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A. Introduction: Assessing the Impacts of the 

Panama Canal Expansion 

The announcement made in 2006 by the Panama Canal Authority that the 

Panama Canal would be expanded by 2014 begs to question its potential 

impacts on maritime shipping and North American supply chains. There is a wide 

range of assessments, from a ñgame changingò event1 fundamentally impacting 

global freight distribution to limited or no perceptible impacts once the expanded 

canal is brought online.  This divergence in opinion underlines that global freight 

distribution, the strategy of maritime shipping companies and terminal operators 

and supply chain management have become so complex and interrelated that it 

is unclear how the expansion will pan itself out. While what is known is fairly 

straightforward, such as the operational characteristics of the expanded canal, it 

is by far supplemented by what remain uncertain, namely shipping network 

configurations and their respective advantages.  

The problem in assessing an issue which is relatively simple since it concerns 

only a capacity expansion project is that in reality the consequences are 

multidimensional and prone with feedback effects, some of which may even be 

unintended consequences. There are thus many unknowns in this equation, 

namely how the multiple actors will react and to what extent the variety of 

converging and diverging strategies will lead to shipping service reconfigurations. 

For instance, how the crucial Pacific Asia ï North American trade segment is 

going to be serviced? How much more cargo is divertible from the West Coast to 

the East Coast? To what extent North American importers and exporters are 

going to be impacted by the availability, the cost and the reliability of transport 

services? 

Answering these questions is a challenging exercise since the main actors of the 

freight distribution industry, from freight forwarders, rail operators, logistics 

service providers, terminal operators and maritime shipping companies are 

themselves uncertain. What is unmistakable is that they will anticipate, react and 

adapt to changes brought by the expansion of the Panama Canal. This study 

identifies the factors that are most likely to have an impact and also try to assess 

what could be their respective extent. It must be seen as a speculative exercise, 

particularly because several of the factors been discussed are contradictory. 

First, an overview of the role of function of the existing Panama Canal is 

presented, including what is the rationale behind its expansion and the expansion 

project itself. Then, the study will focus on three main classes of factors at play 

with the expansion. They include macroeconomic factors, particularly expected 

                                                           
1
 E.g. Dredging Today (2010) ñPanama Canal Expansion is a óGame Changerôò, August 30 

http://www.dredgingtoday.com/2010/08/30/panama-canal-expansion-is-a-game-changer/ 
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shifts in the structure of production, operational factors that the expansion may 

provide for the maritime shipping industry, and competitive factors related to 

other transport chains. Last, the study concludes about the expected changes 

the expansion of the Panama Canal will have on North American supply chains, 

with a focus on Western Canada. The observations are validated with a survey 

performed among stakeholders in Western Canadaôs transport system. 
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B. The Panama Canal Expansion Project 

The Historical and Contemporary Role of the Panama 

Canal 

The Panama Canal joins the Atlantic and Pacific oceans across the Isthmus of 

Panama (Figure 1). Running from Cristobal on Limon Bay, an arm of the 

Caribbean Sea, to Balboa, on the Gulf of Panama, the canal is slightly more than 

64 km long. Its operational characteristics limit vessels to the following 

characteristics: a depth of 12.5 meters (39.5 feet), a width of 32 meters (106 feet) 

and a length of 294 meters (965 feet). Its construction ranks as one of the 

greatest engineering works of all time as it prevents a long detour around South 

America, thus supporting the maritime flows of world trade. The Panama Canal is 

of strategic importance to the United States as it enables to link the East and the 

West coast more quickly, saving about 13,000 km (from 21,000 km to 8,000 km) 

for a maritime journey. It is composed of three main elements, the Gatun Locks 

(Atlantic Ocean access) the Gaillard Cut (continental divide) and the Miraflores / 

Pedro Miguel Locks (Pacific Ocean access). It is synonymous of a standard in 

maritime transport related to capacity, the Panamax standard, which equals to 

65,000 deadweight tons, a draft of 12 meters and a capacity of 4,800 TEUs. 
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Figure 1 : Existing Panama Canal System 

In its 93 years of existence (as of 2007), more than 957,000 vessels transited the 

canal, carrying 8.1 billion tons of cargo. About 13,000 ships transit the canal 

every year, with an average of 35 ships per day. However, the canal has the 

capacity to handle 50 ships per day with an average transit time of about 16.5 

hours if the passage has been reserved in advance and about 35 hours if no 

reservations have been made, for an average crossing time of 23 hours. 

Containers, grains and petroleum account for the dominant share of the cargo 

transited. The introduction of super-tankers at the beginning of the 1950s forced 

the reconsideration of its strategic importance as economies of scale in 

petroleum shipping are limited by the size of the canal. This was exacerbated by 

the mid-1990s when new generations of containerships well above the design 

capacity of 4,500 TEU became available. 

The canal handles about 5% of the global seaborne trade and about 12% of the 

American international seaborne trade. Under the control of the United States 

until 1979, its administration was entrusted to the State of Panama by the 

Panama Canal Treaty of 1977. In December 1999, the canal was reverted to 

Panama under the jurisdiction of the Panama Canal Authority. The authority 

generates revenue by collecting tolls on all ships crossing the canal. A loaded 

ship pays about $2.57 per net ton and the average toll is about $45,000. For 

container ships the toll is $72 per TEU of capacity on laden containers and 
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$57.60 per TEU of capacity on ships with empty containers. In 2008, $1.32 billion 

in tolls were collected, of which 54% were generated by container shipping.  

At the Juncture of the Maritime Systems of the Americas 

Through its history the Panama Canal has been a juncture for transoceanic trade 

and between the North American East and West Coasts. This role will be 

expanded in the future with a growing role of the South American trade and with 

higher levels of economic integration, notably free trade agreements beyond 

NAFTA. The maritime system of the Americas is composed of three major sub-

systems (Figure 2): 

 North America. This sub-system has three coasts (Pacific, Atlantic and 

Gulf) but they integrated with long distance rail corridors (landbridges). 

While hinterland access is dependent on port proximity, the efficiency and 

capacity of rail transportation makes the Panama Canal an option subject 

to comparative cost and reliability features. With the setting of NAFTA 

and the integration of its rail system, Mexico is increasingly considered as 

an extension of the Pacific and Gulf Coasts. 

 South America. This sub-system has two coasts that are not integrated 

because of the difficulties to service the hinterland. Inland rail connections 

tend to be poor or non-existent and when they are present they are 

simply penetration lines linking linearly a gateway and a few inland load 

centers. Each coast is a completely different market and more than often 

each port is able to assert dominance over its hinterland since 

competition tends to be limited. In this setting the Panama Canal is 

fundamental since there are limited options to link both coasts. 

 Central America / Caribbean. This sub-system has small hinterlands, 

implying limited growth potential due to endemic economic factors, with a 

few exceptions (e.g. Cuba and Columbia). The main growth driver is 

transshipment with the Panama Canal a fundamental element of this 

business. 
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Figure 2: Container Ports of the Americas, 2008 

As the amount of containerized trade in South America increases, there will be a 

corresponding growth in the usage of the Panama Canal to support internal 

South American trade, as well as its interactions with overseas trade partners 

(e.g. West Coast of South America and Europe or East Coast of South America 

and Asia). 

