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Writing a book is usually a solitary venture, but The Box was a more private project than most. This was not entirely my choice. Early on in my work, when acquaintances would ask what I’d been doing, I would proudly tell them I was writing a history of the shipping container. The result of this disclosure was invariably stunned silence, as my interlocutors tried to think of something to say about a boring metal box. Eventually, I stopped talking about the book altogether, simply to avoid the embarrassment that every mention of the topic would bring.

The response to the book’s publication in the spring of 2006, then, caught me by surprise. I knew that the history of containerization would show itself to be a far more absorbing topic than readers imagined, and I figured that economists and logistics specialists might be intrigued by my argument that tumbling transport costs were critical in opening the way to what we now call globalization. I had not the slightest clue, however, that the container was on its way to becoming something trendy. Then the invitations began to arrive. In New York, I shared a platform with architects using containers to design office buildings and apartments. In Genoa, I spoke alongside an entrepreneur who turned containers into temporary art galleries, while in Santa Barbara, California, the local museum joined forces with a university to promote a series of public events on ramifications of the container that I had never considered. The ugliness of stacks of abandoned containers; the security threat posed by millions of boxes with undetermined contents; the environmental damage caused by massive movement of cargo: all of these issues came to the fore in reviews and critical articles.

Then business executives weighed in. A leading computer manufacturer embraced the box as a metaphor for modular products, announcing a “data center in a box.” A major oil company drew insights from the container that helped it cut the cost of exploration in the Canadian Arctic. Several consulting firms applied lessons from containerization to a variety of business problems having nothing to do with freight transportation. A software house developed the notion of a computer system that passed “containerized” pieces of data from one location to the next, an extension of containerization well beyond any I had imagined.

Academics drew on The Box to open some new lines of intellectual inquiry. Prior to the book’s publication, as I discovered in the course of my research, there had been very little serious study of the container and its consequences, except in the area of labor relations. That neglect was partly due to lack of data: chapter 13 lays out the obstacles to developing reliable estimates of how the container has changed transport costs since the 1950s. The reluctance of academics to cross traditional boundaries also inhibited exploration of the container’s impact. One expert on logistics, for example, was quite familiar with containerships but told me he had never considered the container’s impact on shore. Mainly, however, I think academics ignored the container for so long because it seemed so prosaic. A noted economic historian, a reader informed me, had long proclaimed to students that while the container was an important development, it was too simple to be worth much study. The book may at least have knocked down that last objection. It seems to have provided fodder for a variety of conferences and symposia, stimulating a new intellectual dialogue about the role of transportation in economic change.

The media have undertaken a similar reconsideration. Since the late 1980s, commentators have filled columns and airwaves with glib chatter about globalization, as if it were merely a matter of bits and bytes and corporate cost-cutting. Since The Box appeared, however, many news stories and articles have acknowledged that, digital communication notwithstanding, the integration of the world economy depends less on call centers and trans-Pacific exports of technical services than on the ability to move goods cheaply from here to there. The Box, I hope, has contributed to public understanding that inadequate port, road, and rail infrastructure can cause economic harm by raising the cost of moving freight.

Many aspects of the response to The Box were startling, but perhaps the most unexpected concerns a widespread stereotype about innovation. In his later years, Malcom McLean, the former trucker whose audacious scheme to create the first containership line is recounted in chapter 3, was frequently asked how he came up with the idea of the container. He responded with a tale about how, after spending hours in late 1937 queuing at a Jersey City pier to unload his truck, he realized that it would be quicker simply to hoist the entire truck body on board. From this incident, we are meant to believe, came his decision eighteen years later to buy a war-surplus tanker and equip it to carry 33-foot-long containers.

The story of this “Aha!” moment does not appear in The Box, because I believe the event never occurred. There is certainly no contemporaneous evidence for it. I suspect that the story of McLean’s stroke of genius took on a life of its own as, decades later, well-meaning people asked McLean where the container came from. As I show in chapter 2, ship lines and railroads had been experimenting with containers for a half century before Malcom McLean’s trip to Jersey City, and containers were already in wide use in North America and Europe when McLean’s first ship set sail in 1956.

Malcom McLean’s real contribution to the development of containerization, in my view, had to do not with a metal box or a ship, but with a managerial insight. McLean understood that transport companies’ true business was moving freight rather than operating ships or trains. That understanding helped his version of containerization succeed where so many others had failed. To my consternation, though, I quickly learned that many people quite fancy the tale of McLean’s dockside epiphany. The idea of a single moment of inspiration, of the apple landing on young Isaac Newton’s head, stirs the soul, even if it turns out to be apocryphal. In contrast, the idea that innovation occurs in fits and starts, with one person adapting a concept already in use and another figuring out how to make a profit from it, has little appeal. The world likes heroes, even if the worshipful story of one person’s heroic effort is rarely an accurate representation of the complex path of technological advance.

