilmeyen tiim veri ve
bilgiler igin kaynak gosterdigimi ve bu kaynaklara kaynakgada yer verdigimi;
calismanin Maltepe Universitesinde kullamlan “bilimsel intihal tespit programi” ile

tarandigimi ve 6ngoriilen standartlar kargiladigini beyan ederim.

Herhangi bir zamanda, ¢aligmamla ilgili yaptigim bu beyana aykirt bir durumun
saptanmasi durumunda, ortaya gikacak tiim ahlaki ve hukuki sonuglara razi oldugumu
bildiririm.

Bouama Arnaud Ouali

Hazirlayan. Kalite. Koordinatorii. Kurumsal. Yetkili.

Prof. Dr. Belma AKSIT

ilgili Birim Dr. Ogr. Uyesi Safak GUNDUZ

(Dokuman No: FR-178; Yaywn Tarihi: 01.03.2018; Revizyon Tarihi: ; Revizyon No:00)



PREFACE

This PhD is dedicated to my father who passed away when | was starting the
journey. However, it would not have been possibladbieve it without the suppoof

somepeople.

Firstly, mythanks go to my advisor Prof. Dr. Mehmet Tanyas in the Department
of International Trade and Logistics at Maltepe University for all the support and
encouragement, his patience, motivation, and immense knowl&thge.PhD was
achievel thanksto his guidance and constant feedback. Furthermorexténd my
gratitude to mycommittee members, Prof. Dr. Umut Tuzkaya in the Department of
Industrial Engineering at Yildiz Technical University, Asst. Prof. Burak Kucuk in the
Department of Intenational Trade and Logistics at Maltepe University, for their

insightful comments and encouragement.
Many thanks also to Asst. Prof. Halil Halefsan Sumen who convinced me during
our many discussions at Maltepaiversity that | should pursue my doctoral degree and

who made it possible for me to join Maltepe University as a PhD candidate.

| thank my fellow classmates and espeal | 'y Atiye T¢seamednbat ur

encouragingne at each step of our PhD journey

Finally, I do thankmy family and friends foalwaysbeing by myside.

Bouama Arnaud Ouali
September, 2019



ABSTRACT

DETERMINATION OF FREIGHT VILLAGE LOCATION AND ITS
TRANSPORTATION NETWORK IN A LANDLOCKED
COUNTRY: THE CASE OF OUAGADOUGOU

Bouama Arnaud Ouali
Ph.D. Thesis
Department of International Trade and Logistics Management
Logistics and Supply Chain Management Programme
Advisor: Prof.Dr . Mehmet Tanyack
Maltepe University Social Sciences Graduate School, 2019

Bur ki na F as stétescoupledwitth itsqgeograptical position in West
Africa, makes it a hub of regional corridoits landlockedness imposesmarkup on
the costs of iIimports and exports, but al s
are longer than average (abdy000 kilometers to a gateway ports). As a result, the
costs of transport are very sensitive to any inefficiency in customs admiaisti@bss
border waiting times anth the transit chainThe geographic locatiomf the country
however, positiondiim as a natural transit hub for West Africa. Burkina is a transit
point for the landlocked countries of Niger and Mali and has the potential to take
advantage of its geographicpbsition it also suppors trade development with its
neighboring countries (Tgm, Niger, Mali, Benin, Ghana, and Ivory Coast). When it
comes to trade, Burkina Faso has four alternative corridors for shipment. Its capital city
Ouagadougou strategicaligs at the intersection point of those corridors. As a result of
being a transit point for national and regional freight movement, Ouagadougou is facing
many city logistics problemike increasingrucks accidents, congestiam the traffig
air pollution am noisee t ¢ . €

Given these circumstances, the concept of freight village is introduced in the
African context with focus on landlocked country. This study aims to simultaneously
select a freight village location and its transportation network for the dity o
Ouagadougou. The research proposes an AHP model to evaluate both the potential
freight village locations and their transportation network. The aim of the proposed
framework is to alleviate city logistics problems in Ouagadougou and to leverage the
potental of Burkina Faso to benefit from its geographic position. The findings of this
research maybe an inspirational guide for policy makgmsctitioners, and
academicians. It will also contribute to enrich the existing literature on landlocked
countries ad more specifically on Burkina Faso.

Keywords: 1. City Logistics 2. Freight Village 3. Transportation Corridor; 4
Landlocked Country
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Bur ki na Fas odbnhuunu ndreanmazk t kaedyeeds éve Bat é Af
b°l gesel koridorl arén merkezi konumundadé
dej il ayreca g¢mr gk -éekek noktalaréena ol
(yakl akék 1.000 km | iimarnaac at z arkd léikyyet i € h &
getirmektedir. Dol ayéseéyl a, t akéma mal iy
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CHAPTER 1 INTRODUCTI ON

In the heart ofWest Africa, lies the landlockedcountry of Burkina Faso. lis
surrounded by sixcountries arenamely Ghana, Togo, and Benin to the South, Ivory
Coast to the West, Mali to the North and Niger to the East. Like most regions in West
Africa, Burkina Faso is experiencing a rapid urban growth. Its population is estimated at
about 20.32 million in 2019nal the averagegrowing rateis 3.1% annually The large
part of hat growthhappened irthe capital city of Ouagadougou. When it comes to
trade, Burkina Faso has four alternative transport corridors for shipment. Traders have
the choice between four maimns for goodsshipment These ports ar®cated in the

citiesof Cotonouin Benin Lomein Togg Temain Ghana and Abidjan in Ivory Coast.

Moreover, Burkina Faso is mainly an agricultural country with an embryonic
industrial sector. It imports a lot alapital goods and complementary food products.
Cotton and goldepresenBur ki na Faso0s Kk egyartaasxoBurking s ; ab
F a s wtél £xport revenuesome from gold The economic growth and revenue of the
country significantly relies on global pricesand production leveldor the two
commodities.Over the past few yearshegc o u n tegoryoiys hasvitnesseda high
levels of growthand the country has seen a boonmining activities(gold exploration,
production, and expont¢Cia, 2017) In fact, it is the leading cotton producer in Africa
In the mining sector, it takethe secondolace asmost attractive country in Africa.
Burkina Faso alonaccounts folover 2®6 of the mineral potential in West Africasit
main ores being goldilver, zing manganese, iron, bauxite. Tbeuntryis the fourth
largest produer of gold in Africa and its undergrouncbntainsother useful minerals
such as limestone, dolomite, phosphate, marble, talc, clay, silica, antifRodgs,
2017)

The country attractiveness for investment keeps freights movement increasing

every passing day. Howevdnelong distances t@eaand to thevorld marketsthelack

of proper transportation infrastructuyéise country is suffering from high transportation
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costs and city logistics issues and will likely suffer more from them if nothing is done to
change the status quo. In fact, according to the LPI (Logistics Performance Index) 2018,
Burkina Faso is among ¢hower performers when it comes to logistiBsirkina Faso

was ranked in the LP2018,91st out of 160 countries with ame of 2.68 (1=low to
5=high). Furthermore, according to the World Bank, projected growth of container
throughput in West Africa indates that activity at port terminals will likely be up
fourfold by 2025. Such growth in container trade is expected to strain existing
capacities and even though productivity is low by international standards, capacity
reserves that could be unlocked lyproved performances would be insufficient to
accommodate growth of this magnitud&/orld Bank, 2017)Consequently, Burkina

Faso as dwb for transportcorridorsin West Africa will need modernized logistics
infrastructires to efficiently cope with the rapidlygrowing freights movement and

urban growth.

Nevertheless, one of the most promisisgjutionsto the increasing freight
movement is the concept of freight villageéhe concept has gained a huge attention
recently due to its potential to alleviate city logistics problems and port congestion
issues.This study will try to investigate the concept of freight village with focus on
landlocked countries and specifically tre city of OuagadougouThe pursued aim is
to apply the concept of freight village to alleviate city logistics issues in Ouagadougou,
and to transform the city as the hub of the economy, the crossroads of exchanges
throughout the country in the field dkight and the support of international transit for
neighboring countries of Mali, Niger, Togo, Ghana, Benin, and Ivory Coast.

