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Abstract 
 

In April 2009 the US government unveiled its blueprint for a 
national network of high-speed passenger rail (HSR) lines 
aimed at reducing traffic congestion, cutting national 
dependence on foreign oil and improving rural and urban 
environments. In implementing such a program, it is essential 
to identify the factors that might influence decision making 
and the eventual success of the HSR project, as well as 
foreseeing the obstacles that will have to be overcome. In this 
article we review, summarize and analyze the most important 
HSR projects carried out to date around the globe, namely 
those of Japan, France, Germany, Spain, and Italy. We focus 
our attention on the main issues involved in the undertaking 
of HSR projects: their impact on mobility, the environment, 
the economy and on urban centers. By so doing, we identify 
lessons for policy makers and managers working on the 
implementation of HSR projects. 
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1. Introduction  
 
The first Chinese high-speed railway (HSR) connection was inaugurated in 2008 between 

Beijing and Tianjin. This was followed on 26 December 2009 when a high-speed line in the 

Wuhan-Guangzhou corridor came into service.1 Today, the 664-mile distance between these 

two cities can be covered in little more than three hours on the non-stop, high-speed train 

(HST) services. Trains travel at an average speed of 217 miles per hour (mph), with a 

maximum of 244 mph on some stretches, a speed that is considerably higher than those 

averaged by HSTs in other countries, including Japan, France, Germany, Italy and Spain. 

Thanks to this new rail link, the two large metropolitan areas of Wuhan (9 million people) and 

Guangzhou (12.5 million people in 2005) have seen rail travel time cut from ten to three 

hours, placing the airlines servicing this route, particularly China Southern Airlines, under 

great competitive pressure. According to forecasts issued by the Chinese Ministry of Railways, 

by 2012 work will have been completed on 42 HST links covering close to 8,100 miles,2 

making it the most extensive HSR network in the entire world. 

While the most populated country in the world speeds up work on its HSR network, in the 

United States, on 17 February 2009, President Obama signed the American Recovery and 

Reinvestment Act, which included funds ($US 8 billion and $US 1 billion yearly during at least 

five years) for the Federal Railroad Administration (FRA) to be devoted to intercity and high-

speed rail projects. Two months later, on April 16, 2009, the President unveiled his 

administration's blueprint for a national network of high-speed passenger rail lines. The 

purpose of this plan, as stated by President Obama, is to reduce traffic congestion, cut 

dependence on foreign oil and foster urban and rural livable communities.3 Indeed, the 

existing infrastructure is deemed to be insufficient to handle the nation’s future passenger and 

freight mobility demands (FRA, 2009). 

Official reports contemplate ten high-speed rail corridors, ranging between 100 and 600 

miles in length, as potential recipients (see Figure 1),4 although the FRA has received 

demands from 40 States totaling more than $US 100 billion. Two types of project are 

                                                 
1 High-speed rail is typically used to mean railways capable of speeds close to or above 190 miles per 
hour on purpose-built track (de Rus and Nash, 2007). 
2 People’s Daily, online English edition, December 26, 2009. People’s Daily is the press organ of the 
Central Committee of the Communist Party of China (CCP).  
3 See Official report DOT 51-09 on Thursday 16 April, 2009 at the Federal Railroad Administration 
website www.fra.dot.com  
4 The length of these corridors is justified by the potential competitiveness and comparative advantage 
of HST versus other transportation modes. 
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included: one devoted to building world-class HST corridors as in Europe, and another aimed 

at making conventional services faster. Consequently, different investment strategies are 

envisaged: the promotion of new express services (on dedicated track operating at speeds over 

150 mph), the development of emerging and regional services (operating at up to 150 mph on 

shared and dedicated track), and the upgrading of reliability and service on conventional rail 

services (operating at speeds up to 90 mph). 

 

Figure 1. US designated High Speed Rail network. 

 
Source: US Federal Railroad Administration (FRA). 