How innovation really works is certainly one of the lessons of The Box, but for me there is another that looms even larger: the role of unintended consequences. Economists, myself included, are in the business of predicting events; we like to think that we can analyze what has happened and gain insight into what will occur in the days to come. Business school students take a similar approach, learning to apply quantitative analysis to historical data in order to draw conclusions about the future. In the business world, this way of looking at the world through a spreadsheet is treated as modern management thinking. It’s the bread and butter of some of the world’s most famous, and expensive, consulting firms.

The story of containerization attests to the limits of this sort of rational analysis, for the developments recounted in The Box turned out not at all as expected. Containerization, after all, began as a means of shaving a few dollars off the cost of sending Malcom McLean’s trucks between New York and North Carolina. At best, it was regarded as a minor innovation, “an expedient,” as one leading naval architect opined in 1958. Perhaps, the experts thought, containers might capture a small share of America’s declining coastal shipping business. They were deemed impractical for most types of cargo and for shipments to distant places, such as Asia.

Absolutely no one anticipated that containerization would open the way to vast changes in where and how goods are manufactured, that it would provide a major impetus to transport deregulation, or that it would help integrate East Asia into a world economy that previously had centered on the North Atlantic. That containerization would eliminate the jobs of dockworkers was clear from the start, but no one imagined that it would cause massive job loss among workers in manufacturing and wholesaling whose employment had long been tied to the presence of nearby docks. Political leaders, trade unionists, and corporate executives made costly mistakes because they failed to apprehend the container’s influence. U.S. railroads fought containerization tooth and nail in the 1960s and 1970s, convinced that it would destroy their traditional boxcar business, never imagining that in the second decade of the twenty-first century they would be carrying fourteen million containers every year. Many shipping magnates—including, eventually, McLean himself—led their ship lines to failure by misjudging how the container business would develop. And certainly, no one in the early days of container shipping foresaw that this American-born industry would come to be dominated by European and Asian firms, as the U.S.-flag ship lines, burdened by a legacy of protected markets and heavy regulation, proved unable to compete in a fast-changing world.

And, of course, no one involved with the container’s development imagined that metal boxes would come to be regarded as a major security threat. Improved security, ironically, was originally one of the container’s big selling points: cargo packed inside a locked container was far less susceptible to theft and damage than cargo handled loose. Ship lines and border-control officials were taken by surprise in the 1980s, when smugglers figured out that the relative secrecy, anonymity, and reliability of container shipping made it ideal for transporting drugs and undocumented migrants as well. In those days, enclosing container yards with fences and locked gates was thought adequate to solve the problem.

Two decades later, evaluating potential threats after a series of devastating attacks, antiterrorism experts hit upon the possibility that terrorists might cripple world trade by exploding radioactive weapons secreted in containers. The seriousness of that threat was impossible to evaluate, although experience has made clear that terrorists bent on wreaking large-scale devastation can do so with readily available materials—ammonium nitrate fertilizer, propane, explosives embedded with nails—without going to the trouble of building a “dirty bomb.” Nonetheless, containers suddenly came into public consciousness as an urgent threat, one that no government anywhere was equipped to confront. A large-scale spending program inevitably followed, with radiation detectors appearing at port gates and port workers mandated to wear supposedly tamper-proof identity cards. Whether these efforts have improved security remains unclear; tests using satellites to track container shipments from origin to destination have not been promising. The frenetic attempt to bolster security at the ports, however, may have created a risk that may be even more difficult to address: the risk that precipitous government orders to detain vessels or close ports in the face of a real or imagined terrorist action could cause grave damage to economies all around the world.

The history of the shipping container is humbling. Careful planning and thorough analysis have their place, but they provide little guidance in the face of abrupt changes that alter an industry’s very fundamentals. Flexibility is a virtue in such a situation. Resistance can be a vice, but so can a rush to action. In this kind of situation, “expect the unexpected” may be as good a motto as any.

Just as no one in the container’s early years imagined a ship that could carry the freight moved by ten thousand trucks or dreamed that the world’s ports would soon be handling the arrival of two million 40-foot containers every week, so, too, did no one conceive that steel shipping containers could be turned into houses and sculptures or that abandoned containers would become a serious nuisance. That simple metal box was what we today label a disruptive technology. Even now, six decades after it came into use, it continues to affect our world in unexpected ways.

August 2015
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Container shipping is not ancient history, but much relatively recent source material proved surprisingly difficult to locate. Many relevant corporate records have been destroyed. The early growth of containerization was nurtured by the Port of New York Authority (now the Port Authority of New York and New Jersey), but many of that agency’s records were destroyed in the terrorist attacks on the World Trade Center on September 11, 2001. That this book came to be is a tribute to the many dedicated archivists and librarians who helped me identify extant materials in collections that researchers rarely look at, as well as to private individuals who combed through their own files for important records.

Back in the early 1990s, when I first thought of writing about Malcom McLean, George Stevenson of the North Carolina State Archives came up with hard-to-find material about the McLean family. When I decided to revisit containerization more recently, Kenneth Cobb of the New York Municipal Archives, Doug DiCarlo of the LaGuardia and Wagner Archives at LaGuardia Community College in New York, and Bette M. Epstein of the New Jersey State Archives in Trenton helped me piece together the story of how the container decimated New York City’s port.