Rationale for the Expansion 

The requirements of container shipping have become an important consideration 

in the operations of the Panama Canal and a significant rationale behind its 

expansion (Table 1). In spite of being close to a century old, the Panama Canal 

remains a critical facilitator in global trade. The continuous growth of global trade 

since the 1990s has placed additional pressures on the Panama Canal to handle 

a growing number of ships in a timely and predictable manner. By the late 1990s 

concerns were raised that the existing canal could reach capacity by the second 

decade of the 21st century. Because of these capacity limits, many shipping 

companies have changed the configuration of their routes. This became 

increasingly apparent as a growing share of the global containership fleet 

reached a size beyond the capacity of the Panama Canal, which came to be 

known as "post-panamax" containerships. Through economies of scale, they 

offer significant operational costs advantages that cannot be exploited by the 

existing canal. Thus, if the canal would not have been expanded, serious 
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capacity issues would have taken place sooner or later, imposing shipping lines 

to adjust their network configuration and impacting trade patterns. 

The increasing usage of post-panamax containerships along the Pacific Asia / 

Suez Canal / Mediterranean routes as well as the development of the North 

American rail landbrige have created a substantial competition to the canal as an 

intermediate location in global maritime shipping. Yet, concerns about the 

reliability of the landbridge connection incited the setting of ñall-water routesò 

linking directly Pacific Asia and the American East Coast, particularly in light of 

the booming China-United States trade relation. The Panama Canal expansion 

remains a project designed to help alleviate congestion at West Coast ports and 

offer options for North American shipping. 

Table 1: Main Criteria behind the Expansion of the Panama Canal 

Rationale Importance 

Growth of Transpacific trade High 
Capacity constraints on the existing canal High 
Economies of scale in maritime shipping High 
Alleviate congestion at West Coast ports Average 
Revenue generation for Panama Average 
Uncertainty of the American landbridge Average 
Economic growth in Latin America Average 
Compete with the Suez Canal Low 

 

Characteristics of the Expansion Project 

A decision to expand the Panama Canal was reached in 2006 by the 

Panamanian government. The expansion is a 5.25 billion US dollars project that 

involves building a new set of locks on both the Atlantic and Pacific sides of the 

canal to support a depth of 60 feet, a width of 190 feet and a length of 1,400 feet, 

which would accommodate ships up to 12,000 TEU depending on their load 

configuration (Table 2). The dredging of access channels as well as the widening 

of several sections of the existing canal will also be required. This would allow 

Aframax and Suezmax vessels to pass through the canal, thus permitting new 

opportunities for container services such as the re-emergence of round-the-world 

services. It is expected that the new infrastructures will become online by 2014 or 

2015. 

 

 

 

Table 2: Comparative Characteristics of the Panama Canal Expansion 

 Panamax (1914-) New Panamax (2014) 
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Beam 32 m (106 feet) 49 m (160 feet) 
Length 294 m (965 feet) 366 m (1,200 feet) 
Draft 12 m (40 feet) 15.2 m (50 feet) 
Container Vessel 
Capacity 

4,500 TEU2 12,000 TEU 

Bulk Carrier Capacity 52,000 DWT3 119,000 DWT 
Locks Miter gates 

Three lock systems: 
Gatun Locks (3 stages; 85 feet) 
Pedro Miguel Lock (1 stage; 31 
feet) 
Miraflores Locks (2 stages; 54 feet) 

Rolling gates 
Two lock systems: 
Atlantic Locks (3 stages) 
Pacific Locks (3 stages) 

Cost $387 million $5.25 billion 
Annual Capacity (# of 
ships) 

13,500-14,000 16,000 

 

The expansion project has four main dimensions: 

 New locks. Two complete new lock systems will be built in parallel to the 

existing locks. They will employ the rolling gate principle and use side 

basins to minimize water consumption. This means that once the Panama 

Canal is expanded, both the old and new lock systems will be operational. 

 Deepening of canal entrances. Both the Atlantic and Pacific access to 

the canal will be dredged to accommodate larger vessel drafts. 

 Deepening of the Culebra (Gaillard) Cut. Expanding the continental 

divide cut and the navigation channels between the Pacific Locks and 

Gatun Lake so that they can accommodate deeper drafts and vessels 

circulating in both directions. The current Culebra Cut can only handle 

ships heading in one direction at a time. 

 Gatun Lake expansion. Concerns the deepening of the Gatun Lake 

navigation channel as well as raising the water level of the lake from 26.7 

meters above sea level to 27.1 meters. This will increase the water supply 

available to the lock systems. 

The Global Maritime System in a Post Panama Expansion 

Era 

The considerations behind the expansion of the Panama Canal must be 

pondered by long term tendencies in the configuration of global shipping 

networks (Figure 3). 

                                                           
2
 Twenty foot Equivalent Unit. A standard measure of capacity in containerized maritime shipping 

3
 Dead Weight Tons 
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Figure 3: Emerging Global Maritime Freight Transport System4  

For major overlapping and complementary routing systems can be noted:  

 Circum Equatorial Route. With the expansion of the Panama Canal a 

relative capacity parity will exist for the first time between the Panama 

and Suez canals. Maritime shipping companies may elect to establish 

circum equatorial routes in both directions with the usage of high capacity 

(8,000 to 12,000 TEU) containerships. This high frequency "conveyor 

belt" could support a significant share of global east-west freight 

movements in a cost effective way. This does not imply a homogeneous 

service as several different configurations of ports of call are possible 

along this route, particularly if a 300 nautical miles deviation is 

considered. Several circum equatorial network configurations are possible 

depending on the markets serviced by respective carriers. 

 North-South Pendulum Connectors. These connectors reflect existing 

commercial relations, namely for raw materials (oil, minerals, agricultural 

goods), such as South America / North America, Africa / Europe or 

Australia / Asia. For container shipping, they are mostly based on the 

rationale that there is not enough volume to support transoceanic 

pendulum services, so cargo is collected along a latitudinal sequence of 

ports. This conventional network will be expanded with transshipment 

opportunities with the circum equatorial route. 

 Transoceanic Pendulum Connectors. Connect through pendulum 

services selected ports of the facades of large oceanic masses. The three 

                                                           
4
 Rodrigue, J-P (2010) "Maritime Transportation: Drivers for the Shipping and Port Industries", 

International Transport Forum, Forum Paper 2010-2, Paris: Organization for Economic Cooperation 
and Development (OECD) 
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main transoceanic connectors are transpacific, Asia-Europe (through the 

Indian Ocean) and transatlantic. The industrialization of Asia (China in 

particular) has made the Asia - Europe and the transpacific connectors 

particularly important. Growth within the ñBRICò countries (Brazil, India 

and China) favors the emergence of a new connector in the Southern 

Hemisphere between the east coast of South America, the Cape of Good 

Hope and to Southeast Asia. 

 Transshipment Markets. They connect regional port systems to 

transoceanic and circum equatorial routes, mainly through hub-and-spoke 

services. The relay function between long distance shipping services 

performed by those markets is also significant. The most important are 

Southeast Asia, the Mediterranean and the Caribbean. They are referred 

as markets because the transshipment function can be substituted to 

another port. Therefore, a group of ports in a transshipment market are 

"bidding" for port calls as this type of traffic is difficult to anchor. The 

development of circum equatorial routes is thus likely to expand the 

opportunities of transshipment, including interlining between these routes. 
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C. Macroeconomic Factors: Changes in Derived 

Demand 

Macroeconomic factors are outside the control of ports and other actors involved 

in freight distribution as they are associated with the economic structure of 

consumption and production. Since freight transportation is a derived demand 

from the level but also the locational structure of economic activities, those 

factors must be considered even if they are highly general and uncertain. The 

financial crisis that unfolded after 2008 was an important reminder of the close 

relationships the port and maritime industries have with international trade 

dynamics. 

