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HIGH SPEED TRAINS AND THEIR FINANCES 

IN HISTORICAL AND CROSS NATIONAL PERSPECTIVE 
INTRODUCTION
Most discussion of high speed rail focuses on the present day trains, such as the Japanese Shinkansen and French TGV, which run at top speeds over 150 miles per hour (mph) on dedicated track. On some  intercity routes, these trains operate at a profit. The lack of comparable trains in the U.S. is often lamented. But, in fact, many decades ago in this country, in the 1930’s, 40’s, and 50’s, high speed trains also operated, and some were profitable. Called streamliners because of their sleek design, they were fast and highly popular in their time. Thus, high speed trains are not just a contemporary European and Asian phenomenon. They have a long history, including in the U.S., which included profitable operation. 
This paper examines relationships between high speed and finance in historical and cross national perspectives by comparing American and French passenger trains across two eras--the era of streamliners, in the 1930’s, 40’s, and 50’s, and the recent era of what is sometimes called “very high speed” rail.
 The main finding is that, during both eras, high speed was a crucial factor influencing the financial success of railways. Yet, trains ran at much slower maximum and commercial speeds in the earlier than the recent era. High speed, therefore, is best defined not solely in terms of an absolute threshold, such as 150 mph, but rather in relation to the factors that caused trains to be called high speed in any given historical period. These factors included the previous speed of transport modes; subjective perceptions of speed, time, and distance;
 and the mass media, socially constructed definition of high speed. Passenger trains were constructed and perceived as operating at high speed in both the streamliner and recent era, and as a result they competed effectively with alternative modes of travel. The policy implication of this finding is that, when and if travelers in the U.S. perceive future trains to be operating at high speed, passenger service could, once again, become profitable. 
HIGH SPEED IN THREE HISTORIC PERIODS
The historical  relativism of high speed is shown through timetable data that was assembled for three lines, or corridors, in the United States, and one line in France.
 These data—displayed in Tables 1 and 2—show the “fastest commercial speed” of passenger trains, and change in rate of that speed, over ten year intervals, between 1890 and 1990.
  Commercial speed is measured by dividing distance travelled between two cities by duration or time of that trip, and “fastest commercial speed” is a trip with the shortest duration.

	
	TABLE I
	 

	 
	
	
	
	
	
	 

	PASSENGER TRAIN SPEEDS, 3 CORRIDORS: 1890-1990 

	 
	in miles per hour (mph)
	 

	 
	
	
	
	
	
	 

	 
	NYC
	 
	DALLAS/F.W.
	 
	S.F.
	 

	YEARS
	 D.C.
	 
	HOUSTON
	 
	L.A. 
	 

	 
	(226.6 miles)
	% Change
	(265 miles)
	% Change
	(475 miles)
	% Change

	 
	 
	 
	 
	 
	 
	 

	1890
	38.6 mph
	 
	25.4
	 
	21.3mph
	 

	1900
	45.3
	17.4%
	28.1
	10.6%
	24.6
	15.5%

	1910
	46.2
	2.0%
	35.3
	18.5%
	38.6
	56.9%

	1920
	48.4
	4.7%
	31.4
	-11.1%
	37.4
	-3.1%

	1930
	49.3
	1.9%
	40.7
	15.3% (1)
	34.4
	-8.0%

	1940
	60.4
	22.4%
	55.6/60 (2)
	36.6%/47.4%
	48.2
	40.1%

	1950
	63.2
	4.6%
	62.4
	12.2% (3)
	41.6
	13.7%

	1960
	63.2
	no change
	61.1
	-2.1%
	39.9
	-4.1%

	1970
	80
	26.6%
	discontinued 
	 
	42
	5.3%

	1980
	61.7
	-22.9%
	discontinued 
	 
	Service to Bakersfield (5)

	1990
	87.7
	9.6% (4)
	43.1
	-29.5%
	Service to Bakersfield (5)

	(1) Increase over 1910 rate of speed.
	
	
	

	(2) TNO RR timetable shows 60 mph. (https://american-rails.com, n.d., "Sunbeam")

	(3) Increase over 55.6 mph.
	
	
	
	

	(4) Increase over 1970 rate of speed.

	(5) Train stops at Bakersfield; bus from there to Los Angeles (112 miles).



Table 1 focuses on three corridors where both historically significant as well as more recent speed rail initiatives occured: New York to Washington, D.C., part of the Northeast Corridor (NEC); Dallas-Ft. Worth to Houston, in Texas; and San Francisco (S.F.) to Los Angeles (L.A.), in California.  Table 1shows that, while speed increased in small increments in most decades between 1890 and 1990, significant increases occurred at three specific periods of passenger rail history, as follows: first, for the NEC, a 17.4% increase in the decade between 1890 and 1900, which came about largely because the Pennsylvania Railroad (PRR) introduced more powerful locomotives and improved rail infrastructure; second, an increase of 22.4% from 1930 to 1940, after the PRR introduced streamliners built of lightweight stainless steel that were pulled by high-powered locomotives (also the NEC was electrified by this time, which contributed to higher speed); third, a 26.6% increase between 1960 and 1970, resulting from the development of Metroliners, which operated with newly designed, powerful electric locomotives and relatively lightweight rolling stock. 
 

