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Abstract

International trade brings widespread economic impacts to local, regional, and national economies.  Identifying what economic impacts are and how they take place helps guide policymakers in making decisions that can promote welfare by enhancing or facilitating the transportation of goods and services along a trade corridor. However, the state of the art in economic and transportation impact measurement has been unable to capture the impacts of international trade.  It is the purpose of this paper to analyze the cumulative economic and transportation impact of international trade between the United States and Latin America by adopting a case study methodology that delineates trade across a supply chain.  To accomplish this task, it is necessary to apply methodological aspects from three different literatures related to transportation and trade, those of economic impact studies (especially port impact studies), supply chain logistics, and transportation corridors.  Using our proposed methodology, we provide estimates of cumulative economic and transportation impacts, relying on the direct expenditures of individual shipments of regionally significant commodities from their origins to their destinations.
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Introduction

The literature on transportation corridors has developed differently across the globe.  In Latin America, the Brazilian government put forth the idea of transportation corridors in order to organize large-scale state planning (Dias 1999; Brazilian Transportation Planning Company 1998).  Brazil understood transportation corridors to be pathways for economic development.  As Latin America became focused on an export-led model of economic development, the logistics of transportation corridors became increasingly important for establishing international trade.  In the United States, the transportation corridor literature is linked to economic impact analysis of infrastructure investment (Kaliski, Smith and Weisbrod 1999; Western Transportation Trade Network 1999; Wilbur Smith Associates 1998), which helps aid decisionmakers choose which transportation projects to fund.  Much of this analysis stems from earlier work linking highway investment to productivity growth (Han and Fan 1998; Nadiri and Mamuneas 1996;  Nadiri 1998; Jacoby 1999; Aschauer 1989).  These approaches have been shaped by politics and a need to organize effective transportation planning.   They do little to analyze the economic impacts of trade that occur across a trade corridor.  They have not been interested in process.
  In fact, U.S. transportation investment analysis is wed to an input-output method that, while deriving impacts for an entire economy, neglects process entirely.  Nevertheless, they offer a point of departure for structuring a study of economic impacts of international trade by adopting the concept of a trade corridor as the unit of analysis.  Measuring actual economic impacts necessarily means departing entirely from the research program on investment impacts along a transportation corridor to impacts generated along the length of a trade corridor.  Of course, every trade corridor has a transportation corridor, but not every transportation corridor carries regionally significant trade.

In order to delineate the economic impacts of trade, one can estimate or forecast impacts based on trade volume data, but the quantitative results reveal little more than the computations of the mathematical model applied.  They do not reveal the story of how trade takes place. Taking on the task of measuring the impacts of trade along a corridor, this paper focuses on the story of how trade takes place, adopting the supply chain framework presented in the business and logistics literature (Brewer et al. 2001; Wood and Barone 1995). Here, a firm’s management of transport logistics activities is fundamental for competing in trade.  The supply chain literature identifies the stages in the trading process and may even list direct economic impacts in terms of expenditures that must occur for trade to take place.  Supply chain research has not been interested in measuring the economic impacts of trade along a corridor.  The supply chain, though, is a conduit for unlocking trade impacts along a corridor.

The third category of research literature and the one that most closely follows the object of study addresses port economic impacts (see selected bibliography).  For the purposes of this paper, we concentrate on port economic impact studies since ports are the gateways for waterborne foreign trade.  In so doing, we have necessarily confined our analysis to waterborne trade.  Not without their own problems, port economic impact studies are limited to a specific location even though all trade takes place with some given origin(s) and destination(s).  Port impact studies have been designed primarily to establish export impacts, neglecting the impact of imports.  Moreover, the predominant methodology is a mixture of direct survey of port-related activities and input-output analysis.  This practice of taking direct survey data and feeding it into regionally and nationally derived equilibrium models at the county, state, and industry levels turns a blind eye to process of how trade actually takes place.

Ports as Gateways for Addressing Foreign Trade

For international waterborne commerce, seaports are the natural gateways of foreign trade.  Port impact studies have emerged as an area of applied research that can bridge trade with wider regional economic impacts.
  Port impact studies concentrate on measuring a port’s direct, indirect, and induced impacts of port activity.  Traditionally, port impact studies use direct surveys of port communities and rely on national accounting systems for calculating trade volumes, industry purchases and sales, and industry employment, coded by the Standard Industrial Classification Code (SIC) and the Standard Transportation Commodity Code (STCC).  However, a major limitation for the purposes of analyzing the impact of foreign trade lies in the generic nature of the input-output system of measurement, which uses sectoral multipliers among industries or commodities to produce general impacts that hold little information on the transportation process.  Port impact studies generate impacts in terms of jobs, regional output, taxes paid to the government, investment, and commodity flows.  

The port impact methodology that may most effectively capture impacts of international trade is that derived by Barney Warf and Joseph Cox (Warf and Cox 1989).   Applied to the Port of New York/New Jersey, Warf and Cox applied a commodity-based port impact model to measure the total change in economic activity at a port deriving from changes in the port’s cargo volume and commodity mix, using an 89-sector input-output model for estimating impacts of 225 commodities in three sectors (bulk, breakbulk, and containerized).  With Latin America cargo volumes and values as input data, this modeling system could be used to show the demand for labor, materials, and vessels that Latin American imports/exports have on U.S. ports.  Latin American data related to the quantity and quality of trade in bulk, breakbulk, and container categories are available.  However, with just three sectors of directly collected data, the method relies on U.S. Bureau of Census Regional Input-Output Modeling Service tables for an additional 86 industrial sectors in order to compute regional economic impacts.  Because the directly collected data generalizes a specific commodity’s impact to bulk, breakbulk, and containerized categories, this methodology does not reveal the differential impacts that a diverse commodity mix may have on a regional economy. 

Though ports are the natural gateways for understanding regional trade impacts, the current methodologies are not equipped to understand the process of trade and transportation.  A different level of analysis is required, one that shifts scrutiny from economic impacts to an understanding of process.