Problem Statement

Ouagadougou the capital of Burkina Faisoeconomially, culturally and
administratively the center of the country Like most African capital cities,
Ouagadougou is experiencing a rapid urban growth. Its population is growing on
average at 7% per year andagecasted tdoe more thard million by the horizon2025.

The <city is the main center of Bur ki na

countryos,itisdaomg éognore thant8QL6 of companies in the country. The
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main economic activities are industry (construction, processing and packaging of food
prodwcts etc...), agriculture, livestock, trade (from wholesalers to traditional small

businesses) banks, crafts, transport, hotels and tourism.

Furthermore, the cityies at the intersection point of theatiorb s tr anspor
corridors.Imported goods from theeighboring coastal countries of Ghana, Togo, and
Benin are cleared in Ouagadougou as well as some goods from Ivory Coast. In the
recent years, theity is experiencing arincreasing freight movement due tm
accelerated urban grow#nd the upswing@f mining activities However the city has a
single logistics platform for the clearance of international and national flow of imported
and exported freight by road, call ed Ouece

Ouagadougou).

Established in 1980, Ouaga#nt which has tree warehouses with a surface area
of 5,000 N , a 28,800 rhof land and a 10,000 tmaneuvering and parking area, was
one of the few logistics terminal in the subgion allowing the rationalization of inter
state road transit operationand a large possibility for the temporary storage of heavy
goods. OQuagainter t hat had the advantage
currently engulfed by continuedbanization. The current site and capacity of
Ouagainter is in a position thab donger meets the growing needs of demand. As a
result, the urban city of Ouagadougou is facing the following city logistics problems:

V the increase in traffic congestion@itiagainteentrances.
slowness and bureaucracy of foreign trade transactions
high logistics costs
increasing trucks accidents and traffic congestion in the city
the degradation caused by truck overloads on roads
the lack of a railway service in Ouagainter
air pollution in the city

noisy environment

< <K K K K< K< < <

safety issue for residents
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In the light of that, the city of Ouagadougou is in need of a sophisticated
logistics platform that will reduce traffic congestioepnhancefreight processing
efficiency,andbring downthe over whole logistickadtime on the four corridors. One
of the modernapproachedo alleviate the abovmentioned urban problems is the

freight village concept.

Freight villagesbuilt up in landlocked countries and linkeéd seaportsia an
efficient rail is economicallya powerfultool to minimize the challenges over seagio
access antb promoteeconomic growth and competitivenasslandlockedcountries.

As transportation network or corridors play a key role in opening up landlocked
countries,a framework is proposed ithis thesis for the simultaneous selection of a

freight village location and its transportation network for the city of Ouagadougou.

When it comes to freight village location, many studies dealt with that issue
using multicriteria methods. Examples of these studies can be found in the literature
such agZheng, Jing, & Zhuang, 20L1(Nguyen & Notteboom, 2016}Yavas, Volkan,
Sakar, & Denktas, 2017j0Ozceylan, Erbas, Tolon, Kabak, & Durg@915) (Shahryar
& Reza, 2008)(Shahryar & Reza, 2008YDimitrios & Seraphim, 2003)(Okan &
¥zy°r ¢k (L, 2obgl & Pun, 2015¢tc... However, those studies addressed the
freight village location problem with criteria specific to coastal countries mainly from
Europe and Asia. Indeed, no research of that kind was carried out on landlocked
countries. In othewords, the concept of freight village applied to landlocked countries
and on African areas is still an empty field in the literature. Moreagrfar as we
know, no study has addressed both the selection of a freight village location and its
transportatia network problem simultaneously in a landlocked country. Given the

identified gap, our study will come to enrich the literature.
Objective and Significance of the Study
In ageneralway, the objectivefor this research consssin developng a frameworkto

simultaneouly selecta freight village location and its transportation network for the

city of Ouagadougourhe following specific objectives are thus formulated:
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V highlight the potential ofreight villageto open up African landlocked couets
and to alleviate their city logistics problems

V promote Burkina Faso's foreign trade by improving Burkinabe and transit freight

processing
V simplified customs procedures and operations
V achieve economies of scale resulting from the consolidation af carg
V reduced trucks accidents and traffic congestion in the city of Ouagadougou

V transform the city of Ouagadougou as an intermodal hub, the crossroads of
exchanges throughout the country in the field of freight and the support of

international transit for MalNiger, Togo, Ghana, Benin, and Ivory Coast.

The thesis will differentiate itself with others, ase of the few thesis to examitiee

freight villagedb s ¢ oon landlpcked countries and especially on Buraao. It will

be one of the first resedr¢o address both the selection of a freight village location and

its transportation network problem simultaneously in a landlocked country.
Furthermore, it is expected that practitioners can use this study as a guide in other
landlocked countries. Howevethe main expectedutcomeis to establish the city of
Ouagadougou as an intermodal hub in West Afridreight village in the city is

expected tdoring more efficiency inhe integratio and connectivity of the cilys f r ei gh't

transportation system.

Study Limitations
This researchis in an attempt of elaborating a framework to select

simultaneously a suitable location for a freight village and its transportation network for
the city of Ouagadougou. One of the particutias of the city is that it lig at the
intersection ofthe natiors transport corridors. This fact significantly influenced the
design of the proposed framework. Moreover, the new planning scheme of the city of
Ouagadougou has been taking into account in the assessment processrafjtihe f
village potential site. Since each city and landlocked country has different features, the
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outcome of this study may not be generalized to other landlocked countries and the
proposed framework cannot stand as a standard path to be followed ightavileage
location projects in landlocked countries. The Framework is therefore subject to

potential modifications or opened to further studies aiming at enhancing the framework.

Conceptual Definitions

Landlocked Country: In the United Nation€onvention on the Law of the Sea
a landlocked country is defineb a state that has no smmst.practicaly, landlocked
countries are located in the interior of continents, hundreds, or even thousands of
kilometers from sea ports (UNCTAD, 2003) Landlocked countriedbesides,the
challengethey faced ovedistance,they also faced the challengef dependingon a
transit countryfor passageone through which trade from a landlocked country rgast
throughto access internatiah marketgFaye, Mcarthur, Sachs, & Snow, 200@ther
challenges are relatedto border delaysgartels in the trucking industrgumbersome
clearance processes, all of whiclse up transport costs (World Bank, 2019)
Landocked developing countries thesupporta hugecostfor not havingtheir own
seaport Their traderelieson other countrigs  p.®n topsof thatlandlocked countries
have to face some fees and road totiposed bymany transit countrieqSipangule,

2017)

Transport Corridor : The term corridor is used to identify transport routes,
describe processes for opening up hinterlands and to express a network of
interdependent urban intersectiomisplaying important movements, links, and
exchanges between them. The term is also used to describe roads at different
geographical scale¢Comtois, 2019) Transport corridorsgepresentthe pillars for
transportation networksonnectingmain centers (e.ggateways and hubs) and facing
the flows of both freight and passenger. Most often, they perform bo#rket and
marketserving functiongRodrigue, Slack, & Blank, 2019)

City Logistics: Freight movement isapital formetropolitancities yet it brings
much inconveniengy like air pollution, congestion, noise, and greenhouse gas
emissions(Dablanc, Giuliano, Holliday, & Obrien, 2014Y h e concept of

Logist i ¢ s 0 etacklihgmmamy ofthose urbarproblems. City logisticds the
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process for totally optimizing the logistics and transport activities by private companies
with support of advanced information systems in urban areas considering the traffic

environment, the traffic congestion, the traffic safety and the energygsawithin the

framework of a market econom§faniguchi & Thompson, 2015Benjelloun and

Gabriel (2009)highlight that city logistics aims tdecrease tha@uisancegelatedto

freight movement while supporting the steinable development of urban areas.