 

 

The debate regarding the costs and benefits of building a high-speed rail system in the US is 

a long-running affair. Levinson et al. (1997), examining the full costs of an HSR system 

projected for a corridor connecting Los Angeles and San Francisco, concluded that it would 

be more costly than expanding the existing air service and marginally more expensive than 

auto travel. The infrastructure costs alone were estimated at more than $9.5 billion in 1994 US 

dollars (Leavitt et al., 1994), which is more than $22.5 million per mile. More recent 

evaluations suggest that total HST costs could reach $37 billion (assuming no overrun on any 

cost items), i.e., about $50 million per mile (O’Toole, 2008). The most recent estimates, 

conducted in December 2009 by the California High-Speed Rail Authority (CHSRA, 2009) as 

part of its Business Plan for the California HST (San Francisco-Anaheim system), put the 
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costs at $US 42.6 billion, an increase of 7.2% in real $US on CHSRA’s 2008 estimate. Given 

these figures it is doubtful that without a considerable subsidy a high-speed rail link could be 

constructed in California, much less a profitable one. Similar conclusions can be drawn when 

evaluating the Florida HST proposal, which would cost about $US 25 million per mile to serve 

four million travelers per year (FRA, 2005). 

Previous research has provided interesting and useful lessons from worldwide experiences 

on policies such as congestion charging (see Albalate and Bel, 2009). In this work we review, 

summarize, and analyze the results of studies that have examined the five most prominent 

cases of HSR implementation: Japan, France, Germany, Spain, and Italy. All these countries 

have built relatively extensive HST networks to reduce rail travel time between their main 

cities. By identifying and examining the factors leading to different outcomes in these 

countries, this article offers valuable lessons learned from the building and operation of HST 

networks for policy makers, planners, and transportation managers in the United States. 

This article is organized into four sections beyond this introduction. Next, we briefly discuss 

the most relevant issues involved in the building and operating of high-speed rail systems. 

Then, armed with the guidelines extracted from this discussion, we proceed to review the 

aforementioned international experiences, which is the core of this paper. We are then able to 

discuss useful lessons for American policymakers and planners. Finally, some concluding 

remarks are recorded. 

 

2. The case for the high-speed train: relevant issues 
 
By reviewing the cases of European and Japanese HSR networks, we seek to extract lessons 

for the emerging American HSR plan. The structure of our analysis in each case will address: 

main motivation; network design and functions; economic costs; environmental costs; 

mobility impacts; and economic and regional effects. 

 
Main motivation 
 
The first issue we address are the reasons for the establishment of an HST network in each of 

the countries studied. Several reasons can motivate the construction or upgrading of rail 

networks to high-speed systems. Among others, congestion is the leading inefficiency factor 

that can justify capacity investments seeking travel time savings and boosting productivity. 

However, infrastructure networks become an essential source and means of economic and 

regional development and this feature may also affect public decisions on route location. 
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Structure: rails, functions and geography 
 
Urban structure usually shapes HSR-network needs and their design, as do the functions they 

seek to fulfill, be they of an economic or political nature. In some instances countries have 

chosen to construct new HSR lines exclusively for passengers, while others have promoted a 

more efficient mobility of freight by upgrading existing infrastructure on a shared track for 

passengers and freight, albeit at lower speeds and by incurring higher costs. Politically 

centralized countries (such as France) have tended to design networks that link the capital to 

its peripheral centers. By contrast, decentralized countries (such as Germany) have tended to 

build more territorially balanced networks.5 

A further decision regarding network design is the potential to use conventional lines to 

access city centers. By making this choice, construction costs can be reduced, although there is 

a parallel fall in commercial speeds. 