Similarly, for the Dallas/Ft. Worth to Houston and the L.A. to S.F. corridors, Table 1 shows significant increases in speed between 1890 and 1910 resulting from the use of increasingly powerful steam locomotives and improvements to infrastructure; and again in the 1930’s, after the introduction of streamliners. For the Dallas/Ft. Worth to Houston corridor, train speeds increased from just over 40 mph in 1930, to either 55.6mph (a 36.6% increase), or 60 mph (a 47.4% increase), in 1940, depending on the timetable source. In California, commercial speed in 1940 is not as high (48.2 mph), but the percentage increase over 1930 is very large, 40.1%.  In the 1960’s, speed does not increase on either corridor because, by this point in time, most American railroads were disinvesting from, and phasing out of passenger service.
 The Texas and New Orleans Railway (TNORR) discontinued passenger service entirely in 1967, and the Southern Pacific stopped its trains in Bakesfield, California, over 100 miles north of Los Angeles, soon thereafter. Speed data in Table 1 reflects these developments. 

The history of speed on French railways is similar to the U.S. Based on data from the Paris-Lyon route, which is typical of French railways, Table 2 shows that speed increases in small increments between 1890 and 1990, except for significant leaps forward between 1900 and 1910, 1950 and 1960, and 1980 and 1990. 
	
	TABLE 2
	 
	 

	PASSENGER TRAIN SPEED: PARIS TO LYON, 1890 - 1980

	 
	(318 miles)
	
	 

	 
	 
	 
	

	Year
	Speed
	% Change in
	

	 
	Mph
	Speed
	

	1890
	38.1
	 
	

	 
	 
	 
	

	1900
	41.5
	8.9%
	

	 
	 
	 
	

	1910
	51.2
	23.4%
	

	 
	 
	 
	

	1920
	53.5
	4.5%
	

	 
	 
	 
	

	1930
	53.0
	-0.1%
	

	 
	 
	 
	

	1940 (1)
	62.5
	16.8%
	

	 
	 
	 
	

	1950
	62.2
	-0.1%
	

	 
	 
	 
	

	1960
	79.5
	27.8%
	

	 
	 
	 
	

	1970
	67.4
	-15.2%
	

	 
	 
	 
	

	1980
	82.2
	3.4%
	   

	 
	 
	 
	

	1990
	112.2
	36.50%
	


(1). The French National Railway Company, SNCF, began operating trains in 1938.

As in the U.S., the 23.4% increase from 1900 to 1910 resulted from more powerful locomotives. The next major increase came later than in the U.S., after the end of World War2, when France introduces the equivalent of streamliners, called aerodynamic trains. Built of  lightweight materials and powered mostly by electric locomotives, these trains produced a 27.8% increase in speed between 1950 and 1960. Subsequently, between 1980 and 1990, introduction of the Train à Grand Vitesse (TGV) produced the largest absolute and relative change in commercial speed in France since 1890, an increase from 82.2 to 112.1 miles per hour (mph), or 36.5%. However, this is not significantly greater than the increases of 23.4% and 27.8% that occured between 1890 and 1960. The reason for the somewhat larger increase after 1980 was that the TGV runs on dedicated, grade​-separated track that allows top speeds up to 186 mph. But, neither the technology of the TGV, or its speed, was a radical break with the past. Technical improvements were made in signaling, in the bogies, and in transmission of electricity through improved catenary lines; but, these were incremental changes, not qualitative differences from past French, electric-powered trains.
 
In sum, speed on French and U.S. railways American increased mainly in small increments between 1890 and 1990, though at three historical moments--around the turn of the 20th century, in the 1930’s, 40’s and 50’s, and after the 1960’s--major increases resulted from technological improvements in motive power and rolling stock, combined with improvements to track and signaling infrastructure. These improvements produced trains that operated at higher speed than previously. But, more important, in each of the three periods, trains were perceived and identified as high speed. 
THE SOCIAL CONSTRUCTION OF HIGH SPEED
Before railways came into being in the early 19th century, people traveled mostly on foot (walking), on horseback, or by horse-drawn stagecoach. When walking, average rate of movement was 1-3 mph, depending on the terrain and quality of footpaths; on horseback and by stagecoach, average rate of movement was between 8 and 12 mph, depending on terrain and quality of dirt tracks. When the first trains started running in the U.S. in the 1830’s, at top speeds of 30 mph, that speed was considered revolutionary.
 Yet, by the turn of the century, as a result of technological and infrastructure improvements, intercity trains were travelling 2-3 times as fast on average, and much faster at maximum speed, and 30 mph became considered as relatively slow. Further increases in speed continued throughout the 20th century (see Tables 1 and 2), and  perceptions of fastness and slowness changed over time. Stephen Kern, a cultural historian, explains those changing perceptions as follows:

“If a man travels to work on a horse (or stagecoach) for 20 years and then (the train) is invented and he travels in (the train), the effect is both an acceleration and a slowing. (Certainly) the new journey (by train) is faster, and the man’s sense of it is as such. But that very acceleration transforms (the horse and stagecoach)…into something it had never been—slow—whereas before it was the fastest way to go.”
 
In short, the meaning of high speed is not defined by an absolute rate of movement; rather, speed, time, and distance are contingent on perception, which is affected by historical circumstances. This is why Karl Marx argued that, when railways were introduced in the early 19th century, their speed caused the “annihilation of space and time.”
  He meant that trains traveling at a radically faster speed than previous forms of transport, such as the stagecoach and walking, changed the economic, social, and political meaning of physical territory or space.
 A destination that was considered “far away” by stagecoach or walking, became “close” by train. This point is summed up very well by the historian, Wolgang Schivelbusch: “…the time spent getting from one place to another…is not an objective mathematical unit, but (rather) a subjective perception of space-time.”
  