Generally,it proceedsy the coordination oflifferent stakeholders and consolidating

their loadsnto the same environmefriendly vehicles.

There are specific solutions for each city logistics problem; howevere som

solutions can be suitable for more than one problem. Among the solution are:

Vv

< <K K K K< K K <

Night deliveries

Vehicle weight restrictions anghte windows

Low emission zones

Congestion pricing

Developingrail system for urban freight transportation
Crossdockingcenters

Transshipment centers

Industrial clustering

Freight villages etcé

The concept of freight village is paot the promising solution that hgsined a

huge attention recently

|l ogistics activities take place by bringi

containst r adi ti onal i nfrastructure dedicated

Freight Village: Freight villages are considered specific locations wireany

side represeni@set ofadditionalservicegogether withthe fraght infrastructurdor the

purpose of facilitating and expeditifigight and logistics processsthe site(Higgins

& Ferguson, 2011)In the literature, there is a laak general agreement on the

terminology.As a result,avarietyof terms including dry ports, inland terminals, inland

ports, inland hubs, inland logistics centers, inland freight villages, ¢€ktofstra,
University, 2017)
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CHAPTER 2 LITERATURE REVIEW

In recent years, ademic researckith focuson freight villagesincreasedn
many countries. To better apprehend the issue of freight villages location, we carried
out a research using Proquest; EBSCO; Science Direct and SCOPUS academic
databases with thohea léy fweidhtiniSell éatge | oc
dry portslocation 0 These key Imiatiohsfthascdpenfwapers td thee
logistics centerarea,as the literature on location is extensive. In the same manner, in
order to grasp the literature review on transportation network selection, the key words
ATransportation net wor Kk selectiono; ATr a
selectionorbaatdi difraaspobdor perf ormance me
Moreover, only the papers published over the past decade and dealing with freight
village location problems were taken into account. Annex 1 shows the findings on
freight village location problems drthe annex 2 shows the findings on transportation

network selection problem.

The review of literature leads to the conclusion that over the past decade very
few researches were conducted on freight village location issues. Moreover, as it can be
seen onthe annex 1 all article addresses the freight village concept with a focus on
coastal countries mainly from Europe and Asia. Indeed, no article has addressed the
applicability of the concept on a landlocked African country. In other words, the
concept offreight village applied to landlocked countries and on African areas is still an
empty field. The literaturgeview also shows that over the past decade academic
researches on the issue of selecting a transportation network for a freight village is still
an empty field as no article in the annex 2 has addressed that issue. The present study
will fill up the abovementioned gaps in the literature and inspire further researches.

2.1 Reviewof City Logistics Literature

Urban economiekeepevolvingat a fae paceowards aigher level of material

intensivenessFreight movementin urbanizedareais a common urban transportation
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issuethataffectsmany large metropolitan areds ancient times, thosghallenges were

also prevalent. For instance, the Roman Emperor Julius C#ssargh an edict
prohibitedof goodsdeliveries indaytimein Rome.lt is likely that other citiegn ancient

time were facing the samerestrictions, underlininghe huge challenges supplyirng

urban areavith goods. What has changed today is the scale and scope of the problem
(Rodrigue & Dablanc, 2017lobally,therearemore people livingn urban areas than

in rural areasSince2007,the population inurbanarea turned larger thahe one in

rural area The urban population is expectedkeepgrowing, so that the world will
become onethird rural (34 per cent) and twhirds urban (66 per centhy 2050,
approximatelythe reversef the distributionof the global ruralurban population of the
mid-twentieth century(UNilibrary, 2017) The increasingn u mb e r odfi tii mesga
defined ascities with more thanl0 million people willkeep on as the motiorfrom

rural to urban areaoninues in a fasipace (Christopher, 2001)

In addition, the aging societwe faceis requiring more costs for medical,
nursng and rehabilitation service. Furthermoremmodities havéo be deliveredlaily
to elderly peoplgTaniguchi E. , 2012)Metropolitan areasvith their ovempopulations
and extensive commercial establishmerdgsnsumehuge quantities of goods and
services for commercial and domesparpose(Browne & Allen, 2011) Moreover,
many complicatedproblemsexist in the transportationf urbanfreight Carriers for
examplearerequiredto providegood levelsf serviceat a low cost andithin the Just
In-Time tranport sysemsframework The increasing levels of traffic demarnéd to a
constant growing levels otongestedurban roads. The environmental problems
resulting fromtraffic haveturned toa bigissue inseveral citiesLarge trucks produce a
substantial amount dir pollution in urban areas by emitting NOX SPM (Suspended
Particle Material) and other gases. Energy conservation is also an important issue not
only becausehe natural resources available dmnited but also for reducing GO
emissions t@reventglobal warming.Sometime, community undergo trauma resulting
fomtr uck crashes. The concept of ACity Logi
of these difficult and complicated city probleni§aniguchi & Thompson, 2001)
Terminologies likelast mile logistics,urban (freight) distribution, urban logistics, or

city distributionare also used to refer to City logisti¢Savelsbergh & Woensel, 2016)
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The concept of city logistics is defined #® process for totally optimizing the
logistics and transport activities by private companies with support of advanced
information systems in urban areas considering the traffic environment, the traffic
congestion, the traffic safety and the energy ggvinithin the framework of a market
economy(Taniguchi & Thompson, 2015Another definition points that city logistics
aims to decrease thenuisances related to freight movement while supporting the
sustainable devepment of urban area&enerally,it proceeds by the coordination of
different stakeholders and consolidatthgir loadsinto the same environmefriendly
vehicles(Benjelloun & Gabriel, 2009)

2.1.1. Challenges of City.ogistics

Addressing urban logistics requires a good understanding of the present
challenges facing urbanize citieSome of the most significantchallenges of city
logistics are: (1) Congestio(®) E-commerce (BLand use and.

1. Congestiortakesplace wha transport supplyloes nomeet transpordemand in

a specificpartof the transport systeriVithin suchcircumstances, each vehicle

obstructs themobility of others. Urban congestiaos essentiallyconcernswith

passengers and freiglstharingmore ofterthe same infrastructures:

V Passengers: in mampuntriesof the world, incomes increaseg to the
point that oneor more automobile per householdecamea common
thing. Access to an automobileads to a flexibility wheiit comesto the
choice d origin, destination, and travel time. The automobile is
privileged for most tripsat other modesexpense, notably for single
occupancy commuting.

V Freight: many industries shifted their reliance on trucking, increasing
road infrastructureisageby trucks.Sinceurban areasre theprincipal
destination for freight flows (either for consumption or for transfer to
other locations), trucking igelated to congestion in urban areas
(Rodrigue, Comtois, & Slack, 2006)
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In the business using intern&;commercebecane very popular. Therise of
internet shopping Business to Consumer (Bidactsdelivery systenin urban
area(Taniguchi, Thompson, & Yamada, 201@®) recent years, manytailers
started offeing their clients the optiorof a sameday delivery, sometimes even
1-hour and2-hour delivery options areffered The essencen offering these
options isprincipally to compete with brickendmortar retailerghat provide
product delery instantaneouslyin a context of urbarogistics,the frequency
of freight movements will go up as a resultoffiering rapid delivery options, as
it will make the coordination and consolidation of direetonsumer deliveries

even more challengin@avelsbergh & Woensel, 2016)

Land use: a commoissuein the planning ofcity involves theinappropiate
location of logistics facilities. Freight carriers havard timeto find appropriate
land for logistics terminals in urban arehge to zoningegulations andhe cost

of land. If theysettheir logistics terminals far from an expressway interchange
and if the area between thagistics terminals anthe interchangés developed

as a residential areaafety andenvironmental problemwill rise due to large
trucks travelling through the residential area. This typesafecan be solved by
the incorpration of freight transporon plans within land use planning

processesgTaniguchi, Thompson, & Yamada, 2003)

For instance, citiem the worldhavedifferentconcerns:
Paris is concered with limiting the environmental footprintresulting from

freightdeliverysothat o i mpr ovaualityeffée. dent s 6

Mexico City, by the mean of infrastructure provision and regulatisinsggles
to tackle the conflicting demandsf both modern (motorized) and tradital

forms of urbardistribution.
Chicago aimgo maintainits role of majorfreight distribution platform ancail

hub for North America with concentration of distribution and manufacturing

activities.
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- Los Angeles concerns are the limitation o@dngestionand environmental

problemssuch asir pollution andhoise.