 
Economic costs 
 
HST services offer a punctual, comfortable and rapid mode of transport, and are highly 

competitive over medium distances (between 100 and 500 miles), since by connecting city 

downtowns they avoid the need to commute from the airport and the inconveniences of 

traffic congestion. This said, HST links involve huge investment costs, which will vary with 

network decisions and their functions. Because of these costs –which are designed to create a 

very high capacity service - high-speed rail generates more economic benefits as the volume of 

traffic increases (de Rus and Nash, 2007). Construction costs, together with the associated 

operating costs, condition the social suitability of undertaking HST projects;6 thus, cost-

benefit analyses are essential. In this review we pay special attention to the way in which 

network and design decisions affect investment, as well as the circumstances under which this 

huge fiscal effort is socially profitable. In short, we seek to determine what can be expected 

from each dollar spent on the project. 

 
Mobility impacts 
 
As an HST service enters a given corridor as a new or upgraded transport mode, its 

performance can attract new passengers, as well as those that had previously been using air, 

road or conventional rail services. Thus, upgrading rail transportation is expected to affect the 

                                                 
5 A network map for each country studied here can be consulted in the appendix. 
6 Campos and de Rus (2009) present a detailed review of HST costs. While they do not consider costs 
related to mobility, economic effects and urban impacts, their survey does provide a very useful up 
date on cost considerations and data up to the mid-2000s. 
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airline industry and road usage over medium distances. The European Commission (1996) 

provides data on changes in modal shares following the introduction of HST on the Paris-

Lyon (France) and Madrid-Seville (Spain) lines. In the first of these (Paris-Lyon), between 

1981 and 1984, the modal share of air traffic fell from 31 to 7%, and that of car and bus traffic 

fell from 29 to 21%, whereas rail traffic rose from 40 to 72%. In the case of the Madrid-Seville 

line, between 1991 and 1994 the modal share of air traffic fell from 40 to 13%, and that of car 

and bus from 44 to 36%, while train increased from 16 to 51%. Hence, as modal shares are 

subject to dramatic changes, this review highlights the ways in which the introduction of an 

HST line can alter the modal split between two cities. 

 
Environmental advantages 

As HSR is more environmentally efficient than its natural competitor – the airline industry - 

making medium-distance transportation more environmental friendly is an obvious rationale 

for building HST networks. However, the building and operation of HSR systems are also 

responsible for environmental damage, in terms of land take, noise, visual disruption, air 

pollution and the increase in the global warming effect because of the high consumption of 

electric energy. 

 

Economic and regional effects 
 
Arguably the most interesting effects are the economic and regional impacts of HST 

networks. Does HSR generate new economic activities and promote job creation? Which 

sectors benefit most from HSR systems? Does HSR increase regional productivity and 

cohesion? Does HSR lead to activity dispersion across the territory? Does HSR affect firm 

location decisions? On these issues, Esteban Martín (1998) claims that cities served by HSTs 

benefit from improved accessibility, but at the same time there is a downgrading of 

conventional train services and air services on those lines where a HST alternative exists. 

HSTs do not appear to attract advanced services companies, which show no greater 

propensity to locate in areas neighboring HST railway stations. And while business tourism 

and conferences benefit from HST services, a reduction in the number of overnight stays cuts 

tourist expenditure and the consumption of hotel services. Interestingly, while a HST line 

improves accessibility between the cities connected by the service, it disarticulates the space 

between these cities - what has been referred to as the tunnel effect (Gutiérrez Puebla, 2005). 

Hence, HST lines do not seem to increase inter-territorial cohesion, but rather they promote 

territorial polarization.   



Institut de Recerca en Economia Aplicada Regional i Pública                  Document de Treball 2010/03   pàg. 9 
Research Institute of Applied Economics                                                   Working Paper           2010/03   pag. 9 

 

 

 
3. International experiences 

 

In this section we apply our simple implementation framework to five key cases of HSR- 

network development in the world: Japan, France, Germany, Spain, and Italy. Our inquiry is 

based on a review of the extant literature of these cases, as well as on our own research data. 

While there have been several studies on each of these cases individually, no study to date has 

combined analyses across a large number of cases. Unlike studies that examine only one case 

or, perhaps, compare two, our review allows us to draw general lessons for policy makers, 

planners and transportation managers in the US. We have selected these five cases because 

they are the most thoroughly documented experiences and there is sufficient information to 

record results and to draw conclusions. 

