2.2. Gateways, Corridors and Global Freight Distribution:
The Pacific and the North American Maritime / Land
Interface

JeanPaul Rodrigue
Department of Economics & Geography, Hofstra University, New York, USA

ABSTRACT

Transport corridors are receiving a growing level of attention, particularly with the
surge of containerized maritime freight and the setting of more efficienttime and cost
wise - freight distribution systems. Global commodity chains, with a strong Pacific Asian
component and cotrolled by large modal and intermodal freight operators, have
become an operational reality. Particularly, the role of maritime shipping companies
and more recently port holding companies is salient in long distance international
transportation. Their commercial decisions in terms of the allocation and acquisition of
their assets (modes and terminals) are a significant factor behind the dynamism of hubs
and gateways. Consequently, the global economy is characterized by the emergence of
maritime and inland transport corridors that are interfacing at gateways. While
maritime corridors are flexible and subjects to the fluctuations of trade, inland
corridors are fixed entities that command the access to vast hinterlands. This
accessibility has been the object afnuch concern as it is linked with commercial and
development opportunities, particularly with the ongoing trend related to the
penetration of inland transportation, mainly by the setting of corridors and inland
freight distribution centers. Few parts of he world have experienced such a surge in
trade than the transpacific and its commodity chains. The functional integration of these
chains has placed pressures on West Coast gateways and corridors. For instance major
long distance rail eastbound segmentgarticularly in the United States, are facing acute
capacity constraints. An outcome has been the exploration of alternatives such as new
corridors (e.g. from Prince Rupert in Canada and Ensenada in Mexico) as well as
changes in local terminal operations @ increase throughput. In such a context of
transpacific commodity chains and North American freight distribution, Western
Canadian transport corridors are consequently been redefined by external factors
which brings challenges but also opportunities.
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1. INTRODUCTION: GLOBAL FREIGHT DISTRIBUTION
A Matter of Scale and Scope

The scale and scope of globalization has created an environment where the transport
sector is coping to adapt. This is particularly the case for the transpacific realm where
large distancees are involved and because of the scale and scope of the production,
distribution and consumption taking place along its facades. Transport corridors are
receiving a growing level of attention, particularly with the surge of containerized
maritime freight and the setting of more efficientz time and costwise z freight
distribution systems. The massive maritime transpacific trade must find a
correspondence in its inland counterpart. Under such circumstancesitiatives such as

# A1 A A A 8Pacific Gatevlayand Corridor fit well the emerging reality of global
freight distribution.

The process of globalization is certainly a dimension that has been discussed in
length and from many different perspective$. Among the most common factors
identified are related to the exploitation of comparative advantages, mainly in terms of
labor, information and telecommunication technologies, foreign direct investments and
technology transfers. All these have helped create a clustered and spatially diffused
global economy, paicularly in terms of production and consumption. A very powerful
and widely acknowledged trend in recent years has been the rapid industrialization of
Pacific Asia, particularly China, and the enduring growth in the consumption of foreign
goods in North America and Europe. Global trade is thus steadily growing despite the
increase in the average distance of trade relations. Parallel to this growth, the need to
reconcile spatially diverse demands for raw materials, parts and finished goods has
placed addiional pressures on the function of freight distribution and logistics.

Freight distribution is a physical activity where the transportation component is
of prime importance. Paradoxically, because of its efficiency, freight transportation is
almost invisible to the end consumer as the outcome (retailing) is seen, but not the
process (distribution). Such a perspective often permeates public policy where the
importance of freight transportation is often understated. Still, the global economy is
based on the lackbone of freight distribution, which in turn relies on networks
established to support its flows and on gateways that are regulating them. Networks,
particularly those concerning maritime shipping and air transportation, are flexible
entities that changewith the ebb and flows of commerce while gateways are locations
fixed within their own regional geography. The spatial fixity of gateways imposes the
usage of corridors. The Transpacific, due to the distances involved, is particularly prone
to the setting of maritime and land corridors that enforce continuity in freight
distribution.