- Istanbul is coping witlfast economic andrbanization growth, alorsgde with
unique geographical constraints, namely a scarcity of flat land and the division
of the city by the straiof BosporugRodrigue & Dablanc, 2017)

Nowadays, each city according to its concerns is lookergefficient and
sustainable instrumente ensure mobility of freight and passengers. Consequently, the
concept of city logisticskeep growing in popularity andespecially sinceprof. E.
Taniguchi from Kyoto University in Japan has establishiee Institute for City
Logistics (ICL) (Maja, 2017) The Institute for City Logistics (ICL) was estashed in
1999 in Kyoto, Japan with the objective lmding the center of excellence for research
and development in city logistics and urban freight transport. l&adsfundamaetal
research and applied investigatiassociated witlproblemsin society. ICL alscaims
to providea platform forexchangingknowledge, experience, and informati@tated to
urban logistics and urban freight transpdiCL, 2017. Japan and Western Europe
countries are the places wheresnh of thefirst applications of city logistics were
undertaken as theseuntries were more concerned wélack of land availability and

had an established tradition pertaining to urban planf®egrigue & Dablanc, 2017)

Although there isa growingexperimentation in tacklingrban freighissuesthe
relatedliterature is limited and fragmentedhe lack of datais the main challenge for
research. For example WS urban areas,athis almost norexistent fortruck and van
movements;as a result thescale of the urban freighissueis unknown (Dablanc,
Giuliano, Holliday, &Obrien, 2014) Recently, many researgmnoposed some solution
on urbanlogistics in the literaturgTaniguchi, Thompson, & Yamadaa, 20H&scribe
new solution methodologiesna modelingtechniques forareasrelatedto healthcare
emissions, and megaties. (Bhusiria, Qureshia, & Taniguchi, 2014pplied the Just
In-Time concepbn vehicle routing problem with soft time windows and simultaneous
pickups and deliveries (VRPSTWSPONavarro, Rocaiu, Furio, & Estrada, 2016)
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proposeda smart city solutiondor the cities of Barcelona andalencia ( J o « 0 &
Romano, 2017)proposeda structural equations modeling framewadkexplore the

urban freight delivery parking issués.S 8 n-D h a z , deRelbfied & set of statistical
models to study urban commercial establishments freight needde city of
Gothenburg (Sweden)Simoni & Claudel, 2017)propose a fast numerical schenas a
solutionto fixed andmoving bottleneck# the scope offoad modeled by the Lighthill
Whithanmi Richards (LWR) model.(Masson, et al., 2017}ackled a twotiered

transportabn problem using amathematical model.

2.1.2.Policies Regarding City Logistics

There are specific solutions for each city logistics problem however; some
solutions can be suitable for more than one problem. Some solutions can be successful
in a city andcan be inefficient in another. Consequently, each pol@edsto be
analyzed wi its advantagesand drawbacksand designfor the need of a&pecificcity.

Below are some of the policies applicable in city logistics:

Night deliveries, time windows, and vehicle weight restrictionsmost of the
local authorities plan and regulate urbaeight transport with city regulations on the
maximum allowed vehicle size, or weight, and delivery timedows. Big retailer
stores have to receive the product at night or early in morning because of the size of
deliveries. Local authorities need to réaga deliveries to take place at Aoaffic peak
hours to eliminate small trucks from traffic as well.

Cooperative freight transport systems cooperative freight transport systems
(CFTS) arepowerfulin solving urban freighproblems CFTSis defined asafi s y st e ms
wherebyseveralentities cooperativelget involved in the usage and operation of their
logistics activitiesas a whole or paiilly. dhe implication of thedefinition is that
CFTS couldbe a toolo reduce the number of freigihiclesin usage and bringhore
efficiency intheir utilization, and decrease their trati@he as well Therefore, these
systemshave a hug@otentialin meetingmany aims ofurban logistics (Taniguchi &
Thompson, 2015)

Low emission deliveries hybrid, evehicles and bikes will not consume fuel;

therefore they reduce NOCGQO, or particles and noise. Their low range makes them
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feasible to be used in city logistics. Low fuel cost, low maintenance, and repair cost are
other reasos that make them attractiteDoj u & Al hayrak, 2016)

Vehicle load factor controls:in the principleofv e hi c| e 6 sacdesgsa d f a ct
area,such as theity center is allowednly for fully (or at least to a certain extent)
loaded vehicles. The idea te reduce the numbeof freight vehiclesentering and
driving in downtown Local authorities use vehicle load factor controls to improve
urban areas living anaccessibilityconditions The main objectives toimprove vehicle
utilization by stimulaing consolidation outside the city center(Taniguchi &
Thompson, 2015)

Low emission zone air pollution is part of theproblens caused by freight
movement Low emission zonesire set by governments improve air quality by
forcing people to use green vehicles. Low emission zaresell definedareaswhere
polluting vehicles argrohibitedfrom entering or charged with a fee. Low emission
zones are also called environmerziahes Euro emission standards areed to measure
v e h i enissiandhere is aterinologyfienvi r onment al Imeanihg i end |
clean vehicle over 3.fonsin the category M2 and M3 with the emission standards
between Euro 5 and(&rdinch & Huang, 2014)

Organizing logistic centers and the integration of logistics systentogistic
centers are collective of warehouses, customs, loading addadihg areas, truck
parks andyasstations. They are locateditoof city but they have connections to main
high ways and rail ways. The | ogistics cen
and decrease theDajiuya&s Al osoye efthe dohiftiest 6 )
center are:

V Crossdocking centers:of the four major functions of warehousingeceiving,
storage, order picking, and shipping, the middle two are typically the most costly
(storage because of inventory holding costs, and order picking because it is labor
intensive) Crossdocking is a logistics technique that eliminates the storage and
order picking functions of a warehouse while still allowing it to serve its
receiving and shipping functions. The idea is to transfer shipments directly from
inbound to outbound traile without storage in between. Shipments typically
spend less than 24 hours in a crossdock, sometimes less than &Barthold
& Gue, 2004)
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V Consolidation Center. consolidation center are ustxcollectthe shipments of
alarge numbers of LTL (Less than truck load) from nearby regipaaits of
supply, where these are then consolidated and transported in TL (Truck Load) to
a manufacturing or useadility distantfrom the consolidation cent€wisner,

Tan, & Leong, 2012)

V Freight villages: they are considered specific locations where many logistics
activities take place by bringing various operators togeffitiggins &
Ferguson, 2011)