Firms not Nations Compete

Michael Porter’s insight that “firms, not nations, compete in international markets,” shifts analysis away from aggregate impacts and toward a study of the firm and how trade takes place along a commodity’s supply chain.  A focus on process aids policymakers inasmuch as it helps to determine what makes firms successful in foreign trade.  The delineation of firm impacts does more to reveal the role of transportation than do impacts aggregated to the level of industry sector.  In his work on firm competitiveness, Porter maintains that “competitive advantage is created and sustained through a highly localized process.  Differences in national economic structure, values, cultures, institutions, and histories contribute profoundly to competitive success.”   For Porter, analysis of firm competitiveness requires a focus on specific industry and industry segments (Porter 1990).  

The Corridor as Unit of Analysis

In order to follow a shipment and measure the economic and transportation impacts of U.S.-Latin American trade, this study adopts the trade corridor as the unit of analysis. A basic definition of a trade corridor is the geographical area over which significant amounts of trade flow from one territory to another.  Transportation and logistics services are important components of a trade corridor.  It is at this level of analysis where investigation addresses how trade actually takes place, requiring case studies of particular shipments, where one can assess what happens.  This study applies case studies of coffee and steel exports from Latin America to the U.S. Southwest. It is only by tracing freight shipments along a trade corridor that cumulative impacts can be revealed.  Before a trade corridor can be understood, it is necessary to understand the logistics framework within which trade occurs.  A trade corridor possesses a distinct logistics network.  

Logistics

The logistics of freight movements cover a variety of actors and processes necessary to move raw materials, transport them through transformation into intermediate and final goods when required, and deliver them through a distribution network to the final consumer.
  In business, logistics entails “the managerial responsibility to design and administer a system to control the flow and strategic storage of materials, parts, and finished inventory to the maximum benefit of the enterprise (Williamson et al. 1990).”   Donald Wood and Anthony Barone identify a comprehensive logistics framework to include the following:

· Customer service

· Demand forecasting

· Documentation flow

· Handling returns

· Inter-plant movements

· Inventory management

· Parts/service support

· Materials handling

· Order processing

· Plant-warehouse site selection

· Production scheduling

· Protective packaging

· Purchasing

· Salvage scrap disposal

· Traffic management

· Warehouse and distribution center management (Wood and Barone 1995). 
Within a logistics system, an understanding of traffic management brings clearer understanding of economic and transportation impacts of international trade.  Traffic management focuses on “freight consolidation, carrier rates and charges, carrier selection, certain documentation, tracing and expediting, loss and damage claims, demurrage and detention, movement of hazardous materials, employee-moving services, and use of private carriage (Wood and Barone 1995).”  A successful logistics network, thus trading system, necessarily relies on transportation corridors that offer a broad variety of services.  These transport corridors leading to and from economic markets are attractors for determining the extent to which trade will take place.  

Logistics within Transportation Corridors

A transportation corridor helps to delimit the services that drive logistics, transportation, trade and, hence, their impacts on the economy.  Extending a logistics framework to the U.S-Latin American trade corridor demonstrates that trade requires a multiplicity of value-added services as a precondition.  Introduced by Porter as the value-chain concept, analysis of these value-added services can benefit from a disaggregated identification of “relevant value activities…with discrete technologies and economics (Porter 1998).”   Value is added along a firm’s logistics network as profits accrue from successive points in the production chain.  Porter identifies the following five general logistics activities:

· Inbound logistics (receiving, storing and disseminating inputs to the product, i.e., materials handling, warehousing, inventory control, vehicles scheduling, and returns to suppliers);

· Operations (transforming inputs into final goods, machining, packaging, assembly, etc.);

· Outbound logistics (collecting, storing, physically distributing product to buyers);

· Marketing and sales; and,

· Service (Porter 1998). 
Transportation and traffic management play fundamental roles in a firm’s logistics, taking place principally in the inbound and outbound logistics stages.  The benefits of cumulative impacts of trade and transport are seen as they accrue from the services within a logistics system that comprise not one but many firms. 

Knowing what these services and service levels are presents strategic information, vital for the efficient functioning of trade corridors.  The evolving concepts of the trade and transportation corridor present a good point of departure for analyzing economic impacts of trade.  Such an approach can best capture the wide array of issues, actors, and factors influencing trade and transportation.  Table 1 presents dimensions revealed from a trade corridor analysis of international waterborne commerce between the United States and Latin America.

Table 1: Dimensions Revealed through Corridor Analysis

Actors
Operations
Infrastructure
Industry Trends
External Factors



Stevedores
Documentation


Sea/river ports
Containerization
Damage and loss

Freight forwarders
Consolidated shipments


Inland dry ports
Electronic Data Interchange (EDI)
Robbery

Consolidators
Vessel-sharing agreements


Highways
Consolidation
Weather conditions

Bankers
Hub-and-spoke operations


Railroads
Intermodalism
Political risk

Traders
Port costs


Air
Larger vessels
Currency fluctuations

Consignees
Voyage costs


Inland waterway
Privatization
Exchange rates

Carriers (rail, liner, truck, barge)
Inland haul costs
(rail/truck/
intermodal)


Intermodal
Ocean shipping conferences
Tariffs

Shippers
Cargo preference restrictions


Intermodal terminals

Regulation

Inspectors
Security






Customs brokers


Congestion




Port authorities







Terminal operators







Labor Unions





Trade Corridors versus Transportation Corridors
Trade and transportation corridors possess various attributes with the distinguishing characteristic that transportation corridors are features of a trade corridor.  While trade necessarily takes place along transportation corridors, trade corridors cover a broad geographical area with a variety of services and linkages to labor, capital, and production.  Various definitions exist that wrongly equate a trade corridor with a transportation corridor.  A transportation corridor may or may not carry regionally significant trade.  As stated earlier, a trade corridor can be defined as a geographical area over which significant amounts of trade flow.  Such an area has a set of physical and operating characteristics that facilitate “the national and transnational movement of goods, services, people, and information (Wilbur Smith Associates 1998).”  They include:

A commercial infrastructure comprising distribution and warehousing facilities, foreign trade zones, a regulatory system for customs and inspection, and trade incentives;

An integrated regional technological infrastructure with electronic data interchange and trade databases;

Business and professional know-how and expertise, including custom brokers, freight forwarders, accountants, attorneys, consultants, and academicians;

Well-developed social, political, and business linkages;

A physical infrastructure of highways, rail, air, sea, and inland waterway;

Direct access to multiple markets;  and,

Specific legislation and regulations.