Since speed is dependent on perception, it can be socially constructed, which changes individual perception into collective perception, and individual memory into collective memory. The three eras of high speed identified in this research were, in part, socially constructed by rail companies and mass media that promoted and advertised trains as being uniquely fast/high speed. Advertising, promotion, and public relations, including portrayals of speed in films, books, and mass media, affected travelers’ perceptions and memories of speed, and this social construction was then absorbed into the collective consciousness of the nation. For example, in the 1830’s and 40’s, local newspapers and journals glorified the amazing technological leap forward brought about by steam locomotives. They reported that passengers were not able to breathe while travelling at high velocity, and their eyes were being damaged by having to adjust to high speed.
 100 years later, in the 1930’s, 40’s, and 50’s, lightweight streamliners, with aerodynamic designs, increased commercial speeds on American trains. The railroads spent lavishly to promote these trains, which were often featured in films, in mass media such as Life Magazine; and in prominent displays at the Chicago, New York, and other Worlds’ Fairs held in the 1930’s. Streamliners became a symbol of modernity, part of a more general glorification of speed, which was absorbed into the national consciousness.

In the 1950’s, high speed streamliners began to lose riders in their competition with highway-based transport, and passenger rail began a steep decline in the U.S. Yet, soon thereafter, Japan took the first step towards a new era of high speed trains when its Bullet Train began running between Tokyo and Osaka at top speeds in excess of 150 mph. The U.S. Congress responded by funding the development of Metroliners, as did many European and Asian countries, leading to a worldwide revival of high speed railways. These trains were, and continue to this day to be widely characterized in newspapers, on television, in movies, and in advertising, as “supertrains,” “hyper speed,” “ultra fast,” and “very high speed.”
 High speed trains became part of the national consciousness in the current era, just as they were in the mid-20th century, and in the early-to-mid 19th century. 

HIGH SPEED AND RAIL FINANCE 
The social construction of speed, time, and spatial distance has major implications for both daily operations and long term capital investment in railways. Numerous studies have shown that increases in speed increase ridership, and that high speed improves the competitive position of a train line relative to other contiguous modes of transport. 
  Also, higher speed positively affects economic productivity by increasing the availability of workers, which can increase ridership and revenue. Profitable operations, in turn, allow railway companies to attract private and public investment for construction of new lines, or for improvement of existing infrastructure. In short, routes on which trains run at high speed are more likely to attract increased ridership and capital investment, and thereby to support profitable operations.
The history of streamliners in the U.S., and aerodynamique trains in France supports this line of reasoning, even though, somewhat surprisingly, these trains were initially developed during the inter-war period, when railroads faced major financial and competitive challenges. 
 In France, World War I had taken a heavy toll in physical damage to infrastructure and rolling stock, as well as causing financial losses due to inflation. These depredations were exacerbated by growing competition from cars and trucks. The number of motor vehicles in France increased from 95,000 just before the war to 1.460 million at the end of the 1920’s.
 To attenuate these problems, the French government made large loans and loan guarantees to the five private and one public railway company that comprised the “grand réseaux,” or national rail network.
 This increased the interest charges due on railway debt, so that, on the eve of the Great Depression in 1930, French railways were on the verge of bankruptcy.
 As a result, in 1938, French private railroads were nationalized. 
At the same time, the rail industry in the U.S. was in serious financial trouble, particularly passenger services. Freight had been much more important than passenger revenue in the overall finances of U.S. railways ever since the mid-19th century. By the end of World War I, passenger revenue had dropped to “roughly a quarter of freight revenue.”
 In addition, competition from highway-based traffic was cutting into passenger ridership and revenue. In the 1920’s, the number of automobiles increased from 8.1 million to 23 million and trucks from 1.1 million to 3.5 million.
 Because the rail industry was such an important part of the broader economy, when the Great Depression hit, the federal government stepped in with massive loans which prevented widespread bankruptcy, staved off nationalization, and provided railroads with a window of opportunity to improve their finances. 
Responding to the financial and competitive challenges they faced, American railroads developed a new class of high speed trains, called streamliners, which were constructed from lightweight stainless steel; were sleekly designed to connote speed;
 and included modern amenities such as air-conditioning. Some streamliners which were pulled by powerful steam locomotives; most by new technology diesel-electric engines
--both allowed railroads to offer much faster intercity passenger service than in previous decades. For example, the Southern Pacific Railroad’s Daylight Streamliner began service in May, 1937, on the San Francisco to Los Angeles corridor, ran at a commercial speed of approximately 50 mph (see Table 1), which dramatically reduced travel time, from approximately 13 hours to under 10 hours.
  A year later, the Texas and New Orleans Railroad introduced the Sunbeam on the Dallas-Ft. Worth to Houston corridor, which ran even faster, at around 60 mph (Table 1), again reducing travel time significantly.
 And on the Northeast Corridor, the Pennsylvania Railroad introduced Streamliners from its “Fleet of Modernism,”
 that averaged over 60 mph, commercial speed (see Table 1) on the New York City to Washington route, the fastest of the trains on these three corridors.
 The maximum speed of these trains approached, and sometimes exceeded, 100 mph. Promotional films, movie trailers, and a national campaign of print and radio advertising emphasized the high speed of streamliners 
 They were a huge hit at the New York World’s Fair in 1939, and newspapers carried stories about them each time a new speed record was set.
 Streamliners were perceived as high speed by the traveling public, in part because their speed was socially constructed by the rail industry and mass media; in part because they shortened the relative travel time and spatial distance from previous trains running on the same routes. 
Though they were not explicitly called streamliners, trains based on similar design and technology were also introduced in France in the 1930’s, 40’s and 50’s. On the Paris-Lyon corridor, the first such train was termed aerodynamique (aerodynamic), a name connoting both speed and similarity to airplanes and air travel, the most modern and fastest contemporary form of travel.
 Speed on the Paris-Lyon route increased by 16.8% in the 1930’s (see Table 2). Then, in 1950, a new high speed train, Le Mistral (Mediterranean wind), also with a name connoting swiftness, was introduced, and when lightweight stainless steel cars were added in 1956, speed leapt forward by 27.8% (see Table 2). Advertising and promotional campaigns, and print and radio media, carried many stories similar to those in the U.S., emphasizing the high speed of these trains.
 In short, in both France and the U.S., new trains were developed in the 1930’s, 40’s, and 50’s, whose speed increased significantly beyond previous generations of trains. They were promoted as high speed by the rail industry; widely discussed in films and other mass media; and became part of the collective, national consciousness in both countries. 
The introduction of high speed trains perceived by the traveling public as high speed significantly improved rail industry finances. In 1968, the Director General of SNCF claimed that Le Mistral was “very largely (profitable). The receipts of the train cover(ed) twice the expenses.”
 Similarly, for the United States, the well known rail historian Donald Hofsommer states that Southern Pacific’s Daylight streamliner was an “instant and profitable…(train).”
 He implies the same result for the Sunbeam streamliner on the Dallas-Houston corridor.
 Albert Churella, the pre-eminent historian of the Pennsylvania Railroad (PRR), makes a similar claim when discussing PRR’s New York to Washington, D.C. trains.
 Concerning the introduction of streamliners throughout the United States, Middleton and Reutter state: “(b)uilding a margin of time savings over automobiles and buses, the(se) trains attracted standing-room-only crowds and returned solid earning to their owners…(E)very minute saved in transit was likely to generate 1 per cent more traffic (and, thereby, higher earnings)”