Aggregate Demand Changes 

There are several complex factors at play that influence the consumption level of 

the North American economy and which are prone to a fairly high level of 

uncertainty. One revolves around demand saturation.  For instance, it has 

become clear post-ante that the housing bubble was associated with a 

staggering level of debt based consumption; once the bubble collapsed, so did its 

associated artificial level of consumption. Economic opportunities in North 

America, particularly on the short and medium terms, appear to be more limited 

and would thus imply lower growth levels they were previously anticipated in port 

development plans. This is compounded by long term demographic trends such 

as aging, where a growing share of the population will be involved in wealth 

consumption (retirement) as opposed to wealth creation. As the examples of 

Japan and Europe show, a significant level of social resources, such as 

healthcare, are consumed and thus diverted from the productive economy as the 

population ages. This would involve changes in the level and composition of the 

cargo carried by maritime shipping. 

Alternatively, expectations about future growth in aggregate demand have shifted 

to locations that are dissimilar to the patterns that have prevailed in the last two 

decades. One such change is well anticipated and concerns China. The export-

oriented paradigm that characterized China, which is a form of neo-mercantilism, 

cannot endure indefinitely. Private consumption in China stands at around 36% 

of GDP, compared with 71% for the United States.  In light of these figures, there 

are expectations that the growth of endogenous consumption in China is likely to 

be associated with a growth of imports of finished goods, intermediate goods and 

commodities. Since the expected changes in aggregate demand involve lower 

growth levels in markets that previously were the dominant drivers (e.g. United 

States and Western Europe) and higher growth levels in markets that were 

previously more marginal (e.g. South America, South Asia), this will have a 

notable impact on the structure of trade flows. 
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Changes in the Structure of Production 

Globalization is not a static process, particularly since comparative advantages 

are constantly shifting. While East Asia has been a driver for global economic 

growth for decades (Japan, South Korea, Taiwan and Hong Kong), it is the 

Chinese economy that has the most deeply impacted the global structure of 

production. For several manufacturing sectors the exploitation of comparative 

advantages within the North American Free Trade Agreement (NAFTA) were 

essentially by-passed by the ñChina effectò.  This was accompanied with a surge 

in transpacific trade and cargo handled by West Coast ports to the point that the 

US-China trade relation was considered the most fundamental growth driver. For 

a variety of reasons, the comparative advantages of China are being eroded, 

particularly for labor intensive activities, which imply a redistribution of elements 

of the manufacturing base to other locations, namely Southeast Asia and South 

Asia (Figure 4). Although the interior provinces of China could represent 

development opportunities, accessibility and reliability issues in freight 

distribution make this alternative prone to risks. 

 

Figure 4: Main Export-Oriented Regions and Shipping Routes Servicing 
North America 

A salient example of shifting comparative advantages concerns the apparel 

industry, which over the last few years has relocated several assets in Southeast 

Asia, notably Vietnam and Indonesia. This implies that the associated 

containerized cargo flows are much more likely to transship through Singapore, 
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which represents the point of indifference between the transpacific and the 

westbound Suez Canal route. The growth of the export-oriented manufacturing 

base in South Asia, as well as endogenous consumption, would also be 

associated with a growing share of the Suez Canal (westbound) route. The point 

is when the supply chain managers in a specific sector start to change their 

sourcing strategies, the industry tends to react as a whole with competitors 

adopting a similar strategy. This implies that once a shift begins, it can take place 

relatively quickly and accordingly change the nature and composition of 

international trade. 

Changes in the structure of production are not just an issue concerning Asia, 

since potential offshoring destinations tend to be located far from North American 

consumption markets. Transport costs, including inventory carrying costs, were 

accommodated because the comparative advantages gained in many 

manufacturing sectors exceeded the drawbacks in supply chain management 

(e.g. more inventory in transit, higher transport costs, more complex organization 

and relations with suppliers).  Additionally, massive transport infrastructures were 

put in place by Asian exporters to support and expand this trade pattern, as 

reflected in the maritime shipping industry; the majority of maritime shipping and 

terminal operator interests are controlled by Asia. One likely scenario, labeled 

regionalization, involves a higher share of manufacturing done regionally within 

NAFTA and with Latin America. A similar assumption can be made in the case of 

Europe where European integration processes has made it more convenient to 

tap production resources in Eastern Europe, North Africa and the Middle East 

(e.g. Turkey). Thus, the expansion of the Panama Canal takes place in a phase 

where many drivers behind the contemporary growth of transpacific trade are 

being reassessed. 
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D. Operational Factors in Freight Distribution 

Freight distribution involves several operational considerations that are related to 

the organization of flows along the various transport chains, such as maritime 

shipping. They also concern the dynamics of supply chains that are responsive to 

issues of total cost, time and reliability. These factors have a direct impact on the 

configuration of maritime shipping services, the ports of call and the inland 

routing options. 

Supply Chains: Diversification and Differentiation 

Diversification aims to avoid disruption through the usage of several routing 

options, or at least having other routing options available in case of disruptions 

on the preferred route. This is common in supply chain management where 

several suppliers can be used. Although this strategy can be more costly, it 

mitigates potential disruptions such as a supplier unable to deliver because of an 

unforeseen event (e.g. a strike). Just-in-time practices and particularly tight 

supply chain management (inventory in transit) have made managers highly 

sensitive and intolerant to supply chain disruptions. The West Coast portsô strike 

of 2005 remains a disruptive factor that supply chain managers have considered 

in the positioning of their warehousing assets to service the North American 

economy with a greater emphasis on the East and Gulf coasts as part of a 

mitigation strategy. Savannah has particularly benefited from these changes, 

being able to gather business from the all-water and the transatlantic routes.  

Servicing the North American economy from Pacific Asia involves at start two 

major options, one being the intermodal route and the other being the all-water 

route (Figure 4 and Figure 5). For Pacific Asian cargo bound for the East Coast, 

the current share of the respective routes is about 55% for intermodal and 45% 

for all-water routes. In both cases, there are additional options; the intermodal 

route can use an array of gateways along the West Coast, from Canadian ports 

(Prince Rupert and Vancouver) to new gateways in Mexico (mostly Lazaro 

Cardenas) while the all water route can transit through the Panama or the Suez 

canals. 
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Figure 5: Routing Options between Pacific Asia and the American East 
Coast 

At an aggregate level the transpacific route between Asia and the American West 

Coast accounted for about 75% of American imports from Asia in 2006. This 

includes a transpacific crossing time of about 13 days and 6 days of intermodal 

transit. The all-water route through the Panama Canal accounted for 19% of 

American imports from Asia with an average transit time of about 22 days. The 

least important is the Suez Canal all-water route accounting for 6% of imports 

and having an average transit time of about 21 days5. Looking more specifically 

at the Northeast Asia / American East Coast trade, the closest and the most 

suitable to substitution to the all-water route, significant changes took place in 

recent years. While the intermodal option was conventionally dominant, the 

diversification of routing options between Northeast Asia and the American East 

Coast has been remarkable over the last decade (Figure 6). While in 2000 

intermodal (landbridge) accounted for 82% of TEUs between Northeast Asia and 

the East Coast, this share went down to 55% in 2007. In view of this shift that 

took place before the expansion of the Panama Canal, it is uncertain to what 

extent it could endure. Even if for any reason the all water route was to lose most 

of its advantages, freight forwarders are likely to keep using it to diversify their 

routing options. 