The lack of historical material on the International Longshoremen’s Association (ILA) is a serious impediment to historical work on longshore labor relations. Gail Malmgreen of the Robert F. Wagner Labor Archives at New York University helped me locate documents and oral histories in that remarkable collection. Patrizia Sione and Melissa Holland of the Kheel Center, Catherwood Library, at the Cornell University School of Industrial and Labor Relations, guided me through the papers of Vernon Jensen, which contain a wealth of detail on the ILA.

Military history is not my field, but my efforts to learn about the role of container shipping in the Vietnam War benefited from much expert guidance. Gina Akers and Wade Wyckoff of the Operational Archives Branch of the Naval Historical Center, in Washington, helped me with the records of the Military Sea Transportation Service and with the U.S. Navy’s extensive collection of oral histories. Jeannine Swift and Rich Boylan, of the Modern Military Records division of the National Archives in College Park, Maryland, went to great lengths to locate little-used material on Vietnam-era logistics. William Moye, of the U.S. Army Materiel Command Historical Office at Fort Belvoir, Virginia, furnished important information on General Frank S. Besson Jr., who persuaded the U.S. armed forces to embrace containerization.

Roger Horowitz and Christopher T. Baer, of the Hagley Museum and Library in Wilmington, Delaware, suggested files I would never have thought to investigate in the archives of the Penn Central railroad. Beth Posner of the City University of New York Graduate Center located much obscure material for me. I also drew on resources from the Bancroft Library of the University of California at Berkeley, the Library of Congress, the Cornell University library system, the New York Public Library, and the Seattle Public Library, and I wish to record my appreciation for their assistance.

The oral histories prepared for the Smithsonian by Arthur Donovan, professor emeritus at the U.S. Merchant Marine Academy, and the late Andrew Gibson are an important source for any researcher on this subject, and Professor Donovan also pointed me to records on container standards. Marilyn Sandifur, Midori Tabata, Jerome Battle, and Mike Beritzhoff of the Port of Oakland were kind enough to guide me around the port and bring my knowledge of terminal management up to date. I owe a particular debt to Jim Doig, who allowed me to use material (now in the New Jersey State Archives) that he compiled in preparing his masterful book on the Port of New York Authority, and to Les Harlander, whose files on the negotiation of container standards are the major source for chapter 7.

The hospitality and knowledge of a number of people were helpful in preparing the second edition of this book. At the risk of omitting some, I particularly want to mention Mohammed Ali Ahmed, Jan Blomme, Sergio Bologna, Justin Boyar, Enrique Clement, Juan Carlos Croston, Annik Dirkx, Peter Ford, Hilda Ghiara, Jan Goderis, Daniel Isaza, Hercules Haralambides, Jean Pierre Lecomte, Sarah Lockie, Khoder Makki, Carlos Motta, Linky Motta, Luis Carlos Motta, Stanley Motta, Enrico Musso, Jan Nater, Demostenes Perez, Surse Pierpoint, Jorge Quijano, Rodolfo Sabonge, Evert Smit, Carlos Urriola, Mirjam Veldman, Richard de Villiers, and Roberta Weisbrod. I also benefited from the insightful comments and anecdotes of readers and audience members in many countries.

A number of people read portions of the original manuscript, caught embarrassing errors, pointed me to additional sources, and provided valuable comments. I especially wish to thank Jim Doig, Joshua Freeman, Vincent Grey, Les Harlander, Thomas Kessner, Nelson Lichtenstein, Kathleen McCarthy, Bruce Nelson, and Judith Stein. The material in chapter 5 was presented to the Business History Conference, several of whose members provided insights and suggestions. Portions of chapter 5 appeared in Business History Review, whose anonymous referees made extremely helpful suggestions, and the referees who reviewed the manuscript for Princeton University Press did much to improve it. I would also like to thank Tim Sullivan, who acquired the manuscript for Princeton University Press and who enthusiastically shared my vision of this book and my belief that the container really did change the world.
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The World the Box Made

On April 26, 1956, a crane lifted fifty-eight aluminum truck bodies aboard an aging tanker ship moored in Newark, New Jersey. Five days later, the Ideal-X sailed into Houston, where fifty-eight trucks waited to take on the metal boxes and haul them to their destinations. Such was the beginning of a revolution.

Decades later, when enormous trailer trucks rule the highways and trains hauling nothing but stacks of boxes rumble through the night, it is hard to fathom just how much the container has changed the world. In 1956, China was not the world’s workshop. It was not routine for shoppers to find Brazilian shoes and Mexican vacuum cleaners in stores in the middle of Kansas. Japanese families did not eat beef from cattle raised in Wyoming, and French clothing designers did not have their exclusive apparel cut and sewn in Turkey or Vietnam. Before the container, transporting goods was expensive—so expensive that it did not pay to ship many things halfway across the country, much less halfway around the world.

What is it about the container that is so important? Surely not the thing itself. A soulless aluminum or steel box held together with welds and rivets, with a wooden floor and two enormous doors at one end: the standard container has all the romance of a tin can. The value of this utilitarian object lies not in what it is, but in how it is used. The container is at the core of a highly automated system for moving goods from anywhere, to anywhere, with a minimum of cost and complication on the way.