Data on railway finances for streamliners was assembled to test the validity of these assertions. Operating ratios, which measure expenses relative to revenues, are a key primary source indicator of railroad profitability. When a ratio is greater than 1.0, expenses are greater than revenues and the company is losing money; vice-versa, when the ratio is less than 1.0, expenses are less than revenues and the company is earning a profit.
 
	TABLE 3

	OPERATING RATIOS, PASSENGER SERVICE: 1889-1949

	(Ratio = revenues divided by expenses)

	
	
	
	

	 
	PENN RAILROAD (1)
	TEXAS (2)
	S'ERN P'FIC RR

	 
	Northeast Corridor
	Entire State
	All RR Operations (3)

	1889 (actual)
	0.64
	N.A.
	0.81

	1895 (est'd)
	0.81
	0.64
	0.83

	1907 (est'd)
	0.7
	N.A.
	0.6

	1920 (est'd)
	0.7
	N.A.
	0.81

	1928( est'd)
	0.72
	N.A.
	0.7

	1932 (actual)
	1
	144
	110

	1940 (actual)
	104
	N.A.
	117

	1949 (actual)
	115
	N.A.
	141

	Sources: Interstate Commerce Commission, "Statistics of railways in the United States," ed. Bureau of Statistics (Government Printing Office, 1942).  United States Interstate Commerce Commission (ICC), “Annual report of the statistics of railways,” 1889 (v 2); 1895 (v8).  (Washington, D.C.: US Government Printing Office).  ICC, “Preliminary report of the income account of railways in the U.S., 1907. ICC,  Bureau of Statistics, “Operating revenues and expenses of large steam roads, by calendar  years, 1915-1920 and by months, January to December, 1919 and 1920;” same source for  1928-1929. ICC, Bureau of Statistics, “Operating revenues and expenses, by class of service, for the year ended December 31, 1932.” 1940-1949.

	
	
	
	

	 (1): Pennsylvania Railroad.  
	
	

	(2): 1895 - Houston and Texas Central Railroad; 1932 – 1949 – Texas and New Orleans Railroad.   

	(3): Southern Pacific Railroad
	
	