                                                           
5
 Salin, D.L. (2010) Impact of the Panama Canal Expansion on the US Intermodal System, USDA, 

Agricultural Marketing Service, 
http://www.ams.usda.gov/AMSv1.0/getfile?dDocName=STELPRDC5082003 
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Figure 6: Share of the Northeast Asia ï U.S. East Coast Route by Option6 

In addition to the diversification of routing options, differentiation is also an 

emerging paradigm in global supply chains. It concerns the routing of freight 

according to criteria preferences: 

 Cost. A standard criteria where the cheapest routing option is sought, as 

long as the cost structure remains stable as supply chains are unlikely to 

be modified if a cost advantage is only temporary. The concept of cost is 

relative since its importance is in relation to the value of the cargo being 

carried. Cost considerations tend to concern more containerized goods 

that have a low value, such as commodities (e.g. paper). If cost is the 

dominant factor, it is likely that the all-water route will be preferred for 

cargo bound to the East Coast. The expansion of the Panama Canal will 

likely modify this factor by making the routing option cheaper. 

 Time. A criteria that is increasingly been considered since it strongly 

influence inventory carrying costs and inventory cycle time in supply chain 

management. So, for cargo that has a higher value (clothing) or is 

perishable (reefers) the routing option that is the fastest and/or shortest 

will be preferred. In this case, the intermodal option would be preferred 

with Prince Rupert filling a specific niche. The expansion of the Panama 

Canal will have limited impact on this criteria, except at an aggregate 

level as the expansion will reduce congestion and the associated delays. 

                                                           
6
 Source: Panama Canal Authority 
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 Reliability. Relates to a criteria that is mitigated by contemporary supply 

chain management practices. For several supply chains, time can be a 

secondary factor as long as shipments arrive at the distribution center 

within an expected time frame. If shipments are regular and that this 

reliability remains consistent, it is possible to organize supply chains 

accordingly. Reliability can also involve a consistency in costs, implying 

that a more costly routing option could be preferred as long as it costs 

remain more consistent in regard to other routing options (e.g. 

seasonability). The expansion of the Panama Canal is expected to slightly 

increase the reliability of the all-water route, mostly because its additional 

capacity will be associated with less congestion and transit delays. 

Some of those preferences tend to be mutually exclusive, namely time and cost. 

A survey of one thousand of the world largest shippers7 revealed that among 

their priorities, freight rates accounted for 38% of the respondents, transit time 

accounted to 12% while schedule reliability accounted for 43%.  These figures 

underline the niche that each gateway can take as a cargo routing option for 

discretionary cargo as long as they are considered reliable.  

Economies of Scale 

An important rationale behind the expansion of the Panama Canal relates to the 

improvement of economies of scale in maritime shipping. Over the last two 

decade was that a growing share of the world containerized fleet was unable to 

use the Panama Canal, imposing new configurations in maritime services. For 

instance, while in 1990 only 5 out of 1,355 containerships were beyond the 

panamax limitations (accounting for 1.3% of the global capacity in TEU), by 2006 

this figure quickly grew to 1,387 out of a global fleet of 3,547 (36% of the global 

capacity in TEU; Figure 7). Still, during the same time maritime shipping 

companies expanded substantially ship designs fitting the panamax 

specifications. This underlines the importance of the standard, not only because 

of its capability to use the Panama Canal, but also since many ports around the 

world have a draft and crane equipment designed with such specifications. 

Switching away from standards is always a costly and risky endeavor. 

                                                           
7
 Source: J. Vickerman (2006) ñEmerging North American Intermodal System Demandsò, 

presentation at the 9
th
 Annual Transportation Summit, Irving, Texas 
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Figure 7: Evolution of the Worldôs Containerized Carrying Capacity, 1980-
20068 

From a current capacity of about 4,500 TEUs, the expansion project places the 

capacity at around 12,000 TEUs. Depending on the port pairs serviced, this 

implies a drop in shipping costs per container in the range of 40%. Shipping 

companies are likely to respond by changes in capacity deployment and network 

configuration to take advantage of the potential cost savings that the additional 

capacity of the Panama Canal will confer. Post-Panamax vessels are effective for 

trade flows over long distances and between large ports, thus creating 

multiplying effects with economies of scale at modes and at terminals. In this 

context the expansion of the Panama Canal could incite additional deployments 

of post-panamax ships since greater routing options become available.  

The emergence of global circum-equatorial services between major 

transshipment markets remain a distinct possibility for a better utilization of Post-

Panamax ship assets. However, many East Coast ports are ill-able to 

accommodate such ships since their depth is limited, even after significant 

dredging projects, to 50 feet.  New York, Baltimore, and Hampton Roads are 

major East Coast ports above the 45 feet threshold having a market base large 

enough to justify direct calls by Post-Panamax vessels with Savannah at 42 feet 

and able to accommodate ships of about 5,500 TEU. An important consequence 

of the Panama Canal expansion is likely to be a growth in transshipment 

activities around the Caribbean, and this for the following reasons: 

                                                           
8
 Source: Clarkson Research 
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 A better utilization of post-panamax ship assets along the circum-

equatorial route since that route is likely to provide both volume and 

frequency. 

 The difficulties of reconciling the various destinations of the cargo. The 

larger the ship, more likely its cargo is bound to numerous destinations, 

which requires additional transshipment. 

 Economies of scale along feeder services about to use panama class 

ships instead of smaller vessels usually used for such services. 

Feeder services to East Coast ports would thus increase, which would help 

mitigate the port depth issue. This would also represent a challenge for 

Caribbean transshipment hubs since Post-Panamax vessels would likely call only 

at a few large hubs (e.g. Freeport, Kingston), undermining the expectation of 

many ports to become large transshipment hubs unless clearly supported by a 

global terminal operator (e.g. Caucedo in the Dominican Republic, a terminal with 

a design capacity of 1 million TEU managed by DPW). 

Cost Structure 

Several cost factors have an impact on routing options. First, there are capital 

costs related to the acquisition of the ship. New ships above 6,000 TEU have 

costs above 100 million USD, while a ship of 10,000 TEU is well above 140 

million USD.  Second, there are operating costs. Maritime shipping is highly 

sensitive to bunker fuel costs as they represent between 45 and 50% of 

operating costs with limited opportunities to mitigate outside slow steaming (see 

next section). Still, from a comparative perspective maritime shipping has less 

fuel price sensitivity than trucking and rail, implying that higher energy prices are 

likely to trigger the consideration of routing options that have a port call the 

closest possible to the destination of the shipments; maximizing the maritime 

segment and minimizing the inland segment.  

A standard Panamax containership has operational costs of about $9 million per 

year (Figure 8). The most significant expenses are related to fuel (46%) and port 

charges (21%), which are variable costs. This is transcribed in annual operating 

costs of about $2,314 per TEU. Not shown here are the significant amortization 

costs related to the ship purchase (principal and interest). The incentive to use 

larger containerships is quite clear from the perspective of maritime shippers, 

which led to a new generation of 10,000 TEU containerships being introduced in 

2007. In this case, fuel and port charges account respectively for 50% and 21% 

of their annual operating costs, while manning costs remains constant. However, 

annual operating costs per TEU drop by more than one half to $1,449. So, on 

one side the expansion of the Panama Canal will enable shipping companies to 

improve their all-water costs. 
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Figure 8: Operating Costs of Panamax and Post-panamax Containerships 
(in USD)9 

The cost structure of the transport chain will be an important determinant in the 

comparative advantages of respective routing options, including the landbridge, 

the usage of the Suez Canal, or the all-water route through the Panama Canal 

(Figure 9). The pattern for inbound traffic is straightforward and a function of 

shipping distance; the lowest among the sample being Vancouver and the 

highest being Montreal at the opposite end of the all-water route (compounded 

by a significant detour through the St. Lawrence).  