A transportation corridor is a route along which trade travels.  It is based on geography and traffic flows comprising the links, nodes, and transfer points, which serve outbound and inbound movements.  It can be a right-of-way on the surface, air, or subsurface set apart to accommodate major multimodal transportation facilities.  It includes arteries that connect truck, rail, sea, and inland waterway via roads and highways, rail lines, air facilities, ports, and waterways.  

Choice of Case Study

For purposes of analyzing the impacts of U.S.-Latin American trade, this study analyzes the waterborne trade between the two biggest trading partners in the region, the United States and Brazil.  To further narrow the study to a tractable size, the U.S. Gulf Port of Houston was selected as the U.S. port of entry/exit.  The Port of Houston ranks second in the U.S. in terms of foreign tonnage and is the principal gateway to the U.S. Southwest from the Gulf Coast.  In addition, the Port of Houston has carried out several economic impact studies dating back to the 1960s.
  For Brazil, the funnel port of Vitória, Espírito Santo, serving a 10-state hinterland, was selected.
 

An analysis of Port of Houston trade data collected by the Port Import Export Reporting Service (PIERS) of the Journal of Commerce Group identified regionally significant commodities trading between Vitória and Houston.  A ‘regionally significant’ commodity is consistently traded in sufficient quantity over time so that it generates measurable impacts on other business activity.  Vitória exported sizeable volumes of coffee and steel products to Houston.  Because imported steel and coffee are processed and refined in further stages of production, they meet the test of “regionally significant.”  Therefore, this study concentrated on the impacts of Brazilian coffee and steel exports through the port complex of Vitória to the U.S. Southwest through the Port of Houston. 

By focusing on imports, this research is a departure from conventional impact analysis based on exports.  Imports were selected because of the dearth of information on the impact of imports on the U.S. economy and transportation system.  Much of the transportation impact literature relies on multipliers of basic commodities, assuming an export origin.  Economic base theory, upon which much early impact analysis was framed, held that transportation demand was derived from, among other things, a region’s freight flow from production centers to markets (Kraft et al. 1971).   For discerning international trade impacts, this leads to an export-oriented framework for among other reasons, the availability of data.  Moreover, such theory overlooked attributes specific to a transportation process, such as volume, capacity, transshipment, speed, time etc.  

Applying a typology elaborated by Yin (Yin 1994),  the case studies selected are both descriptive and explanatory, following the carriage of coffee and steel from the Brazilian port of Vitória to the U.S. Southwest through the Port of Houston.  Coffee and steel were selected because of their economic significance.  Coffee and steel arrive as both finished products and raw materials for an American cycle of transformation and distribution.  Their impacts expand throughout the economy.   Both coffee and steel have differential impacts in the market place and in their use of transportation.  The use of multiple case studies, therefore, will elicit a more comprehensive set of attributes and impacts of trade along a given U.S.-Latin American corridor.  This logic can be replicated and extended to other Latin American countries and U.S. regions.  These case studies describe and explain the impacts of trade on the transport system.

Data Requirements and Approach
The case studies are data intensive and require a mixture of quantitative commodity-flow information, as well as quantitative and qualitative information from the major actors involved in trade.  The U.S. commodity-flow data in this study comes from the U.S. Bureau of the Census Waterborne Trade Database and proprietary PIERS data.   For the data applied to shipment-level analysis, Brazilian export data are used, derived from the Ministry of Industry and Commerce of the Government of Brazil and the Datamar Maritime Consultancy.  Shipment detail is bolstered by direct survey of shippers, liner companies, freight forwarders, and importers.  Qualitative data include direct observation, participant observation, focused interviews, archival research into historical records and other documentation following the transport of coffee and steel from origin to destination.  With multiple lines of evidence, a triangulation of trade impacts follows a replication logic suggested by Yin (Yin 1997).   Corroborating evidence from multiple sources enhances the validity of the research, especially useful if case study is to be applied and compared to more corridors and commodities. 

Following the U.S. Maritime Administration’s Port Economic Impact Toolkit definition of direct impacts as those that reflect “the expenditures of the businesses directly associated with the movement of waterborne cargo,” the cumulative impacts become the sum of all direct impacts.  Yet, MARAD’s methodology does not capture direct effects of cargo movements along the entire trade corridor from origin to destination.  It should also be noted that, similar to Warf and Cox, the MARAD methodology as presently derived is not capable of specifying the direct effects of a particular commodity or whether or not its impacts are of an import or export origin.  While it is able to delineate the impacts of different types of cargo, such as containerized, breakbulk, dry bulk, and liquid bulk, coffee and steel would be lumped into the general aggregated figures for containerized and breakbulk cargoes (United States Maritime Administration 2000).   

Port impact studies are capable of measuring the impacts of foreign trade as they can compute direct inputs of trade volumes, direct and indirect industry expenditures, and regional spending from the U.S. Bureau of the Census.  The results are featured in terms of jobs, value added, and taxes paid.  We are cognizant of the fact that port impact studies not only try to measure direct impacts, but also indirect and induced.  Indirect and induced effects rely on use of multipliers.  A major reason this report restricts itself to determining direct economic impacts is because it is likely that a commodity moving through its supply chain along a trade corridor will encounter different multipliers at each different stage.  For example, the personal spending that accrues from labor wages will bring different multipliers in Brazil and the United States; the average breadbasket of goods and services differs across cultures and geographical locations.  

We further narrow our analysis to tracing individual shipments that embarked from Vitória, Espírito Santo to Houston, Texas.  Here we measure the direct impacts for two shipments.  For coffee, a typical shipment of one full container of raw green coffee was traced from the fazendas that supply the Café Três Corações Company through the Port of Vitória to the Port of Houston and the Kraft coffee roasting facility in Houston.   For steel, this report followed the USIMINAS steel company’s supply chain and its shipment of steel coil from a steel mill in Minas Gerais to Houston via the Praia Mole port at Vitória.  Figures 1 and 2 illustrate and quantify the cumulative economic impacts of a coffee and steel shipment.  The coffee shipment occurred during July 2000 and the steel shipment took place March 2001.   