Table 3 shows operating ratios for the Pennsylvania Railroad, the Southern Pacific Railway, and Texas and New Orleans Railroad, which operated streamliners on the 3 corridors that are the focus of this research. The table indicates that, after 1930, during the Great Depression, railroads began losing money on their passenger operations (operating ratios rise above 1.0). Yet, this was exactly the period when Churella, Hofsommer, and Middleton and Reutter, cited above, argue that Streamliners were profitable. This apparent contradiction is resolved by noting that the operating ratios in Table 3 are for overall company operations, not for specific corridors or routes. Regrettably, operating ratio data does not exist for specific routes or specific named or numbered trains.
 That notwithstanding, the secondary evidence is persuasive. Supported by government loans, private railroad companies engaged in counter cyclical investment during the 1930’s to develop high speed streamliners in the U.S., and aerodynamic trains in France. These faster trains attracted increased ridership on 3 intercity routes in the U.S., and for the Paris-Lyon route in France, producing profits from the 1930’s until the late 1940’s in the U.S., and even longer in France. It was only in the late 1950’s in both countries, when travelers increasingly opted use highway-based and airline travel for intercity trips, that rail passenger revenue dropped precipitously and high speed trains began losing money. This situation would only change when the next era of high speed trains came into existence.
THE MODERN ERA OF HIGH SPEED AND RAIL FINANCE: 
The contemporary period of high speed trains began when Japan inaugurated its Shinkansen bullet train in 1964, after which other countries tried to emulate their achievement.  In the U.S. a public-private partnership (P-3) was formed in 1966 between the federal government, three private rail manufacturers, and the privately operated Pennsylvania Railroad (PRR) to develop high speed trains for the densely populated Northeast corridor (NEC).  Train sets called Metroliners, with powerful electric and gas turbine locomotives, were tested at speeds as high as 164 mph.
 However, the PRR was unable to operate these trains in commercial service due to deteriorated NEC infrastructure. Because infrastructure  improvement was not included in the P-3 contract, neither the railroad, nor any of the private manufacturers that participated in the Metroliner initiative, suffered losses directly related to the project. But, neither was their high speed technology ever utilized to its full potential, and as a result PRR passenger ridership continued to decline in the late 1960’s. 
Not long after the failure of Metroliners, in the early 1970’s, SNCF, the French national railway company, initiated partnerships with the private sector to develop a new, dedicated, grade separated  high speed rail line between Paris and Lyon. In contract to the U.S., in France capital was provided for infrastructure by both SNCF and private banks, insurance companies, and investors, who bought shares in a specialized financial vehicle called a Mixed Economic Organization (Société d’Èconomie Mixte or SEM).
 The central government encouraged investment by promising to cover any deficits that SNCF might incur, effectively removing any risk that SNCF might go bankrupt and endanger private loans.
 In addition, SNCF contracted with GEC Alsthom, a private manufacturer of rail equipment, for the design and production of train sets, which allowed SNCF to “nurture its own (in-house) design and engineering capacity through close partnerships with (manufacturers), rather than leaving such efforts mostly in the hands of external designers.”
 Finally, SNCF sold its train sets to private banking consortia, then leased them back for long term operations on the line.
 As a result of these various partnerships, France was able to construct an intercity line where TGV trains ran at high speed--186 mph maximum speed, and commercial speed of 112 mph (see Table2). The line immediately attracted strong ridership, such that, soon after commercial operations began in 1981, it was earning a profit, and, most impressively, within 9 years had paid off the debt service on construction costs.
 
In sum, in the 1960’s and 70’s, public-private partnerships supported development of a new generation of high speed trains in the U.S. and France. In the U.S., because the P-3 did not include funding for infrastructure improvements, Metroliners never ran in commercial service at the high speed of which they were capable. In France, on the other hand, P-3’s supported development of both TGV train sets and dedicated infrastructure. Thus, TGV’s led the way into the contemporary era of high speed in France, while streamliners remain the last example of high speed trains in the U.S. 
P-3’s WITH AN OPERATIONAL RISK COMPONENT

A very recent, innovative P-3 initiative for high speed rail in France, and an attempt to duplicate that arrangement in California, provides additional evidence about relationships between speed and finance. In France, as noted earlier, the private sector supported various aspects of TGV development, but the bulk of infrastructure construction costs were funded by SNCF borrowing. Since, among the new high speed lines built in the 1980’s, only Paris-Lyon earned revenues sufficient to pay back both operating costs and debt service, by the early 1990’s SNCF had accrued so much debt that the government was obliged to take over that debt to prevent default by SNCF.
 After this happened, SNCF was instructed to find new sources of financing to support construction of additional lines, which led to an innovative P-3 arrangement where the private sector assumes more risk than it previously had for line construction and operations.
 This contract will provide a significant test of whether high speed is a powerful enough factor to allow private investors to earn profits in passenger rail in the modern era. 
The specifics of this innovative P-3 arrangement are as follows: in June, 2011, the LISEA Consortium, led by Vinci Construction SA, contracted with the French government to design, build, operate, and maintain a 184 mile line between Tours and Bordeaux, called the South Europe Atlantic High Speed Line (Ligne à Grande Vitesse Sud Europe Atlantique,” or LGVSEA), an extension of the existing Paris-Tours high speed line. The terms of the  €7.845 billion (approximately $10 billion) contract are similar in some ways to earlier arrangements in that the French central government pays for a large part, 51.5%, of the construction costs, mostly through direct grants. It also guarantees 63% of the private senior debt that comes from loans by 11 commercial banks (€1.672 billion), and another 9.5% (€757 million) in savings bank loans. The European Investment Bank (EIB), an agency of the European Union, contributes €600 million in public capital, 7.6% of the project total. In short, public agencies are responsible for directly funding, and backing via guarantees, 82.1% of overall project capital. In short, while the private sector leverages significant capital for the project, most of its borrowing is protected by public guarantees. Even €772.6 million put up by private investors and called “equity” in public disclosures is not equity in the traditional sense of that term; instead, €764.9 million, or 99%, is loans made by private investors who, receive principal and interest on their loans—more like bonds than stock. Only €7.7 million, or 1% of these funds involve equity in the sense of generating dividends.

What makes this P-3 contract new and different is that, in return for a 50 year concession on this line, LISEA accepted performance clauses that were never previously applied in the construction of French railways. Banks within the LISEA consortium have loaned funds for constructing the Southeast Atlantic line, and accepted risk on approximately 25% of that loan principal that, if revenues are insufficient to pay debt service, they must absorb the loss. LISEA does not foresee this happening. Instead, they expect to generate profits from bidding out to railway companies time slots (sillons) for operating trains, in return for which the government will pay for the number of trains that are operated.
  Depending on revenues, LISEA may or may not earn a profit from its concession, or it may earn profits one year and not the next. In short, for the first time in the history of French public-private cooperation in the rail sector, operator performance risk has been included in a P-3 contract.
Construction of the Tours-Bordeaux rail line began in early 2012, and the line will be operational in 2017. Trains will operate at maximum speeds of 220 mph, an 18.2% increase over the 186 mph top speed of TGV trains on the original Paris-Lyon high speed line. As with both streamliners in the U.S. and the Paris-Lyon TGV, the expectation is that high speed will increase ridership and, therefore, provide a strong foundation for profitable operations.
P-3’s FOR HIGH SPEED RAIL IN THE U.S.
Meanwhile, a very different history was unfolding in the U.S. After streamliners were unable to sustain their profitability in the 1950’s,
 followed by the failure of Metroliners to operate commercially at high speed, private railroads became so intent on eliminating passenger trains that the federal government decided to nationalize those services. Amtrak took over in 1971, but   faced with deteriorated physical plant and equipment, it reduced speed on many lines (see Table 1 data for 1970-1980). Nevertheless, the situation improved steadily and, by the 1980’s, speed improved on many routes. Meanwhile, France and other countries were developing high speed trains, which led Amtrak, some state governments, and various foreign rail companies to initiate proposals for high speed passenger service. Hopes were high that a new era of high speed might develop in the U.S.