                                                           
9
 Source: Drewry Shipping Consultants 
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Figure 9: Shipping Rate in USD for a 40 Foot Container with Shanghai, 
Selected Port Pairs, mid 201010  

The container shipping rates for outbound traffic differ with shipping distance 

playing a much less evident role. They are more reflective of trade patterns, 

particularly of export opportunities in the portôs hinterland. Where inbound flows 

are significant and where return cargo is proportionally scarcer outbound rates 

are much lower as shipping companies try to attract backhaul cargo by 

discounting. The greatest paradox concerns New York and Vancouver, both at 

the opposite end of the all-water route from Asia. While, as expected, the 

                                                           
10 Source: Drewry Container Benchmarks. Note: The rate benchmarks are for full container loads 
and include the base ocean rate, the terminal handling charge both at origin and at destination, the 
fuel surcharge and all other surcharges; they do not include inland transport costs 
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inbound rate per TEU is 60% higher for New York than Vancouver, the outbound 

rate is 15% cheaper for New York. The availability of empty containers along the 

East Coast, as exemplified by New York, could expand export opportunities with 

the Panama Canal expansion. A significant change could involve a shift in the 

maritime ranges that are using import-related supply chains that are less time 

sensitive. 

The usage of the all-water route can be perceived as an exercise between lower 

transport costs at the expense of more time spent in transit than for the 

intermodal option. In the current context, the all-water route to the East Coast is 

about $500 per TEU cheaper than the intermodal option, but imply on average 7 

or 8 more days of transit time. This means that the cost differential in terms of 

dollars per TEU per day saved in the range of $70-75. It corresponds to a current 

market share of the all-water route for Asian imports of about 28% (Figure 10). 

Importers are thus paying this premium ($75 per day) to save 7 or 8 days through 

the intermodal option. Conversely, traffic that is less time sensitive or where 

supply chain management has been organized to mitigate time through 

frequency of service is getting a $75 per day discount for using the all-water 

route. 

 

Figure 10: Potential Diversion between Intermodal and All-Water Panama 
Routes for Asian Imports11 

The expansion of the Panama Canal is expected to further expand this cost 

differential through better economies of scale and could thus result in a higher 

                                                           
11

 Source: Adapted from A. Ashar (2009) The Impact of the Panama Canal, Terminal Operators 
Conference ï Americas, Buenos Aires 
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share of the all-water route for American imports from Asia. The cost differential 

could increase in the range of $25 to $50 per TEU per day. This would lead to 

extrapolate that the market share of the all-water route could grow from 28% to 

figures in the range of 40-50%, resulting in a substantial increase in traffic for 

East Coast ports (Figure 10). These highly optimistic figures must be pondered 

by several important caveats, notably tolls. In light of all of the above there are 

indications that the remarkable shift towards the all-water route that took place 

since 2000, as exemplified by Figure 6, maybe essentially completed and that 

the expansion of the Panama Canal would improve its market share only 

marginally. 

The Toll Conundrum 

The tolls related to the expansion of the Panama Canal will also play a significant 

role in the cost structure. Already, the PCA has substantially increased tolls; from 

$40 per TEU capacity of the ship in 2006 to $72 in 2009, an 80% hike. This 

means that toll increases have already captured 40% of the potential savings 

of the expansion, which mitigates a substantial share of the expected gains12. 

As a result, and due to other mounting cost pressures, namely bunker fuel, the 

cost differential gains could be even lower (+ $10-20 instead of +25-$50), 

resulting in a market share of the all-water route in the range of 35% after the 

expansion, which may still be an optimistic scenario.  

The PCA is facing a conundrum between financial pressures for revenue 

generation and industry pressures to lower their cost structure. Container 

shipping already accounts for 54% of the toll revenue generated by the canal. 

The plan to pay off the full $5.25 billion cost of the expansion, including $2.3 

billion in loans that were borrowed from international capital markets, was based 

on toll revenue projections over the next 20 years. They assume a continuous 

increase in global trade and the willingness of the maritime industry to pay 

indexed tolls, which is now being questioned with the financial crisis. Since then, 

the Panama Canal has received pressures from the shipping industry to freeze or 

lower its tolls. Additionally, there is a possibility that the expansion project could 

have cost overruns as it is common with large infrastructure projects. If the 

overrun is significant, tolls would bear the brunt of the pressure. This brings the 

question about how high must tolls rise to recover the costs of expansion and will 

the higher tolls offset the shipping lines' cost savings obtained through the 

economies of scale of larger ships. Like all major investment projects, there is an 

opportunity cost linked with the potential returns of if the capital investments 

would have been allocated to something else.  Therefore, the strategy of the 

PCA appears to lean more on revenue maximization than on the maximization 

traffic transiting the canal. In addition, the cost structure does not consider the 

unfolding impacts of slow steaming. 

                                                           
12

 Dredging Today (2010) ñEast Coast ports are set for a sea change, but the new Panama Canal 
locks may not open trade floodgatesò, February 
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The toll structure used by the Panama Canal does not reflect well pricing 

mechanisms in a situation where supply is fixed while demand is flexible. The 

airline industry is facing such a situation and for years yield management 

strategies have been established to maximize revenue. While blocs of seats are 

sold in advance at a relatively fixed price, as the capacity of the plane gets filled 

seat prices are increased to reflect their growing scarcity. If within a pre-specified 

time period of a flightôs scheduled departure there are too many seats left unsold, 

then prices are discounted to attract opportunistic customers (e.g. tourists). If the 

flight is almost full, then the remaining seat prices are substantially increased so 

that customers with the most urgent needs will be able to afford them (e.g. last 

minute important business meetings). For security reasons and to prevent a 

speculative market, airline seats cannot be resold to a third party. For the 

Panama Canal, yield management would mostly imply the following: 

 Long term utilization contracts with large customers, mainly shipping 

companies, where the number of slots, their schedule and the toll can be 

negotiated in advance. Shipping lines can negotiate individually or as a 

group with the agreement that slots can be reallocated within the group. 

 A spot market where slots are sold using a bidding process. It represents 

slots that are available on a short period of time (24 hours to a week). 

This represents the segment where the Panama Canal transit tolls reflect 

current demand. 

 An absolute minimum price essentially representing the operational costs 

of a transit below which it is not profitable to accommodate such a transit. 

Slow Steaming 

For decades, the cruising speed of containerships has been relatively constant, 

enabling to maintain a level of schedule integrity along pendulum routes. Figure 

11 illustrates standard shipping times between Shanghai and several North 

American ports. The all water transit time ranges from 12 days to Prince Rupert 

to 26 days to New York. Rising bunker fuel prices and excess shipping capacity 

caused by the financial crisis of 2008-2010 induced several maritime shipping 

companies to lower the operational speed of their ships. While the standard 

sailing speed of a containership is in the range of 20 to 25 knots, ñnormalò slow 

steaming involves speeds between 19 and 20 knots. To this, the practice of 

ñextraò slow steaming is emerging with speeds between 17 and 19 knots. For 

long distance shipping services (transpacific or Asia-Europe), this can add 

between 3 to 7 days in transit times and require the addition of 2 or 3 ships to the 

pendulum service to maintain the frequency of port calls. For instance, a 

standard Far East ï West Coast loop that requires 6 to 8 ships to maintain with 

normal cruising speeds, requires 9 to 10 ships with a slow steaming service. 