The rest of this paper illustrates and compares the results of the shipment level analysis bringing together the case studies of coffee and steel. The focus on the process or the story of how trade takes place reveals the diversity of value-added services and actors involved in trade.  In so doing, this research begins to fill a void in the transportation and economic impact literatures by revealing how.  Understanding the process has illustrated some immeasurable economic impacts and determinants of trade, entirely missing from current impact methodologies.  For example, regulation and U.S. steel import policy has a significant impact on the U.S-Brazilian steel trade.  Were it not for a description of process, the transportation impacts of regulation would be neglected.                 

The Results

Figures 1 and 2 summarize the economic impacts of our case study shipments of coffee and steel.  Tracing the carriage of freight from origin to destination reveals several dimensions that had been previously neglected in conventional economic impact analysis.  A discussion of these elements follows, drawing from real life examples of the case studies of coffee and steel and, specifically, the shipments traced.  R$ refers to Brazilian reals, where $ refers to U.S. dollars. 

Figure 1: Shipment Level Impacts along the U.S.-Brazil Coffee Corridor











Sources: Port of Vitória Collective Bargaining Agreement (Convenção Coletiva de Trabalho), Vitória, Espírito Santo, April 22, 1999; “USA Tariffs,” Libra web site, available at: http://www.libra.com.br, cited April 22, 2002; Email from Marcelo Mares Esposito, Sales Manager, Café Atlântica, Belo Horizonte, Minas Gerais, “Survey Questionnaire,” to John Cuttino, May 29, 2002. 

Figure 1: continued








Sources: Interview by John Cuttino with Carlos de Aldecoa, President, CADECO, Houston, Texas, February 25, 2002; Telephone interview by John Cuttino with Capt. Alistair Macnab, Executive Secretary, Greater Houston Coffee Association, Houston, Texas, June 20, 2002; Greater Houston Coffee Association, Transportation Module, Houston, Texas, August 14, 2001; and Marine Exchange of the West Gulf, “July 2000 Vessel Log,” Houston, Texas.

Figure 2:  Shipment Level Impacts along the U.S.-Brazil Steel Corridor        














Sources:  Brazilian vessel manifest data, Port of Praia Mole, Datamar Consultores, Rio de Janeiro, 2001; telephone interview by John Cuttino with Bob Moore, Assistant Vice-President, Salzgitter International, Inc., Houston, Texas, June 3, 2002; and, Vale do Rio Doce Mining Company, Logistics Services, Belo Horizonte, August 1999.

Figure 2: continued








Sources: Telephone interview by John Cuttino with Bob Moore, Assistant Vice-President, Salzgitter International, Inc., Houston, Texas, June 3, 2002; interview by John Cuttino with Capt. Alistair Macnab, President, Greater Houston Port Bureau, Houston, Texas, May 12, 2001; and Marine Exchange of the West Gulf, “March 2001 Vessel Log,” Houston, Texas.

Dimensions of Process

Actors

This study has identified the large diversity of actors that make trade and its physical movement happen.  Among those of note in our case studies are the following.

Freight forwarders and customs brokers

Most involved in the process from beginning to end are the freight forwarders and customs house brokers.  These are the primary handlers of documentation, seeing to it that the cargoes pass customs and inspection by relevant authorities.  Moreover, they handle bills of lading, letters of credit and expedite final processing of sale.  

Stevedores

Stevedores carry out the loading and unloading of ships.  In Brazil, the stevedores unions remain the most influential labor unions at the port, with the power to paralyze port operations through strike actions. At the Brazilian private terminals that handled steel, stevedores are not subject to the rules of collective bargaining and the local labor management board, OGMO.  Brazilian stevedores at Praia Mole are paid according to their production with incentives for working fast.  This has resulted in some criticism on how stevedores cause minor damage and exhaust equipment, such as forklifts and tires.

At Houston, stevedores are less costly than their counterparts in Los Angeles or New York.  This makes Houston attracting for luring cargo.  Stevedores remain, however, general workers and are not trained or allocated for specific cargo handling.  For example, steel suffers damage by inefficient stevedoring.  Indentations, scrapes, and cuts caused by mishandling might be improved with stevedoring that had undergone steel handling training.  

Traders

Many actors in the trading process are not necessarily located at the port or even in the port city.  Trading companies in Brazil, Europe, or the United States are vital for consummating and processing the sales that generate trade and transport.  In our case studies, the traders included Salzgitter International and its headquarters in Dusseldorf, Germany.  The coffee trading company, Kraft, has its sales offices in Tarrytown, NY.  Moreover, the Brazilian coffee company was based in Belo Horizonte, Minas Gerais with direct links to New York.   

Carriers

To transport coffee, inland transport was the exclusive domain of the trucking company (accompanied by escort security in Brazil).  In contrast, the inland transport of steel relied on rail.  At Houston, steel was destined for a local consumer so only trucks were used.  At Vitória, coffee did not arrive by rail though it could.  The ocean carriage of coffee and steel also differed greatly.  Containerized coffee went by regularly scheduled liner service.  The liner service participates in a consortium  (Americana Ships) comprising three liner companies (Lykes, Libra, TMM).  As a result, the shipping market can be consolidated and the carriers can ration their vessels.  For steel, the shipping arrangements are made with a tramp shipper.  During good economic times when there is no dumping or protectionism, nearly monthly tramp service runs between Brazil and the U.S. Gulf from Vitória. 

Port-based organizations

In both Brazil and the United States, there was the strong role played by port-based organizations.  In Vitória, the Mercosul Atlantic Corridor Consortium acted as a facilitator for coffee and steel organizing the trade and transport interests of the corridor.  Recent activity of the Mercosul Atlantic Corridor has been dedicated to lowering transport costs by introducing rail transport of coffee from Varginha, Minas Gerais to Rio de Janeiro as a an alternative to shipping out of Santos or Vitória.  