Logistics and the Acceleration of Freight

Changes in the economic geography of the global economy are taking place at the same )
time than shift the operations of freight distitA OOET 1 8 & OAECEO EO i1 OE
velocity of freight is more than simply the speed at which it moves along modes

1e.g.: Dicken, P. (2007) Global ShifthZdition, New York: The Guilford Press
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(shipment speed). It also includes transshipment speed, the speed at which it moves
from one mode to the other Since many transportation modes, particularly maritime
and rail, have not shown any significant speed improvements in recent decades, an
indication that a speed barrier may have been reached, intermodal operations have
become one of the most important elemnt behind the increased velocity of freight
Containerization has been the fundamental factor behind such a radical change, as prior
to containerization the shipment speed may have been adequate but acute delays linked
with inefficient transshipment prevented any forms of time management of freight
distribution. In many transport chains, the velocity of freight has reached a levelhere
time based management of distribution becomes a possibility. This enables a movenm
supply basedto demand basedlogistics. It is very likely that any future improvements

in the velocity of freight are solely going to be based on the function of transshipment
Improving the velocity of freight is one of the major challenges of containerization,
particularly in view of the tremendous containership capacity that is about to be
brought online and the more stringent time requirements of freight distribution.

Mounting Capacit y and Time Pressures in Global Freight Distribution

The growth of global trade has resulted in mounting pressures, both in terms of
capacity and time over freight transportation systems. One of the most prevalent
accomplishments claimed by containerizatiorconcerns its time performance. It is quite
clear that compared to the performance of port operations prior to containerization, the
throughput levels of container terminals are phenomenal. A standard 5,000 TEU
containership can be loaded or unloaded in ks than 24 hours. Such capacity was
unavailable beforehand and a standard breakulk cargo ship could have taken weeks
to be loaded or unloaded, most of it manually. Yet, as containerization gets increasingly
embedded to the time constraints of modern frajht distribution a surprising and
enduring level of underperformance is noted. For instance, only 63% of transpacific
container vessels arrived on timé at their scheduled port calls. This figure was 53% for
transatlantic port calls. The major factor behinl delays is port congestion, particularly
AO OEA x1 Ol Ad40vet dbigéstio id & MuttidirdeDsional concept that can
include many causes, namely the lack of physical docking capacity forcing undue delays
as containerships wait their turn. Transshipment capacity, particularly in terms of
cranes can also impose delays as well as insufficient storage space within the terminal.
The introduction of larger ships is a factor that can tie up transshipment capacity at a
container terminal for longer periods of time, thus making this capacity unavailable (or
reduced) to other adjacent berths (marine terminal design tries to insure that cranes
can be allocated to several berths). Inland transportation is also a factor taking a
growing level of importance sin@ capital investment goes a long way at providing port
terminals with a substantial capacity, particularly for new terminals that have
significant untapped capacity. However, whatever the capacity of a terminal, the

2Rodrigue, ¥ j pwwwq O' 1T AAT EUAOGETT AT A OEA 3U1AEOI T EUAOQEII
Geography, Vol. 7, pp. 25361

3 On time means arrival on the scheduled day or the day before a scheduled port call.

“ Notteboom, T. and-P Rodrigue (2008jiContainerization, Box Logistics and Global Supply Chains: The
Integration of Ports and Liner Shipping Netwark®laritime Economics & Logistics, Vol. 10, No:=2, pp.
152-174.
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inability of inland transport systems, sich as trucking or rail, to handle freight flows
bound to or from the hinterland can be a serious limitation. All the dimensions behind
port congestion reinforce the need of an efficient maritime / land interface.

2. GATEWAYS, CORRIDORS AND THE MARITIME / NB INTERFACE
Gateways and Hubs

Before going further, a clear conceptual representation goes a long way into insuring
that real world processes are properly understood. In the emerging global geography of
circulation, gateways and hubs are playing a cruciable (Figure 1)

A Gateway. A location that promotes the continuity of circulation in a
transportation system servicing supply chains. It is the interface between
different systems of circulation and includes terminal facilities, but also the
numerous related activities such as distribution centers, warehouses and
even insurance and finance. Gateways reap advantage of a favorable physical
location such as highway junctions, confluence of rivers, seaboards, and have
been the object of a significant accumulatn of transport infrastructures
such as terminals and their links. A gateway generally commands the
entrance to and the exit from its catchment area and commonly imply a shift
from one mode to the other (such as maritime / land). In other words, a
gatewayis a pivotal point for the entrance and the exit of merchandise in a
region, a country, or a continent. The emergence of intermodal
transportation systems reinforces gateways as major locations of
convergence and transshipment and has modified their geogpaly with
increased locational flexibility. While major terminals have expanded and
relocated to more peripheral locations, namely port facilities, many
distribution centers have relocated even further away along corridors.