Slow steaming is more than just a cost issue since it also involves transit time 

and frequency adjustments that have a direct impact on supply chain 

management. It also remains to be seen the impacts slow steaming may have of 
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maritime capital costs since ships will have lower port call frequencies and thus 

lower returns on investments. Contrary to what could be expected, slow steaming 

has not improved schedule reliability of liner services13. Even if there are more 

opportunities to adjust speed to meet port call schedules in case of a delay, 

shipping companies have a preference in saving fuel and operating costs. 

Therefore, about half of all vessels still arrive late14. While it was initially believed 

that slow steaming was just a temporary measure to cope with the excess 

capacity in container shipping, evidence underlines that it has become an 

enduring and prevailing practice in light of higher bunker fuel prices15. 

                                                           
13

 Johnson, E. (2010) ñTime for a rethinkò, American Shipper, May 2010, pp. 32-37 
14

 Arrival not on the scheduled arrival day of the pendulum service 
15

 Wang, G. (2010) ñA Carrierôs Perspective on Changes in Global Tradeò, Second International 
Conference on Gateways and Corridors, Vancouver, Canada 
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Figure 11: Standard Transit Times from Shanghai and North American 
Routing Options (in Days)16 

It is uncertain how supply chains that are more time dependent would react to 

this emerging operational reality that forces greater quantities of inventory in 

transit, and with little observed benefits of being more reliable time-wise. 

Additional inventory must be maintained to achieve a similar level of fulfillment 

since more cargo is caught in transit. In addition, this will put additional pressures 

on the performance of intermodal transport systems, both at the terminals and 

inland to insure time gains as well as to better guarantee the reliability of freight 

                                                           
16

 Source: adapted from G. Arnold (2009) ñGlobal Supply Chain Trends and the Impact on North 
American Distribution Markets", Talking Freight Seminar, US Department of Transportation - 
Federal Highway Administration 
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distribution. For the transpacific trade, the impacts of slow steaming are 

latitudinal as well as longitudinal. 

 Longitudinal. Since most transoceanic shipping routes have an east-

west orientation, the impacts of slow steaming in terms of additional time 

and schedule reliability increase proportionally with distance. The most 

impacted trade route will be the Asia-Europe segment, followed by the 

transpacific segment and then the transatlantic segment. 

 Latitudinal. Because of the great circle distance the impacts of slow 

steaming will be felt more significantly in a latitudinal manner (north / 

south) in North America, Los Angeles / Long Beach being more impacted 

than Seattle and Vancouver. The port which will be the least impacted 

time-wise is Prince Rupert. On the East Coast, the impacts are the other 

way around, getting more acute heading north from the Panama Canal. 

With slow steaming, New York could see the transit time of its all-water 

route service to Pacific Asia increase by more than 5 days. This could 

easily negate all the cost benefits conferred by economies of scale due to 

the canal expansion. 

Since the Panama Canal Route would involve proportionally longer shipping 

times with the slow steaming options, this could incite the usage of West Coast 

ports, particularly for supply chains that are more time-dependent. It may further 

promote supply chain differentiation. The impact slow steaming may have on the 

availability of containers inland remains uncertain, since more containerized 

assets are likely to be tied up in transit along maritime shipping routes. This may 

compound the problem of the availability of containers inland and incite supply 

chain management to rely to a greater extent on strategies based on 

transloading. It must also be considered that in light of the growing prevalence of 

slow steaming, some regular or faster (express) shipping services may be 

offered, particularly on a point-to-point basis, thus filling a niche for cargo which 

is more time sensitive.  

Transloading 

Transloading is an operation transferring cargo from one load unit to another, 

which is common in containerized transportation. It requires specialized 

equipment and a facility where it can be performed. There are several causes 

that may favor container transloading, which tends to take place in the vicinity of 

port terminals or inland (satellite) terminals (Table 3). 
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Table 3 : Container Transloading 

Cause Outcome 

Consolidation Transferring the contents of smaller containers into larger 
containers (e.g. three maritime 40 foot containers into two 53 
foot domestic containers). Cost savings (number of lifts). Time 
delays. 

Weight compliance Transferring the contents of heavy containers into loads 
meeting national or regional road weight limits. 

Palletizing Placing loose (floor loaded) containerized cargo unto pallets. 
Adapting to local load units (e.g. europallet). 

Demurrage Handing back containers to owner (maritime shipping or 
leasing company) by transferring its contents into another load 
unit (e.g. domestic container). 

Equipment availability Making maritime containers available for exports and domestic 
containers available for imports. Trade facilitation. 

Supply chain 
management 

Terminal and transloading facility as a buffer. Delay decision to 
route freight to better fulfill regional demands. Perform some 
added value activities (packaging, labeling, final assembly, 
etc.) 

 

 Consolidation. In cases where this is a significant market for domestic 

containers and the domestic load unit is larger than the maritime load 

unit, shipments consolidation is often performed. In North America the 

largest domestic load unit is 53 foot, which represents the maximal legal 

size of a truck load on the highway. Thus, in distribution centers in the 

vicinity of several major port terminals the contents of three maritime 

containers are transferred into two domestic containers. This enables cost 

savings as shipment costs, including terminal costs, are established in 

terms of loads. A rail terminal charges by the number of lifts, which 

means it costs the same to handle a 40 foot or a 53 foot container. Under 

these circumstances, the transloading costs are compensated by savings 

on inland transport costs. Yet, transloading involves some risks such as 

damage and theft or additional delays to perform (about one day), which 

may not be suitable for several goods. 

 Weight compliance. Simply involves shifting the contents of heavy 

containers into lighter loads such as domestic containers or twenty 

footers. This is particularly the case for the containerized movement of 

commodities. However, transloading heavy maritime containers into 

domestic containers is not a common practice. 

 Palletizing. Very common for shipments of consumption goods. To gain 

shipment space in imbalanced flows many containers are "floor loaded" 

and once arriving near consumption markets, the shipments are broken 

down and assembled into pallets. This also gives the opportunity to adapt 

to local load units that involve different sizes, such as the difference 

between North American and European pallets. Doing such a task at the 

point of origin would be logistically complex. 
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 Demurrage. Containers are commonly leased for a specific time period. 

The leasing contract may also specify that the maritime container cannot 

leave the vicinity of the port or cannot spend more than a specific amount 

of time inland. Transloading is thus performed to insure that the leased 

container is handed back to the maritime shipping or the leasing company 

without additional charge. This tends to reduce the repositioning of empty 

containers over long distances and promotes a higher level of asset 

utilization for the container lessor. 

 Equipment availability. This often takes place in conjunction with 

demurrage. Transloading enables a more efficient use of both container 

assets (international and domestic) and can facilitate international trade 

by freeing transport capacity. For instance, moving maritime containers 

over long distances in the North American transport system can be 

considered a suboptimal usage of transport equipment. Conversely, the 

global maritime shipping industry is mainly designed to handle 40 foot 

containers and cannot accommodate domestic containers. However, a 

large amount of transloading for inbound shipments may reduce the 

availability of maritime containers available for export at inland locations. 