Three decades later, those hopes have yet to be fulfilled. None of the proposed projects for Texas, Florida, the Midwest, the NEC, and elsewhere, moved beyond the planning stage. New proposals occasionally re-surface, including some P-3’s, but at present only California has funds approved and construction underway, albeit at a very preliminary stage, for a line between San Francisco (SF) and Los Angeles (LA). The California High Speed Rail Authority (CHSRA), which is overseeing implementation of the State’s project, aims to develop a public-private partnership to fund this project, but faces daunting challenges. The most recent cost estimate for the LA-SF line is approximately $68 billion.  Of that amount, only $16 billion—all of which is public money—is readily available: $8 billion from a State bond issue approved by voters in 2008 (Proposition 1A), and $8 billion from the American Recovery and Reinvestment Act (ARRA) of 2009 (federal funds). Additional public resources could might come, in the future, from state cost-sharing with local jurisdictions through which the line would pass, as well as contributions of right of way and “revenues from innovative uses of right-of-way/system facilities/equipment (e.g. renewable energy and telecom),”
 plus additional federal funding.
  However, at this point in time, no federal or state commitments have been made for any of these proposed public resources. More important, no private sector resources from banks, rail manufacturers and operators, or development firms, are committed. For this reason, California authorities have suggested that they might rely on “availability payments” for project finance. Availability payments allow companies to transfer payments they receive from the government for completing construction of a new line directly to creditors, thereby minimizing private credit risk. This adds up to basically a publicly funded option with little or no up-front private capital investment, in which the only risk the private sector takes is to agree to meet certain construction and maintenance standards and deadlines. 
 By way of contrast, true private sector performance risk is built into the contract between LISEA and the French government, since repayment of some private investment is contingent on revenues earned from passenger operations, and excludes availability payments.
 When the California High Speed Rail Authority (CHSRA) surveyed financial institutions, construction firms, equipment providers, and railway operators, to assess their interest in a public-private partnership, these parties did not appear willing to assume performance risk on their loans. They specified that they required a guarantee on revenues from passenger operations. Also, they expected loans they took out for either construction of the proposed line or manufacture of rolling stock to be directly supported by federal or state guarantees for repayment of principal and interest.
 These are guarantees and commitments that neither California nor the federal government have as yet indicated willingness to undertake. This means that California is still a long way from having lined up private financing to support a public-private partnership, and certainly not one comparable to the French P-3. 

Nevertheless, CHSRA has put together sufficient state and federal funding to begin construction of an “initial construction segment” of its dedicated high line from L.A. to S.F.
 Trains will run at a low maximum speed of 125 mph at first, because electric catenary wires will not be installed immediately on this segment. This means that, after funds become available, catenary wires and advanced signaling systems will be put in place, bringing this section up to high speed capability, which CHSRA suggests will induce sufficiently strong ridership to attract private participation to extend the line North to San Francisco and south to Los Angeles. CHSRA’s promise of future operations at speeds comparable to the Tours-Bordeaux line in France is the crucial factor in its plan for attracting private financial support.
 It remains to be seen whether CHSRA will be able to bring its plan to fruition.
CONCLUSIONS AND POLICY IMPLICATIONS 
The research reported here shows that high speed trains, generally considered a recent phenomenon, in fact date back to the 19th century in both the U.S. and France.
 This finding is based on data generated from timetables on the fastest commercial speed of passenger trains, 1890-1990, which shows that speed increased incrementally, except for three periods of high speed when significant increases occurred. This paper focuses two of those periods: the era of streamliners, from the 1930’s, 40’s, and 50’s, and the recent era of high speed rail, from the 1960’s to the 1990’s. In both periods, trains made intercity trips in a much shorter time than they previously had on the same routes. Furthermore, in each period, the rail industry, films, and mass media promoted trains as uniquely fast, leading people to believe they were living in an era of high speed, and creating a collective or national consciousness of high speed. This means that, rather than being an absolute and objective rate of movement, high speed and its correlates, time and spatial distance, is a socially constructed phenomenon, dependent partly on historical circumstances such as speed in previous periods, and partly on subjective perception. 

The relatively high speed of the TGV relative to streamliners, and of the latter compared to earlier trains, made each generation of fast trains especially attractive to travelers, and increased ridership both by inducing more train travel and by drawing riders away from highway-based and airline modes. After their introduction,  Streamliners were profitable on the San Francisco to Los Angeles, Dallas to Houston, and New York to Washington, D.C. routes. Similarly, in the modern era, the TGV  has been profitable on the Paris-Lyon route. Thus, in two eras, the ability of passenger trains to operate profitably depended partly on how speed was perceived by the traveling public, which, in turn, was affected by how speed and service was constructed in the public consciousness.
 