2.2 Review ofFreight Village Literature

The rise of mtermodal logistics centdyss closelylinked to the emergenceof
overseas container shipping 1in (Wégenerl at e
2017)Since then,tibecamethe pillar of global tradeand accountnearly for 13% of
seaborne trade in volume and 49% by vdNieleta, Woxenius, & Kenth, 2009Pue
to the increasingontainerizedransportseaports face todayscarcityof spacgVioleta
R. , 2009) The increase of port capacican be doneby expanding existing ones
physicallybut this will require a significantcost and effort. Otheyptions are the use of
new technology anequipment(Violeta, Woxenius, & Kenth, 2009However, the
issuesarising from thencreasean containerflows are betteoutline throughthe idea of
inland port.As theinland terminalrepresentsan extension opart of port activties
inland, the termdry port' has gained acceptance. Tieemis nota new one (Violeta,
Woxenius, & Kenth, 2009)A United Nations text of 1982 providezhe ofthe first
definition of the dry port concept: 6an
issue their own import bills of lading for import cargoes assuming full responsibility of
costs and conditions and from which shipping companies issue their own bétlirag |
f or e x p o(Rodrigue & Nottebeadn, 2012Neverthelesghe usage of thikerm
in definingan inland terminal i®penedo debateasmany inland terminals are in fact
0 w eduedto theirconnectionto inland waterws systems. Moreoveif a barge service
is providedthe inland location can effectively be a port, but fundamentally cannot be
consideredas a port if it involves a rail terminal or more simply truck depots. Thus,

there seems to be no consensus on theirtetogy resulting in avariety of terms
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including dry ports, inland terminals, inland ports, inland hubs, inland logistics centers,
inland freight villages, etc(Hofstra, University, 2017) This diversity shows the

dynamic of thelogistics sector but also the immaturity of the research field and the
semantic segmentation between different countries and regions. For instaace,
European Association Europlatforms usiée term Transpoiibgistics centers or

logistics center. Frelg village is used in the UKG¢t er ver kehr szentr ul
Germany, also translated as freight village. In France, the term Platform
Multimodales/Logistiques prevail while in Italy the term Interporti and in Spain the

term Ciudad Del Transporte are ug@dagener, 2017)

In the literaturemany definitions have been made usilifferentterminologyin
order to explain the concept of freight villages. Thetetmo | o gy eo§ghth vi |l |
generallyrepresentspecially organizedites wherdogistics activitiesare carried out
(Ballis, 2006) According to(Dimitrios & Seraphim, 2003) a freight village isseen
todayas an integratoof different transmrtation modes It is essentiallyan intermodal
terminal, which is the intermodal transport cliast p r i nc i p and alsotbemp o n e n
node wherggoods are transshippdéem one mode to the other. Furthermapdolf,
Guijar, & Girish, 2009) highlight that a dry portis an inland location where the
distribution of cargoes antbnsolidatiorare carried oytwith functions similar to those
of seaports, includinghformation exchang¢he handling of cargoes, the provision of
intermodal transport connectivity, and other services, such as customs inspections,
storage, the maintenance and repair of empty containers, and tax paySteatisyar &
Reza, 2008)efined a freight village as an arehereall activities related tdogistics
and distribution,cargo transportation, domestic and international transportation are
carried outby its different managersn addition,(Ballis, 2006)points out that a freight
village is a hub of a specific area wherdifferent stakeholders undertake all the
activities relatedto transport, logistics and goods distribution both for national and
international transit on a commercial basis. In addits@yices like insurancéank,
and postaland insomecases customs infrastructunemy be provided (Wiegmans,
Masurel, & Nijkamp, 1999highlighted that in an hinterland terminal, small continental
cargo shipments are brought to the hinterland terminal and caatealidhto bigger

freight flows. These bigger freight flows are further transported by larger transport
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means such as trains or barges. The corresponding bundling model is the trunk line with
a collection and distribution network. According to Europlatforrfsuropean
Association of Freight Villages) ; a freight village isvell-definedarea where all the
activities relating to transport, logistics and goods distribution both for national and

international transit are carried out by various operdgtusoplatforms, 2017)

The different definitions and terminologies show clearly that there are different
views and understanding tie concept of freight village iour study, we follow the
definition of Europlatforms (European Assation of Freight Villages) and the term
freight village, and dry port will be used interchangeably. Howeireespectiveof the
termused,an inland node hatree fundamental characteristics:

1 Anintermodal terminal, either rail or barge that has bdmnlt or expanded.

1 Connectivity with a port terminal via a bargerail, ortruck servicessometime
via a corridorwith high capacity

1 An array oflogistics activities that support and organize the freight transited,

often colocated with the intermodalrminal (Hofstra University , 2017)

The concept of freight villagedid gaina huge attention recently due to its
potential to alleviate city logistics problems. Academic research on freight villages has
grown exponentially in mangountries.(Yavas, Volkan, Sakar, & Denktas, 2017)
investigated the esiing situation of freight villages in terms of their operations,
potenti al mar kets and provided an evaluat
region./Turkey.(Nguyen & Notteboom, 2016jocused ondevelopingcountriesby
developing aconceptual frameworkcluding multiple criteria inevaluatng a dry port
location from multiple stakeholder perspective with an application on Vietnam.
(Ozceylan, Erbas, Tolon, Kabak, & Durgut, 20Ev¥galuatedfreight villagespotential
locations in Turkey using geographic information system (Gi8ased MCDM model.
Moreover,( Ok an & ¥ z yahalyzed themRabtdf B2)freight villagesplanned
to be built by the Turkish State Railways (TCDD)Jeevan & Eorseong, 2015)
explora the Malaysian dry ports developmeoy interviewing stakeholders of dry port
(Li, Dong, & Sun, 2015proposed a new framework forydport development basean
a study undertaken o@hinesedry port development.
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Neverthelessgven thoughhefocuson freight villagesis increasingwe have to
bear in mind thatwo freight villagesare notthe same. Each freight village facing
different setting that may bgeographicallocal/regional economjr regulatory The
relative uniqueness of each dry port setting has to be taking into accounpréutices

cansuccessfullyoe gplied(Hofstra, University, 2017)

2.2.1. Typology of Freight Villages

When it comes to freight villagesd typ:¢
literature. However, the most encountered typologies are locational, functional and
directional development base/ioleta, Woxenius, & Kenth, 200Q)sed aocational
development baset classified dry portsThey can beclassifiedas distant, midrange
and close dry port§.he distant dry port is th@ost conventional dhem and in ternof
history, it hasthe longestone The main reasoto implementit is becausehat the
distance and the size of the flow make rail viable from a strict cost perspective. The

figure belowgives a descriptionf a distant dry port.

T ee ()

-
Diry port Shippers. Seaport Road Rai City

Figure 2.1.A Seaport with a Distant Dry pofVioleta, Woxenius, & Kenth,
2009)

A midrange dry poriplays the role of consolidation point and liegthin a

distance from the port generally covered by road transport as showari lhigiow.
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Dryport  Conventional intermodal terminal - Shippers Seaport Road Rail City

Figure 2.2. A Seaport with llidrangeDry port (Violeta, Woxenius, & Kenth,
2009)

In addition, most portarefacinga lack ofcapacity andgpacessues Oneof the
solutionsis the introduction of aclose dry port at the rim of the seaport city. The close
dry portallows the consolidation outside the city awmdaroad transport to and from
shippersthen offeringa rail shuttle service to the port relieving the city streets and the
port gates as shawbelow.

. N -
7 O o0® () -— )

Dryport ConvenSonal intermodal terminal  Shippers Seaport Road Rail City

Figure 2.3. A Seaport with a Close Dry P@vtioleta, Woxenius, & Kenth,
2009)

Though similar to the typology ofVioleta, Woxenius, & Kenth, 2009)
(Rodrigue & Notteboom, 2012)eveloped aypology on a functional based. They
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classified dry ports as satellite terminals, load centers, tia@m$shipment facilities.
(Rodrigue & Notteboom, 2012)efined they typology as filowing:

Satellite terminals. they lie at the vicinity of gort facility, butprincipally at
the peripheraareaof the metropoligoften less than 100 km), since they maipitgvide
a service function to the seaport facilities. They accommodatessie traffic and
carry out functionghat becametoo expensive at the port such as warehousing and
empty container.

Load centers:they are major intermodal facilitiegroviding access tspecific
regional markets that include production and consumption functions. It commonly
refers to anetropolitan area whedfferent type ofterminalsconcomitantlyservesthe
functions of intermodalwarehousingdistribution,and logistics.

Transshipment faclities: they connectlarge systems of freightnovement
either through the same mode (e.g.-taitail) or through intermodalism (raib-truck,
or even ra#to-barge). In the latter case, the inland termioalctions as doad center.