This is a salient problem for the export of containerized commodities. 

 Supply chain management. A transloading facility can act as a buffer 

within a supply chain, enabling shippers some room to synchronize the 

delivery of goods with the real time needs of their customers. This is 

particularly the case for long distance trade where a shipment can be in 

transit for several weeks while the demand conditions at the destination 

may have meanwhile changed. Transloading enables to delay the 

decision about routing freight to the final destination by using the facility 

as an opportunity to do last minute adjustments in terms of which 

shipments should go to which markets. Another common supply chain 

practice concerns the assembly of loads for a specific market which 

transloading offer. More directly, transloading represents an opportunity 

to perform some added value activities (packaging, labeling, final 

assembly, etc.) before shipments arrive at final markets. 

Already, as of mid-2010, container shortages are being felt within the global 

freight distribution system, which resulted in a surge in transloading activities. 

While a share of this shortage is related to a rebound in global trade that caught 

some freight forwarders with limited containerized assets to accommodate it, a 

part of it is due to the diffusion of slow steaming practices tying up greater 

quantities of containers in transit. Maritime shipping companies are highly 

supportive of transloading taking place near port terminals such as Vancouver, 

mostly because of better asset utilization. It means getting their containers back 

sooner rather than having a dwell time consisting of a combination of port time 

and transportation transport time across the Canadian hinterland with an ultimate 

empty return of the container. If the container is de-stuffed in Vancouver it can be 

put back on the ship and returned to Asia for re-stuffing and re-delivery to North 
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America within approximately, the same time for which the container would 

remain in Canada in the port/hinterland transport chain. This means two trips per 

container across the Pacific, implying a higher level of asset utilization. 
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E. Competitive Factors: A Variety of Feedbacks 

It is expected that actors within supply chains, from ports to railway companies, 

that will be impacted by the expansion of the Panama Canal, either positively or 

negatively, are likely to respond with their own mitigation strategies. The point is 

that the expansion of the Panama Canal will be linked with numerous feedback 

effects, many of which are difficult to predict and assess. 

Responses from East Coast Ports 

East and Gulf coast ports see the expansion of the Panama Canal as an 

opportunity to increase cargo volumes and gather a greater share of the 

transpacific trade, which was the dominant growth factor in containerized 

transportation.  An exemplification of this opportunity has been since 2003 the 

signing of several memorandums of understanding (MOU) between the Panama 

Canal Authority (PCA) and port authorities along the East and the Gulf coasts 

(Table 4).This initiative is mainly the outcome of a report17 commissioned by the 

PCA that recommended forging alliances with East and Gulf Coast ports to offer 

an effective value proposition to compete with the North American intermodal 

system. An important emphasis was the coordination of Canal improvements 

with various port improvements projects as well as the need to follow closely 

trends in the maritime industry, including shippers, shipbuilders and terminal 

operators. As of September 2010, 20 such MOUs have been signed18. They 

typically involve six dimensions that the partners may elect to abide to: 

 Joint marketing activities. Insuring that the Panama Canal option is part 

of the marketing plan of the respective ports so that the potentially new 

businesses generated benefit both partners. 

 Data exchange. Sharing information about trends in the shipping market 

and the trade handled, namely port calls, transit time, type of 

commodities, and cargo tonnage. It is expected that better forecast 

assumptions would result. 

 Market studies. Confidentially share their respective market studies over 

issues of common interest. May also elect to undertake joint studies. 

 Modernization and improvements. Sharing information about 

infrastructure development projects, particularly as they relate to all-water 

services and port capacity. 

 Training. Sharing information concerning the development of managerial 

expertise, including joint sessions. 

 Technological exchange. Sharing information technology capabilities 

and the related datasets. 

                                                           
17

 The Louis Berger Group, Inc. (2003) The Panama Canal Impact on the Liner Container Shipping 
Industry, Washington D.C., October. http://www.pancanal.com/esp/plan/estudios/0165-exec.pdf 
18

 See http://www.pancanal.com/eng/general/acuerdos/ 
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Table 4: Selected Memorandum of Understanding between the Panama 
Canal Authority and Selected Ports 

Port Authority Date Nature  

Antwerp Port 
Authority 

September 
2010 

Share expertise in the handling of Post-Panamax 
vessels, including rolling gate locks and tug 
boats. 

Mississippi State 
Port Authority at 
Gulfport 

August 
2010 

None specific except as identified by the MOU. 

Jacksonville Port 
Authority 

April 2010 None specific except as identified by the MOU. 

Alabama State 
Port Authority 

April 2010 Port improvements to capture the anticipated 
traffic growth. ASPA completed in 2008 a US$300 
million container terminal at Mobile in partnership 
with APM and CMA CGM. 

Maryland Port 
Administration 

June 2009 Fund a 500-foot berth at Seagirt Marine Terminal 
in operation when the Panama Canal expansion 
project is completed in 2014. The Port of 
Baltimore is currently one of only two US East 
Coast ports with a 50-foot draft. 

Broward Countyôs 
Port Everglades 
Department 

August 
2009 

(Port Everglades). Increase its capacity to handle 
larger ships. Develop the cruising industry with a 
new terminal for large cruise ships (2009). 

Port of Palm 
Beach 

December 
2009 

Container and cruise segments. South Gate 
Complex. Another key project underway is the 
Inland Port Complex, 

South Carolina 
State Ports 
Authority 

July 2006 (Charleston). None specific except as identified 
by the MOU. 

Port Authority of 
New York and 
New Jersey 

September 
2003 

Dredging projects to 50 feet. New on dock rail 
facilities. Bayonne Bridge clearance. 

Virginia Port 
Authority 

June 2003 Construction of the new APM terminal at 
Hampton Roads. Setting of the heartland corridor. 
Virginia Inland Port. 

Georgia Port 
Authority 

June 2003 Deepening of the Savannah River from 42 to 48 
feet (completed by 2014). 

Port of Houston July 2003 None specific except as identified by the MOU. 

 

Like all MOUs, those discussed here are fairly generic and are not legally 

binding. Still, their importance resides in the willingness of the concerned 

partners to acknowledge an existing interdependency and the potential of 

additional revenue generation by pursuing them further. There is an obvious 

concordance between the signing of these MOUs and the surge in the share of 

the all-water route, as underlined by Figure 6, but the trend appears to have 

begun a few years beforehand. In this case the MOUs simply underlined an 

existing trend in the diversification of routing options for the Asia trade. An 

important aspect of these MOU is that they provide a rationale for port authorities 
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to undertake investment projects by trying to synchronize them with the expected 

expansion of the Panama Canal. A post ante overview underlines that the MOUs, 

while appearing to be mostly operational endeavors, were actually a strategic 

move to help secure financing and support for their respective investment 

projects. It is interesting to note that the earliest MOUs signed in 2003 were with 

the largest ports (New York, Savannah, Hampton Roads, Miami and Houston).  A 

second wave of MOUs was signed with small ports in 2009-2010 when the canal 

expansion project went underway and as the financial crisis incited many ports to 

carefully assess their market potential. There is an assumption that each port will 

fully capture the benefit while in many cases it could be mostly a zero-sum game. 

A unique MOU was signed with the Antwerp Port Authority in September 2010, 

involving for the first time a European port. This MOU will particularly focus on 

Antwerpôs experience in handling post-panamax containerships through its rolling 

gates locks. 