The container made shipping cheap, and by doing so changed the shape of the world economy. The armies of ill-paid, ill-treated workers who once made their livings loading and unloading ships in every port are no more, their tight-knit waterfront communities now just memories. Cities that had been centers of maritime commerce for centuries, such as New York and Liverpool, saw their waterfronts decline with startling speed, unsuited to the container trade or simply unneeded, and the manufacturers that endured high costs and antiquated urban plants in order to be near their suppliers and their customers have long since moved away. Venerable ship lines with century-old pedigrees were crushed by the enormous cost of adapting to container shipping. Merchant mariners, who had shipped out to see the world, had their traditional days-long shore leave in exotic harbors replaced by a few hours ashore at a remote parking lot for containers, their vessel ready to weigh anchor the instant the high-speed cranes finish putting huge metal boxes off and on the ship.

Even as it helped destroy the old economy, the container helped build a new one. Sleepy harbors such as Busan and Seattle moved into the front ranks of the world’s ports, and massive new ports were built in places like Felixstowe, in England, and Tanjung Pelepas, in Malaysia, where none had been before. Small towns, distant from the great population centers, could take advantage of their cheap land and low wages to entice factories freed from the need to be near a port to enjoy cheap transportation. Sprawling industrial complexes where armies of thousands manufactured products from start to finish gave way to smaller, more specialized plants that shipped components and half-finished goods to one another in ever lengthening supply chains. Poor countries, desperate to climb the rungs of the ladder of economic development, could realistically dream of becoming suppliers to wealthy countries far away. Huge industrial complexes mushroomed in places like Los Angeles and Hong Kong, only because the cost of bringing raw materials in and sending finished goods out had dropped like a stone.1

This new economic geography allowed firms whose ambitions had been purely domestic to become international companies, exporting their products almost as effortlessly as selling them nearby. If they did, though, they soon discovered that cheaper shipping benefited manufacturers in Thailand or Italy just as much. Those who had no wish to go international, who sought only to serve their local clientele, learned that they had no choice: like it or not, they were competing globally because the global market was coming to them. Shipping costs no longer offered shelter to high-cost producers whose great advantage was physical proximity to their customers; even with customs duties and time delays, factories in Malaysia could deliver blouses to Macy’s in Herald Square more cheaply than could blouse manufacturers in the nearby lofts of New York’s garment district. Multinational manufacturers—companies with plants in different countries—transformed themselves into international manufacturers, integrating once isolated factories into networks so that they could choose the cheapest location in which to make a particular item, yet still shift production from one place to another as costs or exchange rates might dictate. In 1956, the world was full of small manufacturers selling locally; by the end of the twentieth century, purely local markets for goods of any sort were few and far between.

For workers, of course, this has all been a mixed blessing. As consumers, they enjoy infinitely more choices thanks to the global trade the container has stimulated. By one careful study, the United States imported four times as many varieties of goods in 2002 as in 1972, generating a consumer benefit—not counted in official statistics—equal to nearly 3 percent of the entire economy. The competition that came with increased trade has diffused new products with remarkable speed and has held down prices so that average households can partake. The ready availability of inexpensive imported consumer goods has boosted living standards around the world.2

As wage earners, on the other hand, workers have every reason to be ambivalent. In the decades after World War II, wartime devastation created vast demand while low levels of international trade kept competitive forces under control. In this exceptional environment, workers and trade unions in North America, Western Europe, and Japan were able to negotiate nearly continuous improvements in wages and benefits, while government programs provided ever stronger safety nets. The workweek grew shorter, disability pay was made more generous, and retirement at sixty or sixty-two became the norm. The container helped bring an end to that unprecedented advance. Low shipping costs helped make capital even more mobile, increasing the bargaining power of employers against their far less mobile workers. In this highly integrated world economy, the pay of workers in Shenzhen sets limits on wages in South Carolina, and when the French government ordered a shorter workweek with no cut in pay, it discovered that nearly frictionless, nearly costless shipping made it easy for manufacturers to avoid the higher cost by moving abroad.3

A modern containerport is a factory whose scale strains the limits of imagination. At each berth—the world’s biggest ports have dozens—rides a mammoth oceangoing vessel, up to 1,400 feet long and 194 feet across, carrying nothing but metal containers. The deck is crowded with row after row of them, red and blue and green and silver, stacked 15 or 20 abreast and 8 or 10 high. Beneath the deck are yet more containers, stacked 6 or 8 deep in the holds. The structure that houses the crew quarters, topped by the navigation bridge, is toward the stern, barely visible above the stacks of boxes. The crew accommodations are small, but so is the crew. A ship carrying 9,000 40-foot containers, filled with 200,000 tons of shoes and clothes and electronics, may make the three-week transit from Hong Kong through the Suez Canal to Germany with only twenty people on board.4

On the wharf, a row of cranes goes into action almost as soon as the ship ties up. The cranes are huge steel structures, rising 200 feet into the air and weighing more than two million pounds. Their legs stretch 50 feet apart, easily wide enough for several truck lanes or even train tracks to pass beneath. The cranes rest on rails running parallel to the ship’s side, so that they can move forward or aft as required. Each crane extends a boom 115 feet above the dock and long enough to span the width of a ship broader than the Panama Canal.