  

3.1 Japan: ‘Shinkansen’ 
 

 Japan was a pioneer in the building of high speed trains. The first link in its network, 

connecting Tokyo to Osaka, came into service in 1964.7 The objective pursued by these early 

planners was to reduce the travel time between the two cities – standing almost 350 miles 

apart - to three hours.  The main motivation underlying this policy was to promote mobility 

demand in this corridor due to the rapid economic growth experienced after World War II. 

Today, the Shinkansen network crosses Honshu Island – the nation’s largest island - and 

serves more than 300 million passengers each year.  

The regional structure of Japan, with large metropolitan centers located a few hundred miles 

apart with a high demand for travel, has favored HSR (Givoni, 2006). 

The network was given a new, purpose built infrastructure – with a different track gauge - 

and specific vehicles designed to offer commercial speeds of 130 mph, with a current top 

speed of 188 mph.8 Although the service was designed to serve both freight and passengers, 

the huge passenger demand and maintenance needs – carried out mainly at night – favored a 

passenger orientation. In addition, its separation from the conventional rail service allowed 

HSTs to avoid problems derived from these conventional services and its ageing 

infrastructure. 

 

                                                 
7 Although the High Speed Train was eventually proposed in 1957 and inaugurated in 1964 to coincide 
with the Olympic Games, construction work actually began in 1940 but was halted by WWII 
(Taniguchi, 1992). 
8 A new dedicated line was required as the conventional railway network ran on a narrow gauge that 
could not support HSTs (Givoni, 2006; p.595).  
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Table 1. Shinkansen construction costs. 

Line Year Total Cost 

(nominal $US 

billion) 

Miles Cost per mile 

(nominal $US 

million) 

Tokaido 1964 0.92 347 2.6 

Sanyo 1975 2.95 389 7.6 

Tohoku 1985 11.02 335 32.9 

Joetsu 1985 6.69 209 32.0 

Source: Authors’ own adapted from Taniguchi (1992). 

 

Construction costs for the 347 miles between Tokyo and Osaka rose to $0.92 billion in 

1964, while the Sanyo (389 miles), Tohoku (335 miles) and Joetsu (209 miles) lines were 

considerably more expensive (Table 1). According to Taniguchi (1992), the cost share 

attributable to infrastructure (cuttings, banks, viaducts, bridges, tunnels) on the Sanyo line 

(58%) was the highest. Land price, the second most important share, represented a quarter of 

total costs. Tunnels and bridges built along the route meant costs were high. In fact, 30% of 

Japanese lines run through tunnels (Okada, 1994). Furthermore, building links into city centers 

added both to the complexity of the operations and to overall costs. 

Demand forecasts proved to be underestimated. While the number of passengers-km 

(million) was 11,000 in 1965, in just ten years it had risen to 35,000. Time savings are 

estimated at 400 million hours per annum. Population growth offers interesting results. Cities 

with HST railway stations achieved average rates of 1.6%, while those by passed by the service 

only increased at a 1% rate (Hirota, 1985). It was found that HST stations resulted in marginal 

population impacts, and that these were more marked in cities with an information exchange 

industry, access to higher education and expressway access (Nakamura and Ueda, 1989). 

Employment growth in retail, industrial, construction and wholesaling was 16-34% higher in 

cities with a HST station (Hirota, 1985) and land value increased by 67%. 