A Hub. A central point for the colection, sorting, transshipment and
distribution of goods for a particular area. This concept comes from a term
used in air transport for passengers as well as freight. It concerns collection
AT A AEOOOEAOOEIT OEOI OCE A CGEASCIA 1PN AeH ¥
A hub is thus the outcome of commercial decisions linked with a desired
level of service in terms of frequency. Systeswide the delays imposed by
transshipments at the hub (instead of direct services) are compensated by

higher frequencies of grvices between all points.

The transport system is subject to remarkable geographical changes even if many of its
infrastructures are fixed. Flows, origins, destination and the modes used can change
rather rapidly. What remains relatively constant are ggeways, which can be seen as
semi-obligatory points of passage, while a hub is a central location in a transport system
with many inbound and outbound connections on the same mode. Gateways also tend
to be most stable in time as they often have emerged #te convergence on inland
transport systems while the importance of a hub can change if transport companies
decide to use another hub, a strategy fairly common in the airline industry. Thus,

® Rodrigue, & (2008)ATransport and Spatial Organizatipin The Geography of Transport Systems,
http://peofe.hofstra.edu/geotrans
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gateways tend to be intermodal entities while hubs tend to perfan transmodal (within
a mode) operations.

Intermodal

Figure 1 Gateways and Hubs as Central and Intermediate Locations

Corridors as Transport Paradigms

Transport corridors are commonly linking gateways to the inland. The functions of

centrality and intermediacy are particularly relevant since one focuses on gateways as
an origin or destination of traffic while the other focuses on gateways as intermediate
locations where transshipment is performed. While central locations obviously

correspond to large metropolitan areas, intermediate locations have developed a rather
unique geography. Corridors themselves can be understood within three main
paradigms (Figure 2).
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Figure 2: Corridors and Regional Development 6

The first paradigm is the most traditional as far as geographical theory is concerned.
The central places theory mainly considers cities as structurally independent entities
that compete over overlapping market areas. Under the location and accessibility
paradigm an urban region is considered as a hierarchy of services and functions and the
corridor a structure organizing interactions within this hierarchy. Transport costs are
considered a dominant factor in the organization of the spatial structure, as the
hintAOl AT A T £ AAAE AAT OAO EO OEA 1T OOATIT A 1T &£ OE
goods and services. Because of higher levels of accessibility along the corridor, market
areas are smaller and the extent of goods and services being offered are broaddrus,
differences in accessibility are the least significant along the corridor. This applies well
to the consumption based functions of a corridor.

The specialization and interdependency model considers that some cities can
have a level of interaction ad that transportation could be more than a factor of market
accessibility, but also of regional specialization and of comparative advantages. The
Megalopolis concept introduced by Gottmann in 1961 acknowledges the creation of
large urban corridors structured by transportation infrastructures and terminals
maintaining interactions’. Accessibility and economies of scale, both in production and
consumption, are factors supporting the development of such entities where urban
areas are increasingly specializedrad interdependent. The main assumption is that the
accessibility provided by the corridor reinforces territorial specialization and
interdependency along its main axis, and consequently the reliance on a regional
transport system. This applies well to theoroduction based functions of the corridor.

The distribution/flow model is one where a major gateway of an urban region
acts as the main interface between global, national and regional systems. Under such a
paradigm, three core structural elements are defiing a regional corridor: 1) Gateways

6Rodrigue, 30 j ¢t q O&OAE CE GUrban Fe@idhs Fhe bgigiidalAntegrdtign/of the BostWash

#1 OOEAT O6h 4EEAOCAEOEAO O11 0 31 AEAT A -1 % AT 111 EOAEA ' Al COAEE
7 Gottmann, J. (1987) Megalopolis Revisited: 25 Years Lat€ollege Park: The University of Maryland, Institute for

Urban Studies
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regulating freight, passengers and information flows. 2) Transport corridors with a
linear accumulation of transport infrastructures servicing a set of gateways. They
provide for the physical capacity of distribution.3) Flows, their spatial structure and the
underlying activities of production, circulation and consumption. The corridor becomes
a logistically integrated axis.