High up in each crane, an operator controls a trolley able to travel the length of the boom, and from each trolley hangs a spreader, a steel frame designed to lock onto all four top corners of a 25-ton box. As unloading begins, each operator moves his trolley out the boom to a precise location above the ship, lowers the spreader to engage a container, raises the container up toward the trolley, and pulls trolley and container quickly toward the wharf. The trolley stops above a rubber-tired transporter waiting between the crane’s legs, the container is lowered onto the transporter, and the spreader releases its grip. The transporter then moves the container to the adjacent storage yard, while the trolley moves back out over the ship to pick up another box. The process is repeated every two minutes, or even every ninety seconds, each crane moving 30 or 40 boxes an hour from ship to dock. As parts of the ship are cleared of incoming containers, reloading begins, and dockside activity becomes even more frenzied. Each time the crane places an incoming container on one vehicle, it picks up an outbound container from another, simultaneously emptying and filling the ship.

In the yard, a mile-long strip paved with asphalt, the incoming container is driven beneath a stacking crane. The stacker has rubber-tired wheels 50 feet apart, wide enough to span a truck lane and four adjacent stacks of containers. The wheels are linked by a metal structure 70 feet in the air, so that the entire machine can move back and forth above the rows of containers stacked six high. The crane engages the container, lifts it from the transporter, and moves it across the stacks of other containers to its storage location. A few hours later, the process will be reversed, as the stacking crane lifts the container onto a steel chassis pulled by an over-the-road truck. The truck may take the cargo hundreds of miles to its destination or may haul it to a nearby rail yard, where low-slung cars specially designed for containers await loading.

The colorful chaos of the old-time pier is nowhere in evidence at a major container terminal, the brawny longshoremen carrying bags of coffee on their shoulders nowhere to be seen. Terry Malloy, the muscular hero played by Marlon Brando in On the Waterfront, would not be at home. Almost every one of the intricate movements required to service a vessel is choreographed by a computer long before the ship arrives. Computers, and the vessel planners who use them, determine the order in which the containers are to be discharged, to speed the process without destabilizing the ship.

The actions of the container cranes and the equipment in the yard all are programmed in advance. The longshoreman who operates each crane faces a screen telling him which container is to be handled next and may well be seated in a windowless room in a nearby building, driving the crane by remote control rather than high in the air. The vehicles on the dock have screens directing where each container is to be moved, unless the terminal dispenses with longshoremen by using driverless transporters to pick up the containers at shipside and centrally controlled stacker cranes to handle container storage. The computers have determined that the truck picking up incoming container ABLQ 998435 should be summoned to the terminal at 10:45 a.m., and that outgoing container JKFC 119395, a 40-foot box bound for Newark, carrying 56,800 pounds of machinery and currently stacked at yard location A-52-G-6, will be loaded third from the bottom in the fourth slot in the second row of the forward hold. They have ensured that the refrigerated containers are placed in bays with electrical hookups, and that containers with hazardous contents are apart from containers that could increase the risk of explosion. The entire operation runs like clockwork, with no tolerance for error or human foibles. Within twenty-four hours, the ship discharges its thousands of containers, takes on thousands more, and steams on its way.

Every day at every major port, thousands of containers arrive and depart by truck and train. Loaded trucks stream through the gates, where scanners read the unique number on each container and computers compare it against ships’ manifests before the trucker is told where to drop his load. Tractor units arrive to hook up chassis and haul away containers that have just come off the ship. Trains carrying nothing but double-stacked containers roll into an intermodal terminal close to the dock, where giant cranes straddle the entire train, working their way along as they remove one container after another. Outbound container trains, destined for a rail yard two thousand miles away with only the briefest of stops en route, are assembled on the same tracks and loaded by the same cranes.

The result of all this hectic activity is a nearly seamless system for shipping freight around the world. A 25-ton container of coffeemakers can leave a factory in Malaysia, be loaded aboard a ship, and cover the 9,000 miles to Los Angeles in 23 days. A day later, the container is on a unit train to Chicago, where it is transferred immediately to a truck headed for Cincinnati. The 11,000-mile trip from the factory gate to the Ohio warehouse can take as little as 28 days, a rate of 400 miles per day, at a cost lower than that of a single business-class airline ticket. More than likely, no one has touched the contents, or even opened the container, along the way.