However, Sasaki, Ohashi and Ando (1997) found that HSR lines did not necessarily 

contribute to long-term regional dispersion. Furthermore, the studies indicate that although 

growth parallels the high-speed train route, most of the route was selected on the basis of  

expected growth independent of the HST (Haynes, 1997). Nonetheless, expectations 

regarding the economic gains of HSR led to political pressure and demands for HST stations, 

a fact that affected the economic viability of the system through debt increases and annual 

losses (Imashiro, 1997). In fact, debt surpassed $US 200 billion by 1987 leading to a financial 

crisis ending with the privatization of the railway (O’Toole, 2008). 
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Studies of the economic impact of HSR show that services was the most favored economic 

sector in Japan. Service industries became highly concentrated in the cities of Tokyo and 

Osaka, resulting in the centralization of this sector in the country’s major nodes. Indicative of 

this trend is the fall in employment in Nagayo, a city located between Osaka and Tokyo, 

following the inauguration of the HST line. According to Plaud (1977), this fall was estimated 

at around 30% from 1955 to 1970. For the same period, the increase in employment in Osaka, 

Kyoto and Kobe was 35%. Tourism also showed significant growth – rising from 15 to 25% 

between 1964 and 1975. In the case of the retail industry, Tokyo would appear to be the 

dominant force following the opening of the HST service. 

Similarly, since intra-organizational journeys have become easier, business travel has 

increased, albeit with a reduction in the number of business overnight stays in hotels in Tokyo 

and Osaka. Indeed, the reduction in travel time is the main impact of the Shinkansen 

(Daluwatte and Ando, 1995), and its mean delay time of just two minutes provides extremely 

high standards of reliability.  

 

3.2 France: ‘Train à Grande Vitesse’ (TGV) 
 

The level of congestion on the rail link joining Paris and Lyon – the gateway to south-east 

France - led to the introduction of an HSR service in France with the building of a new, 

separate network. The line was named “Paris Sud-Est” and was constructed between 1975 and 

1983. The total number of rail passengers increased following its inauguration, rising from 

12.5 million in 1980 to 22.9 million in 1992 – 18.9 million of whom were TGV passengers 

according to Vickerman (1997). The subsequent expansion of the HST network was carried 

out chiefly to serve corridors with sufficient traffic, connecting cities of significant size. The 

policy was to invest only in socially profitable lines.  

In fact, the French TGV was developed under a state-directed policy that insisted on cost 

containment and commercial viability (Dunn and Perl, 1994). It was the government’s 

centralized and hierarchical decision-making structure that led the French National Railways 

(SNCF) to focus on commercial goals. In fact, the development of the HST in France has 

always given priority to economic objectives so as to prove that public enterprise can make 

money from operating the system. Unlike other projects with these objectives, state officials 

did not permit any public debate on how to distribute the HSR network and were immune to 

any social and regional pressures. 

Its success led to the promotion of an investment plan that provided the funds to construct 

connections from Paris to Le Mans (1989), Tours (1990) and Calais (1993). The Rhone-Alpes 
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(1994) and the Mediterranée (2001) were the next corridors to be served. Today, France’s HST 

network comprises 962 miles of line. Traffic demands, time savings and construction costs 

were all considered in the French project. Indeed, France decided only to create a new, 

separate network along congested links, and to use conventional services along less crowded 

connections and for accessing big cities when construction and expropriation costs were likely 

to be exorbitant. As a result, and in contrast to Japan, France has a mixed HST infrastructure 

system. In fact, the current share of specific HST lines over total network is just 37%, serving 

more than 100 million travelers. However, even with this system, commercial speeds fluctuate 

between 150 and 200 mph, but are lower on the conventional network (130 mph). All in all, 

HST has meant an 80%  increase in speed on average. 

An interesting policy implemented at the regional level involves the development and 

improvement of the regional rail services that serve the nodes with HST railway stations so 

that benefits can be spread more widely and overall accessibility be enhanced. This strategy 

has resulted in an even greater increase in HST network traffic than was predicted - in the 

cases of St. Etienne, Marseille and Annecy the traffic volume was twice that expected by 1984 

(Vickerman, 1997). However, some stations have been located outside urban areas and lack an 

efficient multimodal supply and a dynamic economic area surrounding the station. The cities 

of Mâcon, Le Creusot, Montceau and Montchanin illustrate the failure of this strategy (Martí 

Hennenberg, 2000). In Montchanin the HST link has attracted just four firms, creating 150 

new jobs. 