The Maritime / Land Interface

The maritime / land interface concerns the relationships betweenmaritime freight
distribution and inland freight distribution, which are two domains of freight
circulation. Maritime shipping is entirely dependent on the performance of inland
freight distribution as it insures continuity in supply chains. While economiaactivities,
such as production and retailing are built on the concept of interdependency,
distribution mainly forms a derived outcome of this interdependency. Yet, the maritime
/ land interface is particularly important for long distance trade brought by
globalization. Thus, the growing distances at which freight is being carried in addition
to a surge in freight volumes have created multiplying effects on the ability of the
maritime / land interface to deal with this new environment. There are four major
functional elements that define the maritime / land interface (Figure 3):

A Foreland . Although conventionally the foreland is a maritime space with
which a port performs commercial relationships, in the current context it
can be argued that maritime shipping networks are a more valid
representation. The network represents the level of service offered by
maritime shipping companies in terms of port calls, capacity and frequency.

A Port system. The set of intermodal infrastructures servicing port
operations. Focls on gateways granting access to large domains on inland
freight circulation.

A Modes. Each mode has technical constraints. They are structured as
corridors accessing the hinterland and inland hubs acting as intermodal and
transmodal centers. Modes represenbne of the most difficult challenges in
terms of reconciling the surge in containerized maritime volume and the
capacity of inland transportation to accommodate these flows.

A Hinterland . Although conventionally the hinterland is the inland space a
port maintains commercial relations with, the emergence of supply chain
management has placed the freight distribution center (FDC) at the core on
hinterland transportation. Macro-economic aspects linked with economic
globalization have become particularly important to explain the dynamics of
hinterlands.
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Figure 3: Elements of the Maritime / Land Interface

The maritime / land interface can also take many transactional forms, such as
exchanges of freight and information. There is a clearend involving the growing level

of integration between maritime transport and inland freight transport systems. Until
recently, these systems evolved separately but the development of intermodal
transportation and deregulation provided new opportunities, which in turn
significantly impacted both maritime and inland logistics. One particular aspect
concerns high inland transport costs, since they account anywhere between 40% and
80% of the total costs of container shipping, depending on the transport chaitnder
such circumstances, there is a greater involvement of maritime actors (e.g. port
holdings) in inland transport systems. The maritime / land interface thus appears to be
increasingly blurred. Corridors are becoming the main structure behind inland
accessibility and through which port terminals gain access to inland distribution
systems. Since transshipment is a fundamental component of intermodal
transportation, the maritime / land interface relies in the improvement of terminals
activities along those corridors. Strategies are increasingly relying on the control of
distribution channels to ensure an unimpeded circulation of containerized freight,
which include both maritime and land transport systems.

Rail Corridors: Crucial Components of North Ameri can Inland Distribution

The continuity of the maritime space to insure a better level of service takes different
forms depending on the region. For North America, rail transportation has seen the
emergence of long distance corridors, better known as landlgdes’. The North

American landbridge is mainly composed of three longitudinal corridors and is the

8Rodrigue, 0 AT A -8 (AOOA jcmmxq O.100E i AOEAAT 0AOOPAAOGEOAO i1
Leinbach and C. Capineri (eds) Globalized Freight Transport: Intermodality;Ebmmerce, Logistics and

Sustainability, Transport Economic, Management and Policy series, Cheltenham, UK: Edward Elgar Publishing, pp.