This implies that, in the future, rail operators can develop profitable passenger services on a corridor when trains are perceived as high speed.
 For example, the LISEA consortium expects that high speed on its new Tours-Bordeaux line will make trains sufficiently competitive with alternative transport modes to be profitable, and they have accepted performance risk in their contract with the French government to design, build, operate, and maintain this line for a 50 year concession.
 In California, the High Speed Rail Authority is trying to accomplish something similar in terms of financing its route between San Francisco and Los Angeles. And perhaps most telling in terms of the argument advanced in this paper, a development company in Florida has proposed a new rail line between Orlando and Miami, which will operate at the relatively low maximum speed of 125 mph—about the same top speed as streamliners in the 1930’s, 40’s, and 50’s—and at much lower commercial speed. The company, All Aboard Florida, believes that effective marketing—the social construction of high speed—will convince enough people to ride their trains so as to generate a profit, even at speeds far less than the TGV or other fast trains of the current period.
 Combined with the historical evidence from the eras of streamliners, aerodynamique trains, and the TGV, the Florida, Tours-Bordeaux, and California projects support the conclusion that absolute rate of speed, in and of itself, is not the key criterion for the future economic and financial viability of passenger rail. Instead, the key factors are travelers’ perceptions of speed relative to previous travel experience, and relative to alternative modal choices, as well as the effectiveness of social promotion and advertising of speed on a particular rail line. In short, perception and historical contingency must always be taken into account when assessing the potential viability of passenger railways.
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� Cross national comparison is a relevant methodology for this research because both the U.S. and France have a history of successful financing for passenger rail, specifically based on partnerships between government and the private sector. Also, France is currently implementing a public-private partnership (P-3) that the State of California would like to emulate for a very high speed line that it proposes to operate between San Francisco and Los Angeles. 


�  Because speed, time, and spatial distance are, by definition, intrinsically linked (speed times time equals distance), all three of these constructs are best defined in historically relative terms.
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�  Data for earlier decades, and for the decades subsequent to 1990 will be reported in subsequent iterations of this research.


� An alternative would be to look at the average speed of all trips between city pairs, but this was not feasible because it would require an inordinate amount of data collection. One could also examine the fastest speed actually attained by trains at any point along their intercity routes. For the latter, see: Steffee, D. "Annual Speed Survey." Railroad Stories (1936-1952; "Annual Speed Survey." Trains (1954-1973). Because this paper is about relationships between speed and finance, this paper’s objectives are best served by looking at fastest commercial speed.   


� Table 1 also shows that speed declines at various points in time, such as after World War 1 (1920), after infrastructure and rolling stock had deteriorated. Because the focus of this report is on increases in speed and attainment of high speed, not on the overall history of changes in rail speed, I do not explain the reasons why speed declines at various points between 1890 and 1990.
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� Kern, S. (1983), The Culture of Time and Space: 1880-1918 (Cambridge, MA: Harvard University Press) 129.  
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� Higher speeds shortened distances and, in so doing, reduced, or “annihilated” space between any two points.
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� In future extensions of this research, these comparisons will be extended both further back in time, from the inception of railroads, and up to the present day, as well as to multiple corridors in both France and the U.S. Time and resources did not allow such a comprehensive approach for this phase of my research.
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� Private financial institutions and individual investors supported these loans by purchasing rail bonds, and were shielded from excessive risk by government guarantees on the repayment of interest and principal.
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� These trains were designed by Raymond Loewy, a world-famous industrial designer of this period.  


� In addition, the Pennsylvania Railroad completed electrification of this route in 1935, which eliminated en route locomotive change-outs and thereby enabled faster commercial speed.
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� Many archives were searched to find operating ratio data for the three specific high speed corridors in the U.S. that were the subject of this research, including the National Archives (Archive 2) in Rockville, Maryland; the Library of Congress rail collection and National Transportation Library in Washington, D.C.; the Hagley Museum rail archive in Wilmington, Delaware; and the Barringer Railroad Archive in St. Louis, Missouri.  Rail historians who have studied other aspects of the railroads and corridors that are the focus of this paper, such as Gregory Thompson (California) and Albert Churella (Northeast corridor), were consulted. In personal communications, they said they did not think that operating ration data by route or specific train was likely to be available in archives.
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� The government borrowed to fund the construction of rail lines and paid the debt service on the start-up costs that accrue before a line goes into operation, a procedure that, in project finance terminology, is called “covering the hole” during the “ramp-up” phase of project implementation.


� A prior step that facilitated the move towards a risk-sharing P-3 occurred when France separated construction and maintenance of infrastructure from train operations.  In 1997, a new government agency, the French Rail Network (Réseau Ferré Francais or RFF), became responsible for constructing and maintaining all existing as well as future French rail lines while SNCF retained control of train operations. This also brought France into conformity with European Union Directive 91-440, which required member nations to separate ownership and management of rail infrastructure from operations.  


� Financial data comes originally from December 5, 2012, interview, and subsequent correspondence, with Gweltaz Guiavarc’h, Reseau Ferre Français, Service d’Appui Montage & Gestion des Grands Projets, Chef de service, Direction des Grands Projets (French Rail Infrastructure Network, Director of Mega Project Support Service, Mega Project Division).


� This differs slightly from a typical rail performance measure, which involves ridership, or number of train passengers.


� Discussion of reasons for the decline of streamliners is not required for making an argument about how periods of high speed affected railway finances. However, it hardly requires mention that, not long after the end of World War 2, the preferences of Americans shifted strongly towards automobile and airline travel. 