The French TGV lines were financed primarily according to their profitability, with an 

expected 12% minimum financial and social rate of return. This has been surpassed on several 

lines (Vickerman, 1997). For instance, the Sud-Est link is estimated to have provided a 15% 

financial rate of return, but a 30% return in social terms. It had already been amortized by 

1993, just 12 years after coming into service. However, the other lines have provided lower 

rates of return. 

 

Table 2. TGV infrastructure costs 

Line Year 
beginning 
operation 

Miles Cost per Km 
US$ million 

(1euro = 1.5 US$) 
Paris-Lyon 1981 264 7 

TGV Méditerranée 2001 155 19 
Note: Data on cost per mile is originally in Euro1981 for Paris-Lyon and Euro2001 for TGV Méditerranée 
Source: Adapted from Campos and de Rus (2009). 

 

The preference for connecting only crowded cities means that it is almost always necessary 

to link them with Paris to justify the investment. In fact, the first three lines to be built 



Institut de Recerca en Economia Aplicada Regional i Pública                  Document de Treball 2010/03   pàg. 13 
Research Institute of Applied Economics                                                   Working Paper           2010/03   pag. 13 

 

 

connected Paris with the four major provincial cities: Lyon, Marseille, Bordeaux and Lille. 

This accounts for the centrality of Paris in the network structure, which takes on the form of a 

star with the capital at its core. 

Indeed, in line with Arduin (1991), the most important node is the one that benefits most 

from HST. The Paris-Rhône-Alps route illustrates this point, as flight and train journeys to 

Paris increased by 144%, while journeys in the inverse direction only experienced a 54% 

increase due to the HST connection. This means that round trips originating in Paris increased 

much less than round trips originating at the other end of the city-to-city connection. 

Although a compatible network allowed the HST network to be extended, the region 

surrounding Paris (Ille du France) has been the one to enjoy the largest increase in its HST 

supply mainly due to the spatial concentration of population.  

In spite of these asymmetries, big cities such as Lyon and Lille have also experienced 

positive effects as a result of the HST in the form of an increase in economic cooperation and 

exchanges with Paris. In Lyon, for instance, HST has attracted a significant number of third 

sector firms – mainly regional offices from Paris – thereby helping to consolidate this sector 

and improve Lyon’s image. 

Finally, as in Japan, HSR has promoted the centralization of economic service activities in 

big nodes and favored intra-organizational business trips. Such trips originating in Paris are up 

21%, while those with Paris as their destination are up 156% (Rodríguez, Novales, and Orro, 

2005). By contrast, the impact on industrial activities has been largely irrelevant.  

The impact of HSR on business location decisions within the service sector also seems 

negligible. Mannone (1995, 1997) designed a survey to analyze how the HST was viewed by 

firms established in Dijon, the capital of the French region of Bourgogne, between 1981 and 

1994. One third declared that HST was a factor they considered in their decision, but only 4 

firms from a total of 663 claimed it was a key determinant in their choice of location. Similar 

results were obtained in Valence and Avignon. Consequently, it is consistently found that the 

HSR has neither accelerated industrial concentration nor promoted administrative or 

economic decentralization from Paris (Martí Hennenberg, 2000). 

The surveys conducted looking at business trips provide additional information on the 

number of overnight stays and the reason for the journey. Train passengers staying at least one 

night at their destination fell from 74 to 46% with the introduction of HST (1981-1985) and 

the main purposes were stated as being internal contacts and buying/selling services 

(Bonnafous, 1987).  
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3.3 Germany: “Neubaustrecken” 
 
The German InterCity Express (ICE) arrived a decade after the French TGV (1991). There 

are several reasons for this delay. Besides the obvious problems of constructing an HSR 

system in the country’s mountainous terrain, it proved considerably more complicated to 

obtain the necessary legal and political approval for building to start (Dunn and Perl, 1994). 