This high-efficiency transportation machine is a blessing for exporters and importers, but it has become a curse for customs inspectors and security officials. Each container is accompanied by a manifest listing its contents, but neither ship lines nor ports can vouch that what is on the manifest corresponds to what is inside. Nor is there any easy way to check: opening the doors at the end of the box normally reveals only a wall of paper-board cartons. With a single ship able to disgorge 9,000 40-foot-long containers in a matter of hours, and with a port such as Busan or Rotterdam handling perhaps 40,000 loaded containers on the average workday, and with each container itself holding row after row of boxes stacked floor to ceiling, not even the most careful examiners have a remote prospect of inspecting it all. Containers can be just as efficient for smuggling undeclared merchandise, illegal drugs, undocumented immigrants, and terrorist bombs as for moving legitimate cargo.5

Getting from the Ideal-X to a system that moves tens of millions of boxes each year was not an easy voyage. Both the container’s promoters and its opponents sensed from the very beginning that this was an invention that could change the way the world works. That first container voyage of 1956, an idea turned into reality by the ceaseless drive of an entrepreneur who knew nothing about ships, unleashed more than a decade of battle around the world. Many titans of the transportation industry sought to stifle the container. Powerful labor leaders pulled out all the stops to block its ascent, triggering strikes in dozens of harbors. Some ports spent heavily to promote it, while others spent huge sums for traditional piers and warehouses in the vain hope that the container would prove a passing fad. Governments reacted with confusion, trying to figure out how to capture its benefits without disturbing the profits, jobs, and social arrangements that were tied to the status quo. Even seemingly simple matters, such as the design of the steel fitting that allows almost any crane in any port to lift almost any container, were settled only after years of contention. In the end, it took a major war, the United States’ painful campaign in Vietnam, to prove the merit of this revolutionary approach to moving freight.

How much the container matters to the world economy has proven challenging to quantify. In the ideal world, we would like to know how much it cost to send one thousand men’s shirts from Bangkok to Geneva in 1955, and to track how that cost changed as containerization came into use. Such data do not exist, but it seems clear that the container brought sweeping reductions in the cost of moving freight. From a tiny tanker laden with a few dozen containers that would not fit on any other vessel, container shipping matured into a highly automated, highly standardized industry on a global scale. An enormous containership can be loaded with a minute fraction of the labor and time required to handle a small conventional ship half a century ago. A few crew members can manage an oceangoing vessel longer than four football fields. A trucker can deposit a trailer at a customer’s loading dock, hook up another trailer, and drive on immediately, rather than watching his expensive rig stand idle while the contents are removed. All of those changes are consequences of the container revolution. Transportation has become so efficient that for many purposes, freight costs do not much affect economic decisions. As economists Edward L. Glaeser and Janet E. Kohlhase suggest, “It is better to assume that moving goods is essentially costless than to assume that moving goods is an important component of the production process.” Before the container, such a statement was unimaginable.6

In 1961, before the container was in international use, ocean freight costs alone accounted for 12 percent of the value of U.S. exports and 10 percent of the value of U.S. imports. “These costs are more significant in many cases than governmental trade barriers,” the staff of the Joint Economic Committee of Congress advised, noting that the average U.S. import tariff was 7 percent. And ocean freight, dear as it was, represented only a fraction of the total cost of moving goods from one country to another. A pharmaceutical company would have paid approximately $2,400 to ship a truckload of medicines from the U.S. Midwest to an interior city in Europe in 1960 (see table 1). This might have included payments to a dozen different vendors: a local trucker in Chicago, the railroad that carried the truck trailer on a flatcar to New York or Baltimore, a local trucker in the port city, a port warehouse, a steamship company, a warehouse and a trucking company in Europe, an insurer, a European customs service, and the freight forwarder who put all the pieces of this complicated journey together. Half the total outlay went for port costs.7

Table 1. Cost of Shipping One Truckload of Medicine from Chicago to Nancy, France (estimate ca. 1960)



	
	Cash Outlay

	Percent of Cost




	Freight to U.S. port city

	   $341

	14.3%




	Local freight in port vicinity

	     $95

	  4.0%




	Total port cost

	$1,163

	48.7%




	Ocean shipping

	   $581

	24.4%




	European inland freight

	   $206

	  8.6%




	Total

	$2,386

	




Source: American Association of Port Authority data reported by John L. Eyre. See note 7 to this chapter.

This process was so expensive that in many cases selling internationally was not worthwhile. “For some commodities, the freight may be as much as 25 per cent of the cost of the product,” two engineers concluded after a careful study of data from 1959. Shipping steel pipe from New York to Brazil cost an average of $57 per ton in 1962, or 13 percent of the average cost of the pipe being exported—a figure that did not include the cost of getting the pipe from the steel mill to the dock. Shipping refrigerators from London to Capetown cost the equivalent of 68 U.S. cents per cubic foot, adding $20 to the wholesale price of a midsize unit. No wonder that, relative to the size of the economy, U.S. international trade was smaller in 1960 than it had been in 1950, or even in the Depression year of 1930. The cost of conducting trade had gotten so high that in many cases trading made no sense.8