The figure below @arly summarized thiypology of(Rodrigue & Notteboom, 2012)

Port _ \ /v )
A @ Corridor ©
}Jyage / \

Access regional
markets;
Intermodal,
warehousing,
and logistics

Close to a port
facility; Handle
traffic and
functions that
have become
too expensive at functions; Linked
the port, with logistics
Container parks and
transloading. > foreign trade

zones. l
[\ A

Figure 2.4. Functions of Inland Termir{&odrigue & Notteboom, 2012)

A - Satellite Terminal
B - Load Center
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(Wilmsmeier, Monios, & Lambert, 2011inlike classified dry ports based on the
directional development. Theglefined two types of development: Insidgut and
Outsideln. InsideOutis a situation where the inlarffda c i | i t y 6 snayt@nee | 0 p me
from an inland carriage company (e.g. railroad, barge, logistics service provider) or a
public entity whilean Outsiden arrangement magmanate fronport authorities, port

terminal operators or ocean carriers.

Inland Indland
p—_—
Sea Sea
(a) Inside-Cuut (b)) Outside-In

Figure 2.5. Two Directions of DevelopmegfWwilmsmeier, Monios, & Lambert,
2011)

2.2.2. Freight Village Features

In essence, freight villages are called freight village® to the variety of

featuresexistingon the ste. These features can be categorized in twotpartmake up
the oO6freightd and O6Vhel ageédéi ghotod ssiode the
infrastructure dedicated to freight and |
of additional services together with the freight infrastruetéior the purpose of
facilitating and expediting freight and logistics processes in the @iiggins &
Ferguson, 2011) According to ( Tany ak,, the 2n@o4t5inportant freight
infrastructureghat can be found in a freight village are:

1 Open and closed warehouses,

1 Cold storage warehouses,

1 Hazardous materials warehouses
1 Licensed warehouses,
1

Distribution and consolidation centers,
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1 Transshipment facilities.

Beyond freight infrastructure, théllage elementof a freight villagecontains
the necessargervicesto respondand meet its tenar@sequirementsPartsof the basic
logistics servicesommonlypresenin a freight village are:

1 Loading / unloading primary modes
Storage
Transferring tesecondary modes
Hazardous materials services
Crossdocking / merging in transit
Freight forwarding
Distribution / final delivery
Freight consolidation / deconsolidation
Security environments
Cold storage areas

Warehousing

=4 =2 =4 4 4 -4 -4 -4 A4 -4 -

24-hour accessibilityHiggins & Ferguson, 2011)
However, whatdistinguishesa freight village from traditional intermodal
terminals and other logistidsubs is the presenaensite of additionally services to
support freight and logistics activitieBhese include:

! Customs offices
Banks
Post Office

)l

)l

1 Insurance offices
1 Office space for rent
1

Land for further development
While this infrastructure idinked primarily to freight and logistics, other
services in the literatureendto fit into thelarger6 communi ty i ntegr at e

freight village. Thesenayinclude:

1 Residential development
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Restaurant
Hospital

School
Conference center
Supermarket
Daycare

Hotel

= =2 =4 4 -4 A4 -4 -

Other commercial development

In addition to theprecedentscustoms districts or FreErade Zones (FTZs) are
now integrated irmany logistics centers tocreasel nt er n at iefficieadyast r ad e @
well asthet e n acampstiive advantag&TZs help in eliminating or reducingosts
or obstacles in international trade by enabling a logistics center to act as an international

majorport terminal, at least from a customs perspedtiiggins & Ferguson, 2011)

2.2.3. Importance of Freight Village

Freight villages are important since they are significant centers for realizing
efficient logistics, transport, and distribution servicBso general objectivesnsureghe
effediveness of freightvillage operationsconsolidatingmaritime goods in shomnd
long distanceintermodaltransport flows andhe collectionand distribution of local,
regional and international transports. feachthese objectives, it iBnperativefor the
terminal toundertakethe following functions: hinterland warehousing; management of
container flows to different ports based on consolidation of individual container flows;
offering specik and extra services; reducitgangort costs; increasinthe firms of
ship owners anthe port influence to ensure the intensification of the transport chains
effectiveness(Yavas, Volkan, Sakar, & Denktas, 2017rom a city logistics
perspective(Smith, 2013)highlightedthat freight village operationdenefits reside in
generating economic activity, reducing congestion, improving dg@lity of air, and
easing thegrowing highway maintenance costventhough morehardto quantify,

public benefitsalso exist with the shiftef freight transporfrom highways to other
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modes. These include beneféissociatedo congestion, greenhouse gas emissions,
safety anchighway maintenace and infrastructure spendingis well understood that
shifting freight to other modes can reduce tpeblicly borne costs of freight
transportation According to (Adolf, Gujar, & Girish, 2009) in somesituations the
presencef a dry port even acts as a preregei for theexporationof certain products,
especiallyfor the logistics sector often disorganized and inefficiemtdeveloping
economies but alsovery fragmented, thudeadingto high logistics costs. In this
circumstance a dry port can playapital role, which may have different positive
impacts on expoation potentials, including: (i) the preservation (and even
i mprovement) of a productodés quality, thus
transport costs (through consolidation) and damage to cargoes. Mor@amynas &
Darius, 2004)point out that freight villages provide benefits stakeholders as sum up

below.

Table 21 Freight Villages Benefits for StakeholdéRamunas & Darius, 2004)

Stakeholders ExpectedBenefits

Shipping Companies New productdevelopmenand new marketgenetrationearnings &
employment)

Existing Shippers Decrease in transport costs, more alternatives for transport /,
greater reliability and safety
Potential Shippers Better market accessibility emergenceof new markets more

transport opportunitieslecreasetbgistics costs.

Railways Market and segmentpotential growthwhere competition with roa
transport can be succeeded

Enhancedeconomieslargerflexibility for drivers operations (within
Road Haulage Companies constraints of prevailing driving and resting regulations).

Forwarding Industry Largerrangeof opportunities in transportpwer costs (earnings 4
employment).

Intermodal Transport Operators| Enhance economics, larger transport alternatives, lower cog
(earnings & employment).

Authorities, Policy Makers (th¢ Extra business opportunities / alternatives, enabling limitatio
society at large) control of congestion irtraffic and dangers, emission bazardousg
materials and energy use. Increased competitiesilltingin cost
effectiveness(and accelerated introduction of market principles).
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2.2.3.1. Importance of Freight Village on Trade and Equipment Balance

Trade and equipment balance concept has enormous implicatidagistics
efficiency. Equipment balance ia situationwherebythe same amount of cargo or

equipments going in oth direction of a trade lane (see figure2.6).

1.000 containers

| e Y s [ e B e B s B s [ s [ e B s |

1.000 containers

Figure 2.6 Equipment Balanc@.ong, 2003)

Balanced tradéringsmore efficiencyin the use of transportation assets. When
more cargas going in one direction than the reverse, either cargo is left behind (excess
demand), or the vatle is moving at less than capacity. doth case, thisnefficiency
result in losingmoney. Theconsequencef imbalanced movement can batlinedwith
intermodal containersln containerizedcargo, an imbalanced tradéemonstratesa
surplus of containeron one side, and a deficit on the other d\deetingthe demand
on the deficitside requires the empgontainers need to be moved from the surplus

side, known as empty repositioning. This can be very expefisivg, 2003)

1.000 containers

OB|a] | || | | | |3

900 containers
100 repositioned

Figure 2.7. Imbalanced Trade in Containerized Cérgag, 2003)
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Nevertheless, freight village as an inland port patgate imbalanced trade in
containerized carg@s most trade, flows are imbalanced, gateways and inland ports are
experiencingchallengeselated to theepositioning of empty containers as well as their
availability at inland locationsSinceone of the objectives of inland portstispromote
their regonal economies, a proactive strategy concernsfuhetional pairingof an
inland port with othepnesso that additional cargo flows, both inbound and outbound,
can be generated. Under such circumstances, a better reciprocity in traddsflows
expectedo be achieved. Functional pairing concerns:

V The identification ofmain trade partnerr the importers and exporters using
the inland port. This enabléise assesmentof the concerned supply chains and
their volumes.

