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A French technical and financial adventure

Basking in the notoriety of his successful Suez canal triumph in 1869, Ferdinand de Lesseps attention quickly focused on an even grander project: building a similar waterway through the Central America isthmus. There was indeed a need for the growing maritime traffic between Europe and western America. Circumnavigation around South America, through the Magellan detroits, was difficult and time consuming. The intercontinental railways in the United States (from the 1860s), and even the railway track opened in 1855 through the Panama isthmus, could not provide enough opportunities because of the cost of transshipment of cargo – especially for raw materials and commodities or large equipment machines. 

Bonaparte Wyse, an unknown but crafty French engineer, had explored the isthmus in 1877 and succeeded in concluding a covenant with the Bogota government in 1878. Despite the hostility of American business and political authorities against such a French intrusion, an international congress of scientists was held in Paris in 1879 to consider the feasibility of five competing projects. In the end, the second shortest route (72 km), through the Colombia state, from the Limon Bay and Colon on the Atlantic coast to Panama Bay on the Pacific, was selected because it was believed this canal route could be accomplished without a lock system. The primary advantage over an American proposal crossing Nicaragua was that the level exceeded 30 meters only for a stretch of  10 kilometers. The Compagnie universelle du canal interocéanique de Panama was set up in December 1880-January 1881 by Lesseps, his son Charles. Several Paris bankers issued equity and bonds, and by launching a large newspaper advertising campaign, individual investors were lured with the support of the recently developed deposit banks. Collecting 850 million francs to dredge 75 million cubic meters seemed feasible within an eight-year deadline, especially because French public works companies had gained vast experience in numerous large projects (harbours, etc.). 

The dredging process, which started on March 1881, encountered numerous disappointments. In particular, large numbers of engineers and laborers were stricken ill or died of tropical diseases (around 5,500 deaths or 6%), and dredging unstable grounds resulted in numerous landslides. Delays and costs grew rapidly. But Lesseps stubbornly stuck to the original plan of a non-locks canal even as construction swallowed tens of million of francs. With only a fraction of construction completed (by July 1888 dredged 55 millions cubic meters and delivered a first canal 26 km long), and the company’s credit capital drying up, the company collapsed in February 1889 when its last issue failed. 

The cost of the canal and day-to-day management had already reached 1,300 million francs issued in the Paris market.  If 93 millions were used to purchase the Wyse concession, 238 millions for the debt service, 700 millions was dedicated to the construction itself.  Fresh cash needed to complete the dredging—woefully underestimated at 60 million cubic meters—was estimated at 600 million francs. All the figures had doubled since the commissioning of the project in 1879. The project looked hopeless. Considering the massive amount of dredging needed to complete a lock-less passage, it is surprising that the company never seriously considered the establishment of locks. A second company, the Companie nouvelle du canal de Panama, picked up the pieces in October 1894—intimately linked with the previous financiers and bankers, but without the Lesseps clan. Its only aim was to keep the concession rights, pending a turnaround among investors. 

The Panama canal within us geopolitics

As part of a larger Latin American strategy, the United States seized the opportunity to use the economic development prospects of canal construction as leverage. In 1903, Columbia transfered the concession—the uncompleted canal, the railroad, a narrow strip of Columbia—to the us. Resistance was vanquished through a secession movement supported by the us, culminating with Panama proclaiming its independence on November 1903. The canal zone (18 km broad), under the control of the us for a perpetuity mandate versus a yearly indemnity, allowed the American authorities to acquire the concession, the canal and the railroad for 210 million francs from the French company’s shareholders and creditors. 

The building and the management of the canal, no longer outsourced, were placed under the responsibility of the local public authorities, led by the legendary American hero Georges Washington Goethals. Unlike the Lesseps group, the American team quickly decided on the use of locks to dramatically lower the amount of excavation; nevertheless, American builders (with 45,000 workers) still extracted 259 million cubic meters. Counting Lesseps’ work, total dredging reached 315 million cubic meters, over four times the volume for the Suez Canal. Despite a huge landslide of 382,000 cubic meters on October 10, 1907 and another one in 1913, the twin-lock chambers, the Gatun dam and the Culebra corridor became emblematic achievements of this second program when steam shovels and dredgers had the key role. 

The first ship (the 10,000 tons Ancon steamer) crossed the isthmus on August 15, 1914 in 9.5 hours. American interests had invested $223 million for construction, for a total of $273 million with the purchase of the concession. This compared very favorably to the earlier effort: 1,115 million francs versus 1,300 invested by the first company. The canal used the courses of both Rios Chagre (down to the Atlantic) and Grande (down to the Pacific); the dam on Rio Chagre formed the artificial Gatun lake. The two parallel sets of the Gatun locks, each consisting of three flights, were needed to elevate from the Atlantic. The two successive double locks of Pedro Miguel (with one flight, and a way up or down for 10 meters) and Miraflores (with two flights, and a way up or down for 16,5 meters) linked with the Pacific side. The “Gaillard cut” is the narrower passage of the canal through the hills, with its bottom at a height of 12,2 meters above sea level. Such a complexity explains the key role of specially trained pilots for the transit. 