By far the biggest expense in this process was shifting the cargo from land transport to ship at the port of departure and moving it back to truck or train at the other end of the ocean voyage. As one expert explained, “A four thousand mile voyage for a shipment might consume 50 percent of its costs in covering just the two ten-mile movements through two ports.” These were the costs that the container affected first, as the elimination of piece-by-piece freight handling brought lower expenses for longshore labor, insurance, pier rental, and the like. Containers were quickly adopted for land transportation, and the reduction in loading time and transshipment cost lowered rates for goods that moved entirely by land. As ship lines built huge vessels specially designed to handle containers, ocean freight rates plummeted. And as container shipping became intermodal, with a seamless shifting of containers among ships and trucks and trains, goods could move in a never-ending stream from Asian factories directly to the stockrooms of retail stores in North America or Europe, making the overall cost of transporting goods little more than a footnote in a company’s cost analysis.9

Transport efficiencies, though, hardly begin to capture the economic impact of containerization. The container not only lowered freight bills, it saved time. Quicker handling and less time in storage translated to faster transit from manufacturer to customer, reducing the cost of financing inventories sitting unproductively on railway sidings or in pierside warehouses awaiting a ship. The container, combined with the computer, made it practical for companies like Toyota and Honda to develop just-intime manufacturing, in which a supplier makes the goods its customer wants only as the customer needs them and then ships them, in containers, to arrive at a specified time. Such precision, unimaginable before the container, has led to massive reductions in manufacturers’ inventories and correspondingly huge cost savings. Retailers have applied those same lessons, using careful logistics management to squeeze out billions of dollars of costs.

These savings in freight costs, in inventory costs, and in time to market have encouraged ever-longer supply chains, allowing buyers in one country to purchase from sellers halfway around the globe with little fear that the gaskets will not arrive when needed or that the dolls will not be on the toy store shelf before Christmas. The more reliable these supply chains become, the further retailers, wholesalers, and manufacturers are willing to reach in search of lower production costs—and the more likely it becomes that workers will feel the sting of dislocation as their employers find distant sources of supply.

Some scholars have argued that reductions in transport costs thanks to the container are at best marginal improvements that have had negligible effects on trade flows. This book disputes that view. In the decade after the container first came into international use, in 1966, the volume of international trade in manufactured goods grew more than twice as fast as the volume of global manufacturing production, and two and a half times as fast as global economic output. Something was accelerating the growth of trade even though the economic expansion that normally stimulates trade was weak. Something was driving a vast increase in international commerce in manufactured goods even though oil shocks were making the world economy sluggish. While attributing the vast changes in the world economy to a single cause would be foolhardy, we should not dismiss out of hand the possibility that the extremely sharp drop in freight costs played a major role in increasing the integration of the global economy.10

The subject of this book lies at the confluence of several major streams of research. One delves into the impact of changes in transportation technology, a venerable subject for both historians and economists. The steamship, invented in the 1780s and put to regular use by 1807, strengthened New York City’s prominence as a port, and the Erie Canal, an undertaking of unprecedented size, had an even greater impact. The radical decline in ocean freight rates during the nineteenth century, the result of technological change and improved navigation techniques, encouraged a huge increase in world trade and added to Europe’s eagerness to found colonies. The connection between railroad development and U.S. economic growth has been debated strenuously, but there is little dispute that lower rail freight rates increased agricultural productivity, knitted the North together before the Civil War, and eventually made Chicago the hub of a region stretching a thousand miles to the west. A transport innovation of the 1880s, the refrigerated rail car, made meat affordable for average households by allowing meat companies to ship carcasses rather than live animals across the country. The truck and the passenger car reshaped urban development starting in the 1920s, and more recently commercial aviation redrew the economic map by bringing formerly isolated communities within a few hours of major cities. This book will argue that container shipping has had a similarly large effect in stimulating trade and economic development—and that, as with steamships, railroads, and airplanes, government intervention both encouraged and deterred its growth.11

The importance of innovation is at the center of a second, and rapidly growing, body of research. Capital, labor, and land, the basic factors of production, have lost much of their fascination for those looking to understand why economies grow and prosper. The key question asked today is no longer how much capital and labor an economy can amass, but how innovation helps employ those resources more effectively to produce more goods and services. This line of research makes clear that new technology, by itself, has little economic benefit. As economist Nathan Rosenberg observed, “Innovations in their early stages are usually exceedingly ill-adapted to the wide range of more specialised uses to which they are eventually put.” Resistance to new methods can impede their adoption. Potential users may avoid commitments until the future is more certain; as early buyers of Betamax video players can attest, it is risky to bet on a technology that turns out to be a dead end. Even after a new technology is proven, its spread must often wait until prior investments have been recouped; although Thomas Edison invented the incandescent light bulb by 1879, only 3 percent of U.S. homes had electric lighting twenty years later. The economic benefits arise not from innovation itself, but from the entrepreneurs who eventually discover ways to put innovations to practical use—and most critically, as economists Erik Brynjolfsson and Lorin M. Hitt have pointed out, from the organizational changes through which businesses reshape themselves to take advantage of the new technology.12