In the United States, the Greater Houston Coffee Association (GHCA) was formed by local transportation providers, coffee importers, roasters, warehousing firms, freight forwarders and customs house brokers, and public and private port interests to encourage and develop the local coffee industry.  Foremost on their list of objectives was the elimination of the annual inventory tax levied on coffee stored in Harris County at year end.  This required passage of a statewide ballot referendum.  In November 2001 the referendum passed and the inventory tax was eliminated.  Now the GHCA is seeking recognition as a coffee exchange port from the New York Board of Trade.  Though Brazil is not a country that is a member of the coffee exchange, receiving exchange status is an international endorsement that the local area possesses a wide variety of value-added services related to the import, processing, distribution, and trade of coffee for which Brazilian exporters will no doubt benefit.  

What makes these port-based organizations effective may shed light on what makes a corridor effective and efficient.  Both organizations on either side of the Atlantic attempt to organize over an entire trade corridor.  They represent the horizontal integration of the supply chain.  By organizing along a corridor, they have been able to identify trade opportunities and galvanize a port community’s interest in securing specific goals.  In the case of the GHCA, members won a statewide referendum.  In the case of the Mercosul Consortium, discussions take place directly between shippers and transport providers.  In either case, the state is not the major actor; the trade and transportation interests take the lead.         

Operations

Documentation

Documentation covers import and export, taking place at numerous stages while the shipment is in transit. While freight forwarders may act very expeditiously, they are often held up by the lack of customer response in relaying letters of credit and purchase and sale information.  Electronic data interchange has facilitated processing greatly but some innovations have yet to be used at the Port of Houston.  For example, many freight forwarders and liner companies offer detailed tracking services.  By and large, these services have yet to be used by coffee shippers or customers.

Consolidated shipments

Consolidated shipments are most evident in both the shipment of coffee and steel.  Coffee is consolidated at several different points, harvest, processing, inland transport to port, and stuffing into containers at port.  Similarly, steel is consolidated from many companies onto CVRD’s unit trains on the EFVM that run to the Port of Tubarão.  At the Port of Houston, consolidation occurs at intraport storage sites or nearby warehouses.  Facilitating consolidation are various warehousing, processing, and storage facilities along the corridor. These are often the last stops before a shipment reaches its final destination.

Vessel-sharing agreements

Vessel-sharing agreements are evident in the carriage of coffee, specifically when involving the regularly scheduled services of liner companies.  The sample coffee shipment was carried on the Libra Buenos Aires even though the owner of the cargo was the Lykes Lines.  On its East Coast of South America to the U.S. Gulf Coast route, Lykes, Libra, and TMM form the Americana Ships consortium, a subsidiary of CP Ships.  This arrangement allows for the rational allocation of fleet size and frequency.

Hub-and-spoke operations

Vessel manifests from Brazil do not list the vessel onto which a shipment has been transshipped.  For this reason, the trace shipments followed use vessels that make direct calls at both Houston and Vitória.  Nevertheless, transshipment is most prevalent along the coffee corridor.  Transported in containers, coffee follows the liner services hub-and-spoke systems.  From Santos and Vitória, the Caribbean hubs of Kingston, Jamaica and Freeport, Bahamas receive and transship a large quantity of coffee destined for Houston.   According to PIERS data for 1999, Houston imports from Freeport totalled 141,025 tons of which 95 percent came from four South American countries (Brazil-56 percent, Chile-27 percent, Argentina-6.6 percent, and Venezuela 5.3 percent).  These hub-and-spoke operations make the ports of Kingston and Freeport a vital element in the Houston-Brazil trade corridor as important as any single Latin American port.  In light of recent emphasis on port security post September 11, 2001 and efficient operations along major equatorial East-West routes, the importance of accompanying the developments in these ports is fundamental for understanding the corridor.  

Port costs

In Brazil, there is increased downward pressure on port costs owing to the recent trends to privatize and modernize ports.  The most significant change now shifts the role of setting gang size from the stevedores unions to an intermediary agency, OGMO.  Yet, the stevedores unions in Santos and Vitória still effectively set the gang size.  In the collective bargaining agreement under which the coffee shipment fell, port costs are calculated by each individual service provided.   

For steel shipments, port costs are streamlined, entirely private.  The Companhia Siderúrgica de Tubarão operates the Praia Mole Steel Terminal under joint ownership with USIMINAS and Açominas.  CVRD runs its rail all the way to the terminal.    

Voyage costs (ocean freight)

Ocean carriers adjust rates seasonally to accommodate the shifts in shipping lanes brought on by the global economy.  For coffee, the cost of shipping a container of raw green coffee to a U.S. Gulf port can range from $1,800 to $3,000 FOB.  What explains this range?  Coffee is an important anchor commodity for liner companies, but liner companies price according to demand for capacity in both directions.  If there are insufficient cargoes in one direction, then a surcharge will be applied to the more active trade lane.  In the case of Brazil, after the devaluation of its currency in January 1999 and the increasing strengthening of the United States Dollar against the Brazilian Real northbound volumes subsidized southbound cargo.  In order to make up for decreased demand, liner companies charge surcharges to accommodate imbalances along the trade lane.

In the case of steel, GEARBULK offered regular monthly service to Minas Gerais steel shippers.  In order to have monthly service, shippers like USIMINAS committed a minimum volume to ship per month.  As a result, USIMINAS received favorable rates.  Many times, though, the quota was not met in which case USIMINAS was still bound by its agreement with GEARBULK.  In the year 2001, GEARBULK’s monthly service stops, no doubt owing to the antidumping measures and countervailing duties applied by the United States.  This paper traced a shipment on another carrier, TBS Latin America Lines.  Here we see base ocean freight amounting to a small percentage (2.2 percent) of the total declared customs value at port of arrival. 

Inland haul costs

The inland haul costs for coffee occur in distinct episodes.  Until final transport to the port, the costs are insignificant.  But when the coffee is shipped to the port, it is transported with a considerable amount of security in order to avoid theft.  Cargo travels in convoys of three trucks and one escort guard vehicle.  The particular convoy traced for the sample shipment amounted to three full containers at 320 sacks.  The total cost for transporting 960 sacks from the processing center to the port was R$1,555.20 or just over 1 percent of the final traded value as reported on a per bag basis. 