103-134
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outcome of growing transpacific trade and the requirement to ship containerized
freight across the continent. For Western Europe, barge systems are complemiag
trucking with inland waterways accounting for between 30 and 40% of the containers
going through major gateways such as Rotterdam and Antwerp. Localized alternatives
to improve inland distribution, such as the Alameda corridor, are implemented in
addition to trans-continental strategies such as the existing North American landbridge
and the planned Northern EastWest Freight Corridor spanning across the trans
Siberian to the port of Narvik in Norway with an oceanic leg across the Atlantic. Still, rail
freight corridors have a functional typology that simplistically can be differentiated by
the distance (scale) they service (Figure 4).

Type Function Examples

Short distance (withinModal shift, improve®ivitch carrying,

@ gateway / hub) capacity and AlameddAgile

throughput. Por§ Panama

Hinterland access | Expand market are&ail shuttles, PIQ
(between a gateway| reduce distribution| Virginia Inland p
and its vicinity) costs & congestior

Landbridg@etween | Long distance North American
gateways) container flows, |landbridge

continuity of global
commodity chains

Circurhemispheric | Integrated global | Northern East
(between gateways Wwitansport chains | West Corridor
a maritime segment)

Figure 4: Types and Functions of Rail Freight Corridors

All the types of rail corridors fit within a specific freight distribution strategy but are
imbedded to oneanother:

A Short distance . Conventional transport economics underlines that rail is not
a very suitable mode for short distances. Short distance rails corridors are
thus established unde very specific circumstances, namely where there is
acute congestion and a modal shift to rail is required to improve the capacity
and throughput of a gateway or hub. This often concerns edock rail
facilities where containers are exiting / entering a paot terminal on ralil
instead of on truck, but the destination of these rail shipments often goes
much further inland. The Alameda corridor is an example of a short distance
rail corridor of 20 miles (32 km) aiming at expanding the throughout of the
San Pedo port cluster by shifting away containerized traffic from trucks.
AEA O! CEI A 01 006 AT TAADPO EO Al A@bAl OEI
on dock rail facilities to a nearby inland terminal where containers can be
sorted by destination. On one sidethe maritime terminal increases its
throughout, in theory up to 40%, without additional land, while on the other
side, a nearby inland rail terminal facing less land pressures is used to sort
containerized shipments to their respective inland destinations The Port of
Tacoma is considering implementing this strategy. The Panama Canal
Railway is a dedicated corridor for maritime shipping lines to shuffle
containers to and from the Atlantic to the Pacific side.
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A Hinterland access . In this case, the rail cordor is a strategy to expand the
market area of a gateway, often linking omock rail facilities to an inland
distribution center where containers are moved to trucks to their final
destination. It applies well when there is a dense hinterland such as along
the BostonWashington corridor where the Port Authority of New York and
New Jersey has established the Port Inland Distribution Network to expend
OEA DI 0OO60 EEIT OAOI ATA AT A DOl OEAA Al OA
distances. The Port of Virginia haslso established an inland rail terminal
called the Virginia Inland Port. It is thus not surprising that most initiatives
have taken place in this context.

A Landbridge . A landbridge is a long distance continental rail corridor linking
gateways, which insuresthe continuity of global commodity chains. The
North American landbridge is mainly the outcome of growing transpacific
trade and has undergone the containerized revolution; container traffic
represented approximately 80% of all rail intermodal moves. Lankridges
are particularly the outcome of cooperation between rail operators eager to
get lucrative long distance traffic and maritime shippers eager to reduce
shipping time and costs, particularly from Asia.

A Circum-hemispheric . This goes beyond rail corrides to integrate a
sequence of maritime and land transportation corridors in a seamless
fashion. A circular transport chain across a hemisphere is thus established.
Such a corridor does not yet exist and is likely to be decades away. The
Northern EastWest Corridor the Atlantic with the Pacific through the
transsiberian has been in the design phase for decades.

3. PACIFIC ASIA AND GLOBAL TRADE
The Peculiar Foundations of Contemporary Global Trade

In the current context, investigating transpacific trade, gat@ays and corridors is at
start an investigation in macreeconomic and physical imbalances. Any practitioner and
policy maker should be aware of these forces as they substantially shape the transport
sector. Considering that freight distribution is derivedfrom, albeit at the same time
strongly influence, the sphere of production, the processes that have taken place along
the Pacific Rim impacted international transportation and expanded the importance of
gateways and corridors. Three main factors are behinthacro-economic imbalances,
two of which are well known, but the third has become the main force at play in recent
years:

A Comparative advantages are a welkknown force as they provide strong
incentives to consider new locations, particularly if costs diffeences are
significant. They have permitted to keep production costs low and the price

s o~ A A~ NS
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A Foreign direct investments are the means taken to exploit the comparative
advantages and inolve a transfer of capital and technology and its
accumulation as an infrastructure or a mean of production.