This book contends that, just as decades elapsed between the taming of electricity in the 1870s and the widespread use of electrical power, so too did the embrace of containerization take time. Big savings in the cost of handling cargo on the docks did not translate immediately into big savings in the total cost of transportation. Transportation companies were generally ill-equipped to exploit the container’s advantages, and their customers had designed their operations around different assumptions about costs. Only with time, as container shipping developed into an entirely new system of moving goods by land and sea, did it begin to affect trade patterns and industrial location. Not until firms learned to take advantage of the opportunities the container created did it change the world. Once the world began to change, it changed very rapidly: the more organizations that adopted the container, the more costs fell, and the cheaper and more ubiquitous container transportation became.13

The third intellectual stream feeding into this book is the connection between transportation costs and economic geography, the question of who makes what where. This connection might seem self-evident, but it is not. When David Ricardo showed in 1817 that both Portugal and England could gain by specializing in making products in which they had a comparative advantage, he assumed that only production costs mattered; the costs of shipping Portuguese wine to England and English cloth to Portugal did not enter into his analysis. Ricardo’s assumption that transportation costs were zero has been incorporated into economists’ models ever since, despite ample real-world evidence that transportation costs matter a great deal.14

Economists have devoted serious effort to studying the geographic implications of transport costs only since the early 1990s. This new stream of work shows formally what common sense suggests. When transport costs are high, manufacturers’ main concern is to locate near their customers, even if this requires undesirably small plants or high operating costs. As transportation costs decline relative to other costs, manufacturers can relocate first domestically, and then internationally, to reduce other costs, which come to loom larger. Globalization, the diffusion of economic activity without regard for national boundaries, is the logical end point of this process. As transport costs fall to extremely low levels, producers move from high-wage to low-wage countries, eventually causing wage levels in all countries to converge. These geographic shifts can occur quickly and suddenly, leaving long-standing industrial infrastructure underutilized or abandoned as economic activity moves on.15

Have declines in the cost of shipping really caused such significant economic shifts? Some scholars doubt that ocean freight costs have fallen very much since the middle of the twentieth century. Others, pointing to the undeniable fact that countries trade much more with neighbors than with distant lands, argue that transportation costs still matter a great deal. The present work intentionally takes a nonquantitative approach in addressing these questions. The data on freight costs from the mid-1950s through the 1970s are so severely deficient that they will never provide conclusive proof, but the undisputed fact that the transportation world raced to embrace containerization is very strong evidence that this new shipping technology significantly reduced costs. Nor does this book employ economic models to prove the container’s impact. Given the vast changes in the world economy over a span that saw the breakdown of the exchange-rate system, repeated oil crises, the end of colonialism, the invention of jet travel, the spread of computers, the construction of hundreds of thousands of miles of expressways, and many other developments, the impact of containerization is difficult to distinguish from that of many other forces. Nonetheless, dramatic shifts in trade patterns and in the location of economic activity over the past half century suggest that the connection between containerization and changes in economic geography is extremely strong.16

Mysteriously, the container escaped all three of these very lively fields of research until quite recently. It has no engine, no wheels, no sails: it does not fascinate those captivated by ships and trains and planes, or by sailors and pilots. It lacks the flash to draw attention from those who study technological innovation. And so many forces have combined to alter economic geography since the middle of the twentieth century that the container is easily overlooked. There was, for half a century after its arrival, no general history of the container.17

In telling the remarkable story of containerization, this book represents an attempt to fill that historical void. It treats containerization not as shipping news, but as a development that has sweeping consequences for workers and consumers all around the globe. Without it, the world would be a very different place.


CHAPTER 2

[image: Image]

Gridlock on the Docks

In the early 1950s, before container shipping was even a concept, most of the world’s great centers of commerce had docks at their hearts. Freight transportation was an urban industry, employing millions of people who drove, dragged, or pushed cargo through city streets to or from the piers. On the waterfront itself, swarms of workers clambered up gangplanks with loads on their backs or toiled deep in the holds of ships, stowing boxes and barrels in every available corner. Warehouses stood at the heads of many of the wharves, and where there were no warehouses, there were factories. As they had for centuries, manufacturers still clustered near the docks for easier delivery of raw materials and faster shipment of finished goods. Whether in San Francisco or Montreal, Hamburg or London, Rio or Buenos Aires, the surrounding neighborhoods were filled with households that made their livings from the port, bound together by the special nature of waterfront work and the unique culture that developed from it.

Though ships had been plying the seas for thousands of years, using them to move goods was still a hugely complicated project in the 1950s. At the shipper’s factory or warehouse, the freight would be loaded piece by piece on a truck or railcar. The truck or train would deliver hundreds or thousands of such items to the waterfront. Each had to be unloaded separately, recorded on a tally sheet, and carried to storage in a transit shed, a warehouse stretching alongside the dock. When a ship was ready to load, each item was removed from the transit shed, counted once more, and hauled or dragged to ship-side. The dock would be covered with a jumble of paper-board cartons and wooden crates and casks. There might be steel drums of cleaning compound and beef tallow alongside 440-pound bales of cotton and animal skins. Borax in sacks so heavy it took two men to lift them, loose pieces of lumber, baskets of freshly picked oranges, barrels of olives, and coils of steel wire might all be part of the same load of “mixed cargo,” waiting on the dock amid a tangle of ropes and cables, as lift trucks and handcarts darted back and forth.
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