For steel, inland haul costs are incorporated in the price charge cost and freight (CF).

Infrastructure
The transportation corridors studied comprise railroads, highways, sea-lanes, seaports, warehouses, and intermodal terminals.  Each mode has distinctive attributes and brings with it differential impacts.  For example, the deteriorating highways in Brazil are a common problem faced by shippers who wish to export.  Many roads have been privatized adding further to costs by way of tolls.  Highways, in particular, fall prey to robbery.  Not at all a factor for steel, which uses rail, highway robbery plagues coffee shipments. For this reason, transportation adds security and travels in convoy.  Though this particular shipment did not avail its use, Brazilian shippers often keep track of their cargoes through satellite accompaniment, photos at selected checkpoints, or radio contact throughout the course of transit.  

Ironically, the infrastructure dynamics between the United States and Brazil along its corridors are exact opposites.  Whereas Barbours Cut operates a modern highly efficient container terminal at the Port of Houston, the container facilities at the Port of Vitória lack the size and modernity of Houston.  In the case of steel though, the export corridor that ends at the Port of Tubarão encompasses a highly efficient intermodal network.  Operated by CVRD, the EFVM is among the most effective and modern freight railroads in the world.  The dedicated steel facility helps shippers consolidate steel shipments.  Brazilian steel production has been engineered around its transportation logistics.  In Houston steel facilities are lacking and could be much improved.

External Factors

External Factors such as damage/loss and highway robbery are not the only ones that affect Houston-Vitória trade and thus United States-Brazil trade corridor.  Political risk and political uncertainty influence trade.  Currency fluctuations, in part, as a result of political risk cause reversals in trade balances.  During the period of this study, the Brazilian currency (Real) gradually weakened against the United States dollar as the Brazilian government carried out a monetary policy based on an exchange rate range pegged to the dollar.  While Brazilian labor contracts and basic market basket costs did not change with the gradual devaluations, the competitiveness of Brazilian exports changed a great deal.  Overnight, Brazilian exports including coffee and steel became more attractive to U.S. importers.  This has adverse effects causing instability on the trading lanes.  As more cargoes move northbound, Brazil does not concomitantly increase its imports.   With the Real weakened, imports wane.  

Regulation

The external factor that most affects the U.S.-Brazil steel corridor is U.S. regulation.  U.S. steel policy determines whether or not U.S. consuming industries will buy and import Brazilian steel.  The sample shipment followed had a final declared customs value of $345 per metric ton.  In June 2002, were that same shipment to be made at a similar declared value, the final price passed on to the consumer would have been $597 per metric ton.  The shipment would fall under a preliminary antidumping measure of 44 percent as ruled on by the U.S. International Trade Commission.  In addition to the antidumping margin, the Sec. 201 safeguards announced by President George W. Bush in March 2002 would impose another 30 percent blanket protection on the item based on its final declared value.  While most antidumping and countervailing duty petitions are product specific, Pres. Bush’s Sec. 201 safeguards grant across-the-board protection to the entire steel-producing sector.  It has the chilling effect of diminishing steel trade with Brazil.  Notwithstanding the exceptions for steel slab, a company like USIMINAS, whose shipment we traced, will have decreased trade with markets like Houston for years.

The indirect results of these regulatory practices are two-fold.  First, U.S. consuming industries suffer by the much higher price of domestically produced steel.  Secondly, the affected countries will create their own protectionist measures to aggressively punish the United States and also counter a global drop in steel prices.   Eliminating the United States as a target steel market will decrease the global price of steel.  Steel producers will search out new markets outside the United States.  With a greater supply on the open market, the price of steel plummets and countries may be forced to act in defense of their own industry.  

Regulation also affects economies such as Houston, where an agglomeration of value-added services are located.  For example, the Sec. 201 protection totally negates any advantage that could be gained from importing steel for the sole purposes of adding value before shipping to Mexico.  Access to northern Mexico via rail has made this kind of activity attractive to steel distributors.  Houston receives semifinished steel.  It undergoes a technical value-added service unavailable in Mexico.  Subsequently, it ships out to Mexico.  Sec. 201 protection would not permit such an activity to escape protection.  Even though the final client is not directly competing with the domestic industry, this type of operation is precluded from taking place.  The number of jobs affected by steel protection will be measurable in predominantly steel consuming regions such as those served by the port of Houston.

SUMMARY 

To our knowledge, no one has attempted to integrate the concepts of trade corridors, supply chains, and economic impacts to identify the cumulative impacts of trade.  Integrating aspects of these three methodologies is necessary because each of these methodologies has its own deficiencies for measuring economic impacts.  By and large, current economic and transportation impact methodologies focus on the economic impacts of investment, influenced by a focus on engineering, input-output modeling, and benefit/cost.  They do not reveal what takes place along transportation corridors (the story of trade) nor do they differentiate between trade corridors and transportation corridors.  While generally, these methods apply some type of input-output modeling to quantify the impact of transportation infrastructure on the economy, the current paradigm of transportation and economic impact research may have peaked, threatened with becoming a degenerating research program.    

The logistics and supply chain literatures go far in describing the process of trade.  For a management purpose, they even develop useful cost and performance measures that can be applied to assessing the economic and transportation impacts of trade.   However, the state of the art in supply chain and logistics literature does not attempt to specifically measure economic impacts.  It does not confine itself to specific corridors.   Port economic impact studies are confined to a specific location, yet they reveal little of the actual process aside from a description or list of port expenditures.  Great investment has been made in advancing the input-output methodologies as evidenced by the current generation of MARAD Portkit Economic Impact Toolkit software.  