Moreover, the rationale underpinning the HST network was somewhat different in Germany. 

Given the west-east orientation of the rail network constructed before WWII and the current 

north-south patterns of industrial cooperation, Germany sought to reform the network so as 

to facilitate freight transportation from the northern ports to the southern industrial 

territories. For this reason, the first two neubaustrecken – new lines - were those linking 

Hannover and Würzburg and Mannheim and Stuttgart, respectively. The main goal was to 

solve congestion problems in certain corridors and to improve north-south freight traffic. 

Following the country’s political reunification the need to connect east and west became an 

additional priority, which explains why the Hannover-Berlin and Nuremberg-Leipzig corridors 

were the next links to be constructed (Gutierrez Puebla, 2005).  

Thus, there are considerable differences between the German strategy and the models 

adopted by Japan and France. Instead of building new exclusive high-speed lines, Germany 

chose to operate a system that would serve freight traffic too (Dunn and Perl, 1994). The 

result has been much higher upgrading costs and, arguably, operating costs but the industrial 

centers served have enjoyed greater benefits (Haynes, 1997). Therefore, in most instances 

Germany did not build a separate HST rail network, but rather upgraded existing lines. This 

means the network is shared by high-speed and more conventional passenger trains together 

with freight trains and the country has renounced higher commercial speeds (with a maximum 

of >150-160 miles/h). Nevertheless, the HST system still offers commercial speed gains of 

around 60%.  

The German multi-purpose HSR system was conceived, therefore, to spread benefits rather 

than concentrating them. In fact, as Heinisch (1992) claims, the main consideration when 

designing the new lines was not faster passenger traffic, but rather the highly profitable 

overnight traffic between the North Sea ports and the industrial areas and consumer markets 

in Southern Germany. Goods transport was deemed more important, because it contributes 

considerably more to the turnover than is the case of passenger traffic. A further difference 

with the TGV in France is that the HSTs in Germany are heavier, wider and more expensive 

to run, but offer greater flexibility (Dunn and Perl, 1994).  
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The average increase in the market share achieved by the introduction of the HST was 11%, 

while the average net revenue per train-mile of the ICE service was 1.7 times higher than the 

average for its other long distance services (Ellwanger and Wilckens, 1993). However, from 

the financial perspective, building delays and Germany’s topography resulted in higher-than-

expected construction cost overruns, as well as operating deficits and increasing debt burdens, 

which increased the financial pressures to reform the system. The source of some of these 

overruns was the need to satisfy the multiple, and at times conflicting, criteria of a wide range 

of policy participants (Dunn and Perl, 1994). As a consequence, the German lines have been 

much more expensive than the French lines, a situation that can be attributed to the more 

challenging nature of the terrain, its urban structure and various political and legal obstacles. 

Furthermore the network only serves around 67 million passengers a year. For this reason, the 

utility of continuing investment in HSR is being questioned, since it is seen as an expensive 

solution that might not provide the environmental gains that could be achieved with a more 

restrictive approach to road transport (Whitelegg, 1993; Vickerman, 1997). 

Operational deficits are due in large part to the widespread nature of the German population 

and the small average size of German cities. The urban structure of Germany lacks France’s 

monocentric focus and so for many years the country’s intercity rail system had been based on 

a complex, interlinking network of services with interchanges that provided regular hourly or 

two-hourly connections between most major German towns and cities, and more frequent 

services on certain key lines (Vickerman 1997; p.28). This means there are few corridors 

providing sufficient demand. Compared to the 9 million annual passengers using the HST link 

between Koln and Frankfurt, the Paris-Lyon link can boast 20 million passengers and the 

Tokyo-Osaka link 130 million; i.e., more than 10 times the Koln-Frankfurt figure. Likewise, 

low population densities lead to higher accessibility needs, which usually result in high regional 

transportation costs and shorter distances between stations, which –in turn- negatively affect 

commercial speed.  