V The evaluation of theommercial pantial of pairing with new inland ports and
in which way this can results in additional volumes.

V Joint marketing strategies paired inland ports seek to reinforce their respective
traffic by finding customers that could set new functional relations statbléesh
activities such as distribution centers at both locations.

V Pending sufficient volumesgontainer poolscan be established to support
specific trade relations as an inbound container becomes an outbound container
after cargo rotation. This would lpeimprove the availability of containers at
inland locations.

V The inland port acting as @earinghouse for transactiomemains a potential
strategy, particularly for commodities. This implies that an exporter establish a
facility at the paired inland pband sells to customers at a spot rate as transport
costs and delivery to the inland port is now assumed by the exfiddéstra
University , 2017)

2.3.Landlockedness and Challenges Faced by Burkina Faso as a Landlocked
Country

Landlockedmaybe defined aa situation wheregyeographicdy a countryhas no

direct access to the sg&anou & Wang, 2018)Landlockeddefinition from an

economic point of views much more complex than the geograpine Economically,
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countries are landlockedhen their economic development is constraingd many
factors like remoteness from major markets, poor infrastructure,ddficulties in
border crossing, which imply high transportation c¢BRaballand, 2003)orty-nine or
about ondifth of the countries worldide is landlocked By area, lhe largest landlocked
country isKazakhstan. The smallest by are&/&ican City.By population, the largest
landlocked country i&thiopia, which has a population of over 101 million people.
Vatican City is the smallest by population, with a total population of less than 1,000

people(World Population Review, 2019)

Africa is madeup of 15 landlocked countries: Botswana, Burkina Faso, Burundi,
Chad, Central African Republic, Ethiopia, Lesotho, Malawi, Mali, the Niger, Rwanda,
Swaziland, Uganda, Zambia, and ZimbabyBidisha & Feroz, 2012)Due to the
absenceof direct access to the sea, landlocked African countries (LLACs) are
marginalizedwhen it comes tdransportation and services (e.g. logistics, information
technology) networké~anou & Wang, 2018)

Burkina Fasdike mostof landlockednationsfaces challenges with accesstaa
transport. Shippers irBurkina Fasotravel long distances t@ccessseaports in
neighboring countriesConsequently, long distances resalhigher transport costs and
higher transport costs in turn nativedy impact trade. Table 2.2 highlights the transport
corridors and distances from gateway portsBarkina FasoOuagadougouts capital

city is taken as point ofreference.

Table 2.2 Transport Corridors and Distances from Gateway (@its 2018)

Corridor Distance in km Portion of the corridor | Ports Port country
in Burkina -Faso in km

TemaOuagadougou 1040 170 Tema Ghana

L o magadougou 948 281 Lome Togo

Abidjan-Ouagadougou | 1148 510 Abidjan | Ivory Coast

CotonouOuagadougou | 1060 370 Cotonou | Benin

Table 2.2outlinesthe long distances travelled by Burkinabe to reach seaports.
This challenge of distance has hugwplicationson the socieeconomic development of

Burkina Faso. In the literature, many authors have explained the reasons why the
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distance challengis a burdenfor the development of landlocked countrigecording

to the World Bank landlocked developing countries (LO3) havedifficulties in
exporting As aresult theyare tradingess and gromwmg more slowlycompared tdheir
coastal neighboréWorld Bank , 2017Vhen it comes to transport costs, LLDCs pay
about50 percent more than coastal countries, apout60 percentower volumes of
trade. Inefficiencies onustoms and transit transport procedures arentiger cause of
delays and high transport costs and represent a gheatesrto trade for LLDCs tha
tariffs. As a result of the precedebt.DCs are dealing wittserious constraints on their
overall socieeconomic development, including their trade competitivefidasohrlls,
2017)

According to (Faye, McArthur, Sachs, & Snow, 2004h overall development and
external tradelandlocked countries often lag behind thedastalneighbors. They also
argue that, whilemany of landlocked countries underperformameay arisefrom
distance from coastsome aspects of dependenown transit neighbors are also
important Fourkind of dependence are highlightetependence on sound crdssder
political relationsdependencevern e i gh b or s 6 deperfdeneesopeaceantd ur e ;
stability of neighbors and dependence on administratpractices of neighbord hese
factas put together generatdifferent array of priorities and challengedor each
landlocked country(Gallup, Sachs, & Mellinger, 1999)ighlightedthree reasons to
explain lantbcked countries disadvantagecrossborder migration of labor is more
difficult than internal migrationdevelopment ofnfrastructureacrossnational borders
presentmore difficulies than similar investments within a country, and coastal
countriesmay haveeconomic ormilitary incentives to impose costs on landlocked
countries. FurthermordKacana, 2017hoted that thénigherliving costin LLDCs is
due tothe high costs of trade reflectadthe pricesof food. Additionally,another major
issuefor landlocked countriess delays at borders. Delayspactespeciallythe trade of
perishable or timesensitive goods likeagricultural products. In the same manner,
(Arvis, Mustra, Orjala, Shepherd, & Saslavsky, 20&Rplainedthat as a result of
increasing leadimes uncertaintyin supply chain is predominantly a problematic issue
for shippers in LLDCsAs lead timesncreasedhigh inventory costsesultingfrom the
costsof stockholding and ktransit inventorybring up thecost of thefinal productsin
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the marketDelaysin transitoccur as aesult of long delays at bordposts,road tolls
andweigh bridges.

In the light ofwhatlandlocked countriefaced as challengges is clear that they
are experiencigp a very complex logistics. Howevaerpmplex logistics have negative
impacts onthe performance dbgistics. Thelogistics performance index (LPI) ofie¢
World Bank is a tool for interactive benchmarking created tmide countriesin
identifying the oppatunities andchallenges they face in their performance on trade
logistics and what they can do émhancetheir performanceln order to show how
Burkina Fasois performing in logistics, the table 2.3 analyshse trendof Burkina

Fasobds LPI

Table2.3Bur ki na Fasods Logi s t-20e86WolddBank,@019hanc e |

Country 2012 LPI 2014 LPI 2016 LPI 2018 LPI
Burkina Faso | Rank Score Rank Score Rank Score Rank Score
134 2.32 98 2.64 81 2.73 91 2.68
Table 2.3revealsthaBur ki na Fasods | ogistivmg perf

from 2012 to 2016. Howeven 2018, a decline in performance occurred. The best rank

and score for Burkina Faso over the past 5 years occurred in 2016 with a rank of 81 and

a score of Z 3. Despite the fact t hat Bur kina F
improving over time; the country remains a lower performer when compared with 160
countries. Consequently, Burkina Faso still has to overcome many challenges in order

to reach high péormance logistics.

2.4. Reviewon the Concept of Transportation Corridors

The word corridor first appeared in 1814 anevas originally usedfor
fortificati ons nm&aeadymology ofdhle wandgcorridar gdeswback t .
the ltalianworcc or ri dore, a oO6galleryd6é, and the Lat
used to denote Oa bel't of l and | inking tw

Ol ongwaly@Py nn®° ni e mlore recerily) &dorridor is a geographical
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concept. This concept comes mainly from studies in spatial analysis and togdiegy.

term is used to identify transport routes, describe processes for opening up hinterlands
and to express a network of interdependent urban intersedispiaying important
movements, links, and exchanges between them. The term is also used to describe roads

at different geographical scal@Somtois, 2019)

Transport corridors are understood as one or more than one ratterhects
the centers where economic activitieeke place(Hilal, 2015) There aremany
definitions of transport corridorsn the literature (Rodrigue, Slack, & Blank, 2019)
point out thattransport corridorsrepresent the pillars for transportation networks,
connecting main centers (e.g. gateways and hubs) and facing the flows of both freight
and passenger. Most often, they perform both maiked markeserving functions
Furthermorejnternational transport corridors, in other words transport netwbris,
one or more than oneeighboring countries togethetthrough one or more transit
countries,landlocked countriebenefitfrom coast connection. Transport corridors are
primarily intencedfor achieveregionaldevelopmenby providinglogistics services and

transportation the cities and countries on the r@diial, 2015)

Thus, the corridor as a notion is neither tenaly nor spatially immutableyut
rather dynamic,contingent onthe key factors as economic context, investments in
technological changes, infrastructuigsd policies(Rodrigue, Slack, & Blank, 2019)
Moreover, transport corridors include both physical infrastructure and institutional
frameworks built on agreements between governments. These agreatsénes
policies to lessen transit and bordBeterson, 2019)Corridorscome in twoprincipal
types

1 Formal corridors. Theyarebuilt trying to expand the planning and investment
framework of public and private actors along them.s@veraloccasions &ind

of governances putin place to address some of its challenges.