Directions for Further Research

Notwithstanding the limits of port impact studies, they may offer the best point of departure for advancing research on the economic and transportation impacts of trade.  A literature on port impacts that can follow trade of specific commodities from origin to destination may be able to push input-output modeling away from simple conclusions based on aggregated impacts (direct, indirect, induced, backflow to the government) by being redrawn to incorporate impacts at the firm and commodity level.  Moreover, replication of the methodology put forth in this paper may suggest ways to quantify what we term nonquantifiable or immeasurable impacts perhaps feeding back into input-output analysis.  Such a line of research would involve looking into how conventional port economic impact methodologies can be adapted to follow a shipment from origin through destination for more direct impacts.  Though the data requirements are formidable, the port-to-port data can be obtained from vessel manifests, bills of lading, or customs declarations.  However, vessel manifests need to be reconfigured to include the advent of transshipment.  We cannot trace a shipment from just the vessel manifest of export origin alone.  For our individual shipments, we were limited to following ships with direct service between Vitória and Houston, even though much trade is transshipped at Freeport.  Many have called for the public release of port-to-port data.  Owing to proprietary nature of such data, little progress has been made. 

Domestically, perhaps an annual Waybill-style freight sample can be reengineered in order to provide the data needs for input-output analysis of foreign waterborne trade.  In any case, the problems still arise that process, management, and the human element are neglected.  Case studies and “stories” will continue to have more than intrinsic value as they reveal more impacts and factors affecting them.  If an international institution could standardize a multinational methodology for accompanying freight carriage along a supply chain, then perhaps such data could build from input-output methods currently in use today.  Thus, we could quantify the economic impacts of a corridor.

If we can quantify the economic impacts of a trade corridor, this methodology can benefit other areas of maritime research, where data envelopment analysis (DEA) is being applied to ports.  Just as ports have multiple inputs and outputs, so too do trade corridors.  Just as a port terminal can be considered a DEA decisionmaking unit, so too can a supply chain or trade corridor be considered a DMU.   Why not extend DEA from the port to the port-hinterland through analysis of a trade corridor as DMU?  Such an extension will have valuable uses in comparing trade corridors, benchmarking, and identifying best practices.  What makes a trade corridor successful, productive, and efficient?  Advances along this line would require more exploratory and descriptive research in order to generate a common set of indicators/measures of a trade corridor.  

Finally, in the post September 11, 2001 world port security is becoming an increasingly salient policy issue.  Focusing on commodity shipments along a trade corridor would point out operational complexities for enhancing security.   An application of a shipment level of analysis could uncover deficiencies in port security or test the impact of security measures on the conduct of trade and transportation.  
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Brazilian Inland-based Activity





Stage 2: After drying, coffee cherries are bagged in 60-kg sacks and trucked from several fazendas no farther than 35 km to a processing center at Manhuaçu, Minas Gerais, 250 km from Vitória.  Coffee sacks are emptied into a pile with coffees of similar quality.  In an automated process, coffee beans are separated from the cherries, washed, blended, and rebagged into 60-kg sacks.











Stage 1: By hand, coffee is harvested in eastern Minas Gerais highlands (Serra do Caparão) and transported to a central drying patio at the fazenda.  The harvest, which produced this shipment, yielded 2,038 60-kilogram sacks.  Small trucks and pickup trucks used to transport the harvest to the drying patio.  Average drying period is 19 days. 





Stage 3: Three-hundred twenty 60-kg sacks are transported to Vitória along with an additional order of 640 sacks in a convoy of 2 trucks, 1 trailer, and an escort guard.  Labor includes three truck drivers and two escort guards.  Transport covers a distance of 250 km in five hours at a speed of 50 km per hour over steep and mountainous terrain on BR-262.





Port of Vitória-based Activity





Stage 4: Arrival at container stuffing terminal and warehouse on premises of Port Authority of Espírito Santo.  The equivalent of 320 sacks are emptied into one container lined with a plastic bladder and sent by intraport rail link to container terminal to be loaded on Libra Buenos Aires.    	 





Stage 5: Loading from yard to ship on Libra Buenos Aires.  One team of longshoreman moves containers in port.  Stevedores load container onto ship. Costs: Crane moves- R$27.73, intraport forklift move- R$8.41, transteiner move- R$12.62.  Three moves total R$48.76 or $28.68 plus terminal handling charge.





Stage 6: Maritime transport to the Port of Houston- Libra Buenos Aires departs Vitória on July 4, 2000 with a duration of 13 days.  Costs: $1,850 freight charge for container from Vitória to Houston.  Voyage from Vitória follows route Puerto Cabello, Venezuela, Veracruz, Mexico, Altamira, Mexico, Houston, Texas, and New Orleans, Louisiana.





Total Brazil Outbound Economic/Transportation Impacts: �Stage 1: Labor costs estimated at R$48 per sack, transport costs- 63 centavos per sack.  �Stage 2: Transport costs estimated at 30 centavos per sack.  Processing costs amount to R$3 per sack.  �Stage 3: Over the road freight charges including insurance and security cost R$1.62 per bag. 


Stage 4: Container stuffing costs $130.


Stage 5: Handling costs $28.68 plus terminal handling charge.


Stage 6: Ocean freight charges estimated at $1,850 for transport from Vitória to Houston.





Port of Houston-based Activity





Stage 8: Processing at Port of Houston- awaiting clearances and documentation for U.S. Food and Drug Administration, U.S. Department of Agriculture, Customs, and sampling.


Labor involves partial involvement of one freight forwarder/customs house broker to facilitate documentation.  One sampler enters port terminal area to extract coffee sample for testing at out-of-state laboratory.  Costs include USDA and FDA charges of $10-$25 per TEU, Customs entry $75-$150 per TEU, and $12 per sample plus airfreight.  Further activities involve notification of client, transportation of documents, electronic data interchange for exchange of documents, letters of credit, clearances etc.





United States Inland-based Activity





Stage 7: Arrival of the Libra Buenos Aires at the Port of Houston at 6:45 am Monday, July 17, 2000.  Ship unloading container at Barbours Cut  Berth #2, stevedores unload container to terminal yard, intraport move to storage area.  Costs: TEU move- $185, inbound handling- $24.80, wharfage- $55.10


Ship-to-shore gantry crane for unloading move, intraport forklift move to storage area.