It is interesting to note that no MOU involve a West Coast port, which is reflective 

of the prevailing view that the expansion is mostly perceived as a threat. Indeed, 

57% of the traffic handled by the Panama Canal concerns the Asia / American 

East Coast trade so port activities along the West Coast is competing with the 

Canal as well.  It is thus likely that West Coast and East Coast ports will be 

facing an increased level of competitiveness both at the intra-range (between 

ports of the same maritime façade) and inter-range levels (between ports of 

different maritime façades). 
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Figure 12: The American Waterway System and Channel Depth at Major 
Container Ports 

The pressure for Gulf and East coast ports is mostly on dredging and capacity 

expansion to accommodate the larger ships that are anticipated with the Panama 

Canal expansion. Only four ports along the East Coast have a depth of 50 feet 

and above which can accommodate a 8,000 TEU ship; Halifax, New York, 

Baltimore and Hampton Roads (Figure 12). Ports at a more marginal draft 

perceive dredging as a strategically important option and are using the expansion 

of the Panama Canal as a rationale to justify dredging. This is particularly the 

case for Savannah that stands at a draft of 42 feet19. Still, the argument for 

dredging East Coast ports can be counterbalanced by the fact that most of the 

ships that would use the all-water route after the Panama Canal expansion would 

be in the 6,000 to 8,000 TEU range, thus requiring depths of about 48 feet after 

fuel consumption is factored20. 
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 Severson, K. (2010) ñA Race to Capture a Bounty From Shippingò, New York Times, Dec. 11 
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 Leach, P.T. (2010) ñEast Coast Ports May Not Need to Dig Deeperò, Journal of Commerce, Sept. 
28 
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Responses from West Coast Ports 

West Coast ports tend to perceive the expansion of the Panama Canal as a 

threat to their hinterland market share, particularly for the Midwest. It is uncertain 

to what extent the cargo handled by the West Coast is divertible to other 

maritime ranges, with some putting this figure in the vicinity of 25% of the 

intermodal cargo21. Still, Pacific Asia remains the fundamental market of the 

West Coast. A response from major West Coast ports, particularly in light of the 

financial crisis, has been to extend existing terminal facilities, placing them in a 

situation of excess capacity. The pressure for West Coast ports is leaning more 

towards having effective long distance rail connections particularly since between 

50% and 70% of the cargo they handle is considered as discretionary. 

In the Fall of 2009, six major American West Coast ports (Seattle, Tacoma, 

Portland, Oakland, Long Beach and Los Angeles) along with the two western rail 

carriers, BNSF and UP, established a joint arrangement dubbed the ñU.S. West 

Coast Collaborationò. The main objective is to try to rectify three issues that are 

perceived to be a disadvantage for West Coast ports: 

1. Marketing. Identify and communicate the advantages of shipping through 

the U.S. West Coast with port users (ocean carriers and freight 

forwarders). 

2. Image. Improve the some of the negative image that West Coast ports 

may have through accurate information. This particularly stems from the 

2005 west coast port strike as well as various environmental schemes 

adopted by port authorities (e.g. Los Angeles / Long Beach). 

3. Lobbying. Common advocacy at the Federal level for investment in West 

Coast gateway intermodal infrastructure and promoting a strong National 

Goods Movement Strategy. 

In doing so, the emphasis of the collaboration is on the value proposition of 

shipping Asian cargo through West Coast ports, particularly over the all-water 

route: 

 Maritime Service.  Shortest transit times, most frequency and flexibility, 

deep water berths, low average dwell time. 

 Rail Network. Several rail routes, daily train departures, on-dock/near 

dock rail, and a coverage of the entire United States. 

 Cost Efficiency. Price competitive, fuel efficient, reduced carrying cost, 

supply chain predictability and flexibility. 

 Reliability. Little to no variability in service, no congestion, consistent rail 

service and labor stability. 

 Responsibility. Environmental stewardship, partners in a green supply 

chain, supporting and increasing community benefits. 
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Several of these value proposition statements need to be comparatively 

assessed, particularly in light of the increased fees at Los Angeles / Long Beach 

and the labor issues most West Coast ports continue to face22. In all cases, a 

greater emphasis will be placed on hinterland access regimes as a strategy to 

improve the cost, quality and reliability of the West Coast as well as to secure 

traffic outside their fundamental hinterlands. 

Canadaôs gateways and corridors initiative can be perceived as a strategy to 

improve the competitiveness of the Canadian West Coast (Vancouver and Prince 

Rupert) without impairing in a noticeable manner the market share of the East 

Coast.  Canadian East Coast ports, Montreal and Halifax, are dominantly linked 

to the transatlantic market, with the all-water route through the Panama Canal 

offering limited growth opportunities. As cost, time and reliability factors vary 

significantly according to the concerned supply chains, many market niches 

remain based upon how individual ports will respond. Therefore, the North 

American lattice of transport chain is likely to become even more complex after 

the expansion of the Panama Canal. 

Responses from Railways 

A wide variety of responses is also to be expected from North American railways, 

depending on their respective market orientation. The dichotomy between the 

western and eastern rail systems is much less prevalent than for ports, with the 

Canadian operators in an ambivalent position (less so for Canadian Pacific that is 

more oriented towards western Canada). At start, the rail system of the West 

Coast is more oriented towards international trade and has been improved in 

such a fashion. All West Coast ports have on-dock and near-dock rail facilities 

that are designed to improve the inland movement of intermodal cargo, which are 

well suited to handle the expected growth in transloading.  

The pacific trade is an important source of revenue for western railways 

(Burlington Northern Santa Fe, Union Pacific, Canadian National, Canadian 

Pacific) that were able to use the advantages of large double stacked unit trains 

to push rail economies of scale to levels unseen before and make intermodal a 

profit center. They thus have important stakes in the continuation and ongoing 

growth of this transport sequence and the business model it implies. The current 

trend, particularly the spectacular growth of the all-water route, underlines that 

this model is being challenged. 

A substantial wave of investment took place in recent years over strategic 

segments of the American rail system with the goal of improving the capacity and 

efficiency of long distance corridors. The improvements are multiple, namely 

better grades, double (or triple) tracking where volume warrants, new and 

improved intermodal terminals, but also better signal and management systems. 
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 Labor issues are far from being absent for East Coast ports as the short strike that took place at 
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For instance, BNSF and UP have respectively upgraded their transcontinental 

corridors from the West Coast (called Transcon and Sunset corridors 

respectively; Figure 13). At the Port of Seattle, BNSF invested in its Seattle 

International Gateway near dock rail terminal with four wide-span gantry cranes 

that came online in 2008, a first North America (3 tracks and 4 container stacks 

each). It can handle high stack densities in a similar fashion than port terminals. 

Also of significance are the massive inland ports projects at the end of their 

transcontinental corridors, such as BNSF-Centerpoint and UP-Centerpoint in the 

vicinity of Chicago, and the new $200 million BSNF Memphis intermodal facility 

that opened in the Spring of 2010. The latter is using wide-span high clearance 

gantry cranes spreading over up to 8 rail tracks. To capitalize on the Prince 

Rupert rail corridor, CN is projecting to develop a logistics park adjacent to its 

Harvey intermodal terminal in Chicago (Calumet Logistics Park). 

 

Figure 13: Major American Rail Corridors Improved since 2000 

The eastern railways are pursuing two options to maintain their flexibility in light 

of some uncertainties concerning intermodal flows, which can be dubbed being 

ñcoastal neutralò. First, their role in the second leg of the North American 

landbridge remains a substantial source of income. As a result they will keep 






