� � ADDIN EN.CITE <EndNote><Cite><Author>Authority</Author><Year>2011</Year><RecNum>239</RecNum><Pages>8-11</Pages><DisplayText>California High Speed Rail Authority, &quot;Draft 2012 Business Plan: Building California&apos;s Future,&quot; (2011), 8-11.</DisplayText><record><rec-number>239</rec-number><foreign-keys><key app="EN" db-id="fzdvtpvw7drvp6edsx6vded3z0rdpep9dz9s">239</key></foreign-keys><ref-type name="Government Document">46</ref-type><contributors><authors><author>California High Speed Rail Authority</author></authors></contributors><auth-address>Sacramento, California</auth-address><titles><title>Draft 2012 Business Plan: Building California&apos;s Future</title></titles><dates><year>2011</year></dates><urls></urls></record></Cite></EndNote>�California High Speed Rail Authority, "Draft 2012 Business Plan: Building California's Future," (2011), 8-11.� 


� CHSRA has indentified the following additional sources of federal support: first, extending the 80% federal match to high speed rail that is provided to major highway and transit projects; second, creating a dedicated trust fund to support high speed rail and/or could make long-term “availability” payments to private participants based on meeting certain performance criteria in terms of construction deadlines and maintenance of the line infrastructure; third, broadening of the federal “qualified tax credit bond” program to cover high speed rail. See CHSRA, 2011: 8.5-8.9.   


� “Availability payments” allow companies building high speed lines to transfer the reimbursements they receive from the government, for completing construction of part of a new line, directly to their creditors, which allows private firms to diminish their credit risk.


� However, the largest portion of private investment--82% of loans and equity contributions—is guaranteed by public authorities.


� � ADDIN EN.CITE <EndNote><Cite><Author>Group</Author><Year>2008</Year><RecNum>247</RecNum><Pages>6`,11`,12`,15-16</Pages><DisplayText>Infrastructure Management Group, &quot;Report of responses to the request for expressions of interest for private participation &quot; (Sacramento, CA2008), 6,11,12,15-16.</DisplayText><record><rec-number>247</rec-number><foreign-keys><key app="EN" db-id="fzdvtpvw7drvp6edsx6vded3z0rdpep9dz9s">247</key></foreign-keys><ref-type name="Report">27</ref-type><contributors><authors><author>Infrastructure Management Group</author></authors><tertiary-authors><author>California High Speed Rail Authority</author></tertiary-authors></contributors><titles><title>Report of responses to the request for expressions of interest for private participation </title></titles><dates><year>2008</year></dates><pub-location>Sacramento, CA</pub-location><urls></urls></record></Cite></EndNote>�Infrastructure Management Group, "Report of responses to the request for expressions of interest for private participation " (Sacramento, CA2008), 6,11,12,15-16.�  


� � ADDIN EN.CITE <EndNote><Cite><Author>Authority</Author><Year>2011</Year><RecNum>239</RecNum><Pages>ES9</Pages><DisplayText>Authority, &quot;Draft 2012 Business Plan: Building California&apos;s Future,&quot; ES9.</DisplayText><record><rec-number>239</rec-number><foreign-keys><key app="EN" db-id="fzdvtpvw7drvp6edsx6vded3z0rdpep9dz9s">239</key></foreign-keys><ref-type name="Government Document">46</ref-type><contributors><authors><author>California High Speed Rail Authority</author></authors></contributors><auth-address>Sacramento, California</auth-address><titles><title>Draft 2012 Business Plan: Building California&apos;s Future</title></titles><dates><year>2011</year></dates><urls></urls></record></Cite></EndNote>�Authority, "Draft 2012 Business Plan: Building California's Future," ES9.� 


� Construction of the “initial” segment of California’s line could begin relatively soon, but the entire line is not projected to open until after 2030. 


� The earliest railroads, dating from the 1830’s, were considered high speed in their era. See � ADDIN EN.CITE <EndNote><Cite><Author>Cohen</Author><Year>2014</Year><RecNum>257</RecNum><DisplayText>Cohen, &quot;The historical relativism of speed on railways, 1830-present.&quot;</DisplayText><record><rec-number>257</rec-number><foreign-keys><key app="EN" db-id="fzdvtpvw7drvp6edsx6vded3z0rdpep9dz9s">257</key></foreign-keys><ref-type name="Conference Paper">47</ref-type><contributors><authors><author>Cohen, J.</author></authors></contributors><titles><title>The historical relativism of speed on railways, 1830-present</title><secondary-title>Transportation, Traffic, and Mobilities (T2M)</secondary-title></titles><dates><year>2014</year><pub-dates><date>September 19, 2014</date></pub-dates></dates><pub-location>Philadelphia, PA.</pub-location><urls></urls></record></Cite></EndNote>�Cohen, "The historical relativism of speed on railways, 1830-present."� This research does not discuss this early period of rail history because timetable data on speed on the 3 corridors treated in this paper is not available. 


� More generally, as much previous research has demonstrated, travel choices are part of a complex calculus, of which the social construction of perception is only one part. A major determinant of modal choice is overall trip duration, meaning travel time door to door, home to destination. This, in turn, depends on the ways in which road and air congestion can extend a trip, plus the time it takes to get from home to rail station or airport at the beginning of a trip, and to city center or business district at the end of a trip.


� Population density--meaning a strong travel market—is also essential for financial viability because it provides the foundation for inducing new travelers and attracting existing travelers from competing modes on any particular travel. The combination of high ridership and travel time savings enhance the potential viability of train services.


� Since this line will not be operational until 2017, it remains to be seen whether the LISEA partners will profit from their risk-taking investment.


� While the Florida line will require some public support, it is almost exclusively a private, for-profit project, not a P-3.