The durable efficiency of the canal

The 68 km Panama Canal transit from coast to coast, or 81 km if the maritime fairways are taken into account, had a minimal width of 91 metres and an authorised clearance is of 11,27 m. It was considerably greater than the Suez: 60 to 75 meters and a clearance of 10,36 m. The considerably smaller locks, 305 meters in length and 33,50 in width, set the ceiling for the “Panamax” designation—ships built just small enough to transit the Panama canal. In 1938, ships between 4,000 and 8,000 tons constituted the majority (67%), over 8,000 tonnes a minority (17,5%), with 6,000 tons being the average. The gains in time were considerable for some routes: New York to San Francisco was reduced from 13,135 miles to 5,262 miles, and New York to Hong Kong from 16,579 miles to 11,539. Other routes were more marginal such as New York to Japan (New York-Yokohama, 9,714 miles versus 13,042), or Australia slightly favored the Panama Canal route. British ships from Liverpool rather chose the Suez canal (Liverpool-Singapore: 8,211 miles through Suez versus 15,193 through Panama). Generally, European ships were more oriented toward Suez, which is why US ships constituted 50% of the traffic in 1925 and 32% in 1938. The Panama axis was, in essence, of an internal waterway for the US, much like the Great Lakes. Intense intercoastal tramping activity (such as oil products) accounted for 6,4 ton or 23 percent of total traffic in 1938. The Panama canal made possible rapid economic expansion of the North-Pacific coasts by cutting transportation costs to the East Coast and Europe. 

	Geographical flows of the Panama traffic in 1938

	Intercoastal us traffic
	23,3%

	European traffic with the Pacifis coast of the us and Canada
	15,4%

	us traffic with the Latin American Pacific coasts
	12,8%

	European traffic with the Latin American Pacific coasts
	10,8%

	us traffic with the Pacific and Far-East countries
	18,3%

	us traffic with Australia
	3,9%

	European traffic with Australasia
	4,5%


Traffic reached 30 million tons in 1929, and hovered around the maximum until the outbreak of World War II.  

	Transit through the Panama canal

	
	Number of ships
	Net tonnage

	1922
	
	11 millions

	1924
	5,158
	26

	1929 first maximum
	6,289
	30,6

	1930
	
	30

	1933
	4,162
	23

	1934
	
	29

	1938
	5,524
	27,4

	1940
	
	27,3

	1944
	1,562
	7

	1945
	
	8,6


The traffic from West to East was more important in tonnage (38% in 1929) because raw materials and commodities (petroleum, nitrates, wood, sugar from the Philippines, minerals, crude foodstuffs and cereals) were exported by Latin America eastwards; conversely, the westward traffic comprised either commodities (first-transformed metals, oil) or lighter (but more valuable) equipment goods (machinery, railway equipment, cars and car parts, etc.). The internationalisation of the transit during the interwar years followed the upsurge of Japanese purchases in the us (metals): ships from Japan weighed 5,4% of the transit in 1938. But large shipowners still predominated, with British (23,1%) and Norwegian (12%) fleets, ahead of Germany (6,4%) and France (tenth with only 1,9%). 

The Panama Canal had a far-reaching effect on the world economy, commercial development, and world trade patterns, spurring specialization and economic growth in emerging or industrialised countries. Its key military role also was apparent during the Second World War when war fleets, and the booming production of transport and war equipment relied on the canal. President Roosevelt wanted to launch a huge works program—to build a new set of locks large enough to accomodate big warships—but the plans were scrapped because military planners were comfortable with the division of Pacific and Atlantic fleets. 

The boom and the limits of the canal (from 1950 to the 1970s)

The traffic through Panama climbed dramatically from 36 million tonnes in 1954 to 65 million in 1964; beyond the booming world economy, the upsurge could be attributed first to the development of the Californian economy, and second, to the fact that half of Japanese exports transitted through Panama. The development of the “Panamax containership” (laden with 4,000 containers) in the 1970s, along with the upsurge of worldwide containership lines, including sub-delegated “feeders lines” redistributing the cargo from hubs, were key components of the intermodal revolution. When the canal experienced capacity constraints, President Johnson proposed to double it on 18 December 1964. But minor technical improvements (tugging, security equipments, lighting, etc.), which improved traffic flow for larger ships and allowed the canal to operate around the clock beginning in March 1963, expanded capacity sufficiently to put on hold President Johnson’s plans.