A Debt and asset inflation is a much less known but more pervasive factor.
The deindustrialization of America has been accompanied with stagnating
and even declining wages for a period of over 20 years. After the stock
market decline in 2001, the Federal Reserve substantially reduced interest
rates and flooded the global economy with liquidity (debt), which triggered
a wave of asset inflation and ma$ge quantities of debt contracted by the
American consumer. This debt is likely to be defaulted on, one way or the
other.

The main macro economic imbalances have an outcome in the physical world of freight
flows. This can be observed in international traddigures, in the flows of containers and
in the transportation rates.

4EA 2A0EITAT A 1T £ OEA O#EET A %EEAADOG

The emergence of China in the global manufacturing market had profound impacts in
terms of the volume and pricing of a wide variety of goods. Severtdctors must be
considered in the rapid and massive emergence of China. From an internal market
perspective, China is going through its peak years of demographic growth with a
stabilization of its population expected to reach 1.5 billion by 2040. Thus, abb 10
million new workers are entering the labor market each year, placing intense pressures
on financial, economic and industrial policies to accommodate this growth. From an
EEOOI OEAAT DPAOOPAAOEOAh #EET A EO AAcCRO
dominant economic power, a role it held until the 18 century. All these factors provide

a strong impetus, either implicit or explicit to undertake strategies, many macro

economically unsound, aimed at accelerating economic growth and the modernization
of China.
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Figure 5: Share of Global Manufacturing Output, 1993 -2003°

9 Source: UNIDO
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The share of China in global manufacturing, about 7% of its value (Figure 5), may be
understated, particularly because the Yuan was kept devaluated comparedtiwviother

AOOOAT AEAOGN EO OI 1 006 AliT 10606 vnbkp 1T &£ EOO OAIlIC
and 2003. During that period, China mostly focused on the lower range of the added

value manufacturing process in addition to have low labor costs. The share ddpan in

global manufacturing has however declined as it moved towards a more knowledge

based economy, from 22% in 1993 to 18% in 2003. A good share of manufacturing

activites has been relocated to lower cost locations, particularly to China.
Comparatively, Canada accounts for about 2% and the United States about 23% of the

global manufacturing output.

4EA O0OAODPAOOAT -1 OEITT -AAEETA®G
A great deal of the growth in global trade in recent year$2000-2006) is based on
financial fundamentals that under normal circumstancesvould not have taken place. It
can thus be argued that a share of theemand for freight is unsustainable, particularly
across the Pacific. Since 2001, the policies of the Federal Reserve have dramatically
shifted to extreme accommodation, which® OAl AOGAA Oi OEA OAOOEIT ¢
OPAOPAOOATI 1 TOETT 1T AAEET A6 j &ECOOA Q8 4EEO
seriously impeded if several actors were not willing to accept this systematic
exportation of inflation and take the US doHr for its face value.
When the United States (individuals or corporations) purchase goods made in
Asia, the transaction involves dollars in exchange for goods. So there are flows of capital
in one direction and flows of goods in the other. In theory, thisnbalanced flow should

but strong downward pressures on the US dollar, making Asian exports less competitive
(or at least more expensive).

= —
Reli’ves Asset Inflation
Debt
China E United States
Figure 6, 4EA $UT Ai EAO 1T £ OEA 71 01 A60O0 -1 00 3ECTE.
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The accumulation of foreign reserves, mainly USD, in China provides a large capital pool
that can be used for investing in additional production capacities. The outcome is the
creation of jobs, badly needed for the Chinese transition to an indust society. In
addition, China realizes the importance of the American market as the outlet of its
export-oriented growth model, so favorable conditions must be maintained for this
paradigm to continue. The huge trade imbalance with the US places presssiren the
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