1 Functional corridors. They represent an existing structure of flows along some
infrastructure. The corridor is thus an operational reality.
The corridors that present botHormal and functionalcharacteristicsare the most

structuredones Transport corridors can also display physical variations on a modal
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basis, as infrastructure layout becomes a determining f@baoirigue, Slack, & Blank,
2019)

2.4.1. Transport Corridor and Landlocked Countries

A critical issue for landlocked countries is either to privilege a single major
corridor attached to a hub port or to encourage several alternative transit corridors to
reach different seaports. UNCTAD has recommended several transit corridors not only
to reduce vilnerability to disruption in the transit countries due to natural or human
disastersbut alsoto get somelevel of bargaining power by introducing competition
between transit neighbors to improve their overall access to the sea. However,
notwithstanding tat such diversification of competitive access to several sea ports
might reduce the landlocked country vulnerability and thus reduce trade uncertainties, it
IS not sure that this strategy could always peraing one. Generallyn term of traffic,
landocked countries volumesre insufficient to sustain additional infrastructure
required for two or several corridors. As a result, developing several transit corridors
through different transit countries and encouraging active competition between them
may not be a practical or a sustainable solution. It,noaythe contrary, result in
diseconomies of scale in infrastructure and logistic servidéscan Union , 2017)
Consequently, landlocked countries need to assess thoroughly their corridors

performances and opt for multigi@nsit corridors or one major transit corridor.

2.4.2. Importance of Transport Corridor on SubSaharan African

Landlocked Countries

A landlocked country can mitigate isccess problenmto global market by
developingtransport corridorsowards maritime gaways. Whilepossible in some
casesfluvial navigation systems servicing landlocked countexist mostly in Europe
(e.g. Switzerland and Austria can be serviced by bardé®.most effective freight
servicesare established brail corridors.No particular connectivityobstacles exist for

landlocked countries to access air transportation (e.g. Zurich is a major air transport hub
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in Europe), budue to their lower levels of developmelandlocked countries tend to
be less connectg@Rodrigue, Slack, & Blank, 2019)n the case of SuBaharan Africa
(SSA), goodsshipmentto landlocked countries is still main impediment especially
because tohe extent of locabarriers Poordomestic infrastructures, remote areas that
is difficult to reach byroad. According tqPeterson, 2019jhe transport ofgoodstake
place everyearalong routes of more than 10,000 krohiefly roadways thaiepresent
the main geographic corridors in SSA. These skipisconcerngoods traded between
foreign countries and SSAnaking transport corridomscapitalc ondui t f or t he
internationaltrade Therefore, upgrading thstandard oftransport infrastructure on
corridors isin term of efficiency a googbolicy-measurefor economicdevelopment
enhancementin SSA several transport corrido@e developedinder Public-Private
Partnerships (PPPs) betwdenal governments and private entitigbg focus otthese
PPPsis the enhancemendf roadsand railwaysphysical infrastructurejmproving
customs efficiency at borderossings andlecreasingransport costdor promoting

trade and development in the region.

S S A precipal corridors aresplit up among its four geographic regions
(central, south, east, @west). Each corridor isnadeup of many smaller transport
routes thatlink inland destinations tsegorts. Although hiese corridors principally
remain disconnectei one another, the African Development Bank, the African Union,
and the UN Economic Conission for Africa (UNECA) are working together fimame
the development of a tradrican highway network. The network woulthk each
main corridorsof SSADby filling the infrastructural gapsvi t hin t he regi ong¢
network. Planners estimate that about 7,000 kmadadlitionalroadways and 10,000 km
of railways will be needed tachievethe highway network, at a total cost of roughly
$32 billion (Peterson, 2019)

2. 4. 3. Overview of Burkina Fasob6s I nter
Bur ki na Fas o0 scoupledwitth itsqgeograpticalsposeidn & ,West

Africa, makes it a hub of regional corridoits landlockedness imposesmarkup on

the costsof mports and exports, but also Burkin
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are longer than average (about 1,000 kilometers to a gateway ports). As a result, the
costs of transport are very sensitive to any inefficiency in customs administration, cross
borde waiting times and in the transit chain. The geographic location of the country
however, positions him as a natural transit hub for West Africa. Burkina is a transit

point for the landlocked countries of Niger and Mali and has the potential to take
advanage of its geographical positio Br i-G@ffmendi a &-ToPeg,m2 ngue
2011) The figure 2.3 gives an overview of locations of gateway ports and Landlocked
Countries (LLCs) in West Africa.

viauritania

Kano
o]

Nigeri 4
Nigeria
Abuja

Cote d'lvoire

]
Yamousso
AbWMjan

Monrovia® Liberia

Cameroon
Port ngcourt

o Yaounde
Gulf of Guinea Douala

Figure 2.8 Specific Locations @ateway Ports and LLCs in West AfrifdanDyck &
Domfeh, 2017)

As it can be seen on Figure 2.8, the location of Burkiasois strategially a
transit point for inteicountry commercein West Africa Transportation corridorsn
Burkina Faso support the development of four major traffic flows that are:

1 Burkina Faso's domestic trade

1 Burkina Faso's trade with the overseas territories

9 Burkina Faso's trade with neighboring countriesorfy Coast Ghana, Togo,
Benin, Mali, Niger eNigeria)
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1 Transit traffic and regional neighborhood traffic between neighboring countries
(Togo, Niger, Mali, Benin, Ghan&jory Coas} (Yankene, 2013)

Burkina Faso madg#emendou®fforts to overcome its landlockeessandtake
advantageof its central position.Throughout four corridorgcorridors of Abidjan
Lome, Temaand Cotonou)hat compete with each othérhas developed connectivity
andprovidesal t er nat i ves fimlity toBrierntionalgpor Bac-c e § ®
Gar mendi a &Toies, MB1h)Buwkeama Fasd sapital city Ouagadougois
located at the intersection point of the corridors. Taking Ouagadougou as a reference
point (each corridor having a different stagt node (asegort) but one eridg node
(Ouagadougou)), the corridors are as following:
U TemaOuagadougou corridor: the starting node of the corridor i &meaport
in Ghana and the ending node is the city of Ouagadougou in Burkina Faso.
0 LomeOuagadougou corridor: the starting node of the corridor is the port of
Lome in Togo and the ending node is the city of Ouagadougou in Burkina Faso.
U Abidjan-Ouagadougou corridor: the starting node of the corridor ig\thdjan
port in Ivory Coast and thending node is the city of Ouagadougou in Burkina
Faso.
U CotonouOuagadougou corridor: the starting node of the corridor is the port of
Cotonou in Benin and the ending node is the city of Ouagadougou in Burkina

Faso.
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Figure 2.9. International Corridorsriking the City of Ouagadougou to Gateway Ports
(JICA, 2017)

2.4.3.1. Tema (Ghana) Corridor

Ghanatés corridor serves the three LLCs
only as the country lacks rail connection to hertmenn bordergLuguje, 2004) It is
covering a distance of 1,040 km from Tema to Ouagadougou. After the conflict in Ivory
Coast, Ghana has become one of the main routes for cargo in transit. One of the reasons
for this change was the increased efficiency and improved facilities of Ghanaian ports,

which allowed it to compete better at the regional 1€€élc, 2018)
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