Revolutions at Panama? (from the 1977)

Nationalistic fervour grew harsher in the 1960s-1970s. In 1974, the us wisely negotiated an agreement placating Panamanian demands, yet preserving the us economic and strategic interests. The Organisation of American States welcomed the signature of the Panama Canal Treaty (or “Torrijos-Carter Treaty”, alongside both presidents’ names) on September 7, 1977. The canal would be transferred to the Republic of Panama, assuming then full responsbility for its administration, operation and maintenance. A collateral treaty established neutrality which guarantees that the canal remain open, safe, neutral and accessible to vessels of all nations. On October 1, 1979, the transfer occurred between the us and Panama: Panama gained jurisdiction over the former Canal Zone; but for ten years, a new us agency became responsible for managing, operating, maintining and improving the canal through December 1999, with a Coordinating Committee and a binational board of directors, whilst local pilots were being trained. Progressively, the number of Panamanian executives grew within the canal administration and then the Panama Canal Authority took the reins of the canal on December 31, 1999 at noon.

The canal under Panamanian management

Efficiency and maintenance did not suffer following the us withdrawal: “canal waters time” (cwt), the average time it takes a vessel to navigate the canal (about eight to ten hours), including waiting time, did not grow, and the rate of accidents remained low. A little economy has been built around the canal, with about 14,000 employees of which 4,000 are Panamians. Both harbours are being developed to favour transhipements and are managed by private companies.

Globalisation explains why increasing volumes of imports from Asia are now also travelling through the canal to the us east coast. The traffic keeps its high figures, about 14,000 ships a year: 14,029 crossed the isthmus in 1994 (from October 93 to September 94), 14,336 in 1999, and after a slump to 13,154 in 2003, the amount rose to 14,011 in 2005. Coupled with a steady rise in average ship size, this caused the tonnage carried to increase from 228 million tons in fiscal 1999 to 278,8 million in 2005.

	Panama canal traffic along principal trade routes in fiscal year 2005 (million tons)

	Us Intercoastal
	9,502

	Us East Coast & Canada-Oceania
	6,725

	Us East Coast-Asia
	110,903

	Us East Coast-West Coast South America
	24,316

	Us East Coast-West Coast South America
	9,394

	South America East Coast- Us & Canada West Coast 
	2,672

	Europe-West Coast Central America
	19,547

	Europe-Asia
	4,681

	Europe-West Coast us &Canada
	10,080

	South America Intercoastal
	6,609

	West Indies-West Coast Central America
	3,100

	Other routes
	68,917

	Total
	278,282

	Source: Panama Canal Authority


	The Fifteeen Top Countries by Total Traffic 

(million tons) in fiscal year 2005

	Us
	136,5

	China
	35,1

	Japan
	32,2

	Chile
	19,2

	South KOrea
	14,9

	Peru
	13

	Ecuador
	11,1

	Canada
	10

	Panama
	9,5

	Mexico
	8,5

	Colombia
	8

	Venezuela
	6,9

	Taiwan
	6

	Germany
	4,3

	Guatemala
	4,3

	24th: United Kingdom
	3,3


But the glaring inadequacy of the existing locks continues to become more and more apparent. Another key obstacle to larger vessels is still the Gaillard Cut, which has been recently widened and strengthened as part of the canal authority’s $1 billion invested during the 1980s-1990s with the aim of increasing capacity by 20%. Key projects were deepening the Atlantic and Pacific entrances, and the Gatun Lake navigational channel with a 3 feet increase of its bottom (from 37 to 34 feets over the sea level or from 11,3 to 10,4 meters) and a 25% increase in the water reservoir volume thanks to a program started in 2002 (6,7 million cubic meters). Water depth is particularly problematic during periods of draught. Many ships cannot make the passage, and large container ships must unload some containers to reduce their draft. Because of the growth in container traffic and the draught problem, the Panamanian government wisely gave Kansas City Southern Railroad and Mi-Jack Products (leading intermodal terminal builder and designer) a lease to build intermodal terminals at each coast, and reconstruct the Panamanian Railroad, the continents first landbridge, for cross isthmus passenger and intermodal service. Service, which began in 2001, has experienced a steady increase in passenger and rail service, and has dramatically alleviated transcontinental highway congestion.  

The Authority is intent on expanding freight capacity by improving two-way navigation, and by modernising the tugging machines, to speed traffic flow. But since the canal has limited additional capacity, and the proportion of Panamax ships is growing, the Authority intends on handling higher volumes with either greater canal capacity or their own landbridge. To handle larger ships (up to 150,000 tons), plans have been floated to enlarge the locks system (along the lines of the 1939 plan), widen of the Gaillard Cut (starting in 1992), and begin a program to alleviate the deforestation problem responsible for the shortfall of water at Gatun Lake—a vital water supply for the locks. The Authority is well aware of competing projects, some renewing dreams dating back to 1880s, that are being promoted again through Nicaragua, Colombia or Mexico.
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