Stage 9: Drayage from port terminal to CADECO bonded warehouse, unloading of container at warehouse. Coffee is vacuumed and gravity fed from truck directly into conveyor, which transports the coffee into a silo. Costs: $100-$225 per TEU.  Transportation Consumed: One container on one truck travels 25 miles from Barbours Cut to CADECO warehouse for storage.





Stage 10: Drayage to roaster, loading of truck, delivery to Kraft.  The coffee is blown back into bulk bags and transported by truck.  Costs for transporting from CADECO to Kraft are estimated at US$100.�  Kraft roasts for the Maxwell House line of coffee products.





 








Total U.S. Inbound Economic/Transportation Impacts: Costs for a TEU move, $185; inbound handling, $24.80; wharfage to the Port of Houston Authority $2 per short ton or $55.10.  Other costs include customs clearance, $125; USDA inspection, $25; FDA inspection, $25; Sampling, $12 per sample plus airfreight; drayage to warehouse, $125; drayage to roaster, $125.











Brazilian Inland-based Activity





Stage 1: Production of steel coil.  Production requires arrival of inputs (coke, coal, iron ore) via Vitória-Minas Railway (Estrada de Ferro Vitória-Minas, EFVM) from Minas Gerais mining regions and port of Tubarão.  Mill is located between inland sources of iron ore and port of Tubarão, supplying foreign import inputs.			 





Stage 2: Loading of 95 steel coil to EFVM rail cars.  Attachment to standard general cargo train operated by Companhia Vale do Rio Doce (CVRD).  Steel coils load at Independente Camara Terminal at km 436.  Railcars fitted to carry approximately 6-9 coils.  Shipment of 95 flat rolled steel coils totals 880.7 metric tons.








Stage 3: Consolidation of rail shipments and transport from km 436 to km 30, location of Praia Mole Steel Products Terminal.  Train comprises 120 railcars, using two 2,700 horsepower diesel electric locomotives.  





Port of Vitória-based Activity





Stage 4:  Arrival at Port of Tubarão’s Praia Mole Steel Products Terminal.  Praia Mole operates 24/7/365.  Storage yard has capacity for 900,000 tons.  Exporting berths accommodate two vessels of 70,000 DWT or three vessels of 37,000 DWT.  Cranage includes five cranes with 42 metric ton capacity and three cranes with 25 metric ton capacity.  Shipment of 95 coils is consolidated with other Houston shipments from Belgo Mineira and Açominas, totalling 3,866 metric tons.       








Stage 5: Steel loaded aboard TBS Latin America Lines’ Comanche Belle.  Stevedoring services undertaken by Companhia Vale do Rio Doce.








Stage 6: Maritime transport to Houston from Praia Mole Steel Products Terminal adjacent to port of Tubarão.  TBS Latin America Lines’ Comanche Belle departs on March 11, 2001.  Bill of Lading processed on March 17, 2001.  








Total Brazil Outbound Economic/Transportation Impacts:  Shipment was sold on a basis of cost and freight (CFR).  The ocean freight charge for this shipment was $24 per metric ton or $21,136.80.  





Port of Houston-based Activity





Stage 8: Steel coils are transported, two to a truck, by a local trucking company, which operates its own storage facility within the port premises.  Documentation process, letters of credit, and customs clearance occur while steel stays within port.  This shipment uses Quast and Company as customs house broker.  Final declared customs value is  $345 per metric ton, making this shipment valued at $303,841.50.  If subject to duties or tariffs, these charges are added to final declared customs value.





United States Inland-based Activity





Stage 7: Comanche Belle arrives at the Port of Houston on March 11, 2001.  Two or three gangs of eight or nine stevedores meet the ship.  Steel coil is unloaded directly onto truck.  With coil weight of approximately 9.16 metric tons, two coils are loaded per truck.  Costs to unload steel are 35 cents per 100 pounds or  $7 per short ton, making this shipment cost $6,796.  








Stage 9:  Steel coils transported on “just-in-time” basis to steel distributor as needed.  Steel transported 3-4 miles to steel company.  A shipment of 95 steel coil may remain in storage area for weeks before being totally consumed.      





Stage 10:  Steel is processed into semifinished or finished products, fit to customers’ specifications. End uses may include further stamping, cutting for production of metal gaskets. 


 








Total U.S. Inbound Economic/Transportation Impacts: Stage 7-8: Steel unloading costs $7 per short ton or $6,796 total.  This cost represents 2.2 percent of the final declared customs cost.    Other costs for customs clearance, $125; wharfage to the Port of Houston Authority, $2 per short ton; drayage to client, $100 per truck.











� In this report, process is taken to mean as a “story” of what is needed to make trade happen along a specific corridor.  In this sense, “story” includes a detailed description of a commodity supply chain for a shipment from its origin to its destination.





� For a review of port impact studies, their methodologies and limitations, see Leigh B. Boske and John Cuttino, The Impacts of U.S.-Latin American Trade on the Southwest’s Economy and Transportation System: An Assessment of Impact Methodologies (Austin, Texas: Lyndon B. Johnson School of Public Affairs, The University of Texas at Austin, 2001).  





� The Council of Logistics Management operationally defines logistics as “that part of the supply chain process that plans, implements, and controls the efficient, effective forward and reverse flow and storage of goods, services, and related information between the point of origin and the point of consumption in order to meet customers’ requirements,” Council of Logistics Management web site, available at: � HYPERLINK "http://www.clm1.org/about/purpose.asp" ��www.clm1.org/about/purpose.asp�, cited  November 10, 2001.





� Warren Rose, Catalyst of an Economy: The Economic Impact of the Port of Houston 1958-1963 (Houston, Texas: Center for Research in Business and Economics, University of Houston, August 1965); and, Martin Associates, The Local and Regional Economic Impacts of the Port of Houston (Lancaster, Pennsylvania, March 29, 1999).





� Vitória hosts a port complex linked to a rail and highway networks that serves a 10-state hinterland (Acré, Bahia, Espírito Santo, Goiás, Mato Grosso, Mato Grosso do Sul, Minas Gerais, Rio de Janeiro, Rondônia, and Tocantins) in addition to the Federal District of Brasília.
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