In short, the dual function and compatibility of German HSR with conventional services, 

together with the country’s mountainous terrain – freight traffic requires low gradients – have 

resulted in higher construction costs (Gutiérrez Puebla, 2005). 
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Table 3. Construction costs of the first HST lines in Germany (US$ Million) 

Lines Cost per mile 
(US$ million) 

1 Euro = 1.5 $US 

Hanover---Würzburg 37.2 

Mannheim---Stuttgart 36.9 
Source: Adapted from European Commission (1996) 

 

3.4 Spain: ‘Alta Velocidad Española’ (AVE) 
 
The first Spanish HST link, the AVE, was inaugurated in 1992 between the capital Madrid and 

Seville on the eve of the Universal Expo‘92 held in this southern Spanish city. The train 

covers the 320 miles between the cities in just 2 hours 15 minutes (direct service). By choosing 

Seville, Spain has been the only country not to start its HST in the most congested corridors 

of the country or to connect its most populated cities, although the conventional link south 

was arguably somewhat congested. A number of studies point to a political rationale, 

underlying a strategy aimed at promoting economic development in the country’s poorer 

regions and at favoring cohesion. Thus, territorial equity was the main reason for the choice of 

this line, which represented a high social cost to the economic system (Sala-i-Martin, 1997). 

Spain decided to construct a separate HST network, as had been done earlier in Japan and 

France, although in these two countries conventional railway lines are also compatible.9 

Moreover, Spain opted to buy in rail technology rather than developing its own (Vickerman, 

1997), which is another distinguishing feature from the projects implemented in the other 

countries studied. 10 

In spite of good occupancy rates, infrastructure utilization of this line is under capacity given 

its length and relative isolation, but particularly because of the small population being served 

(Martí-Henneberg, 2000). The HST has had, however, a marked impact on mobility patterns. 

Before the introduction of the AVE in 1992, the combined number of rail and air passengers 

traveling between Madrid and Seville stood at around 800,000 each year. According to 

Menendez (1998), just three years later, in 1995, HST recorded 1.4 million passenger journeys, 

while the numbers of those flying fell to 300,000. No effects have been reported for the inter-

urban bus service, which has continued to carry around 200,000 annual passengers in that 

period. However, the inauguration of the first AVE had a marked impact on conventional rail 

services, with the latter losing a large part of their traffic in the corridor. Yet, the absence of a 
                                                 
9 Spain’s conventional railway uses a wider gauge than that of the International Union of Railways, and 
that which is commonly employed across Europe. 
10 AVE vehicles were designed and constructed by the French company ALTSHOM. 
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complementary service for freight transport meant the conventional rail lines have remained 

operative (de Rus and Nash, 2007). 

However, total traffic is still very small in comparison to the volumes carried on TGV, 

suggesting a particularly poor rate of return (Vickerman, 1997). The service’s punctuality, 

speed and accessibility to city centers are its main attractions. And, indeed, commercial speed 

gains in Spain are over 100% with the AVE capable of a maximum speed of 217.5 mph. 

In terms of its economic impact, Martí-Henneberg (2000) confirms that investment has not 

been guided by attempts to increase economic dynamism around AVE railway stations. 

Neither has it led to new firms establishing themselves within their vicinity. Yet, the image of 

cities with AVE stations has been enhanced and firms already established in these locations 

have benefited from this new transport infrastructure. It has also been argued that sizeable 

land value and population increases have resulted from AVE construction. However, Albalate 

and Bel (2008) report that Ciudad Real and Puertollano, two cities served since 1992 by AVE, 

did not experience higher rates of population growth than other cities in the region between 

1991 and 2001. In fact, Puertollano is the only major city in the region to have lost population. 

Similar results can be drawn by considering the growth in housing. 

Spain has made the HST network a priority in its transport policy. In fact, the Spanish 

government boasts that Spain will be the country with the largest network (around 1,400 

miles) by 2010.11 A third of all investment (amounting to 82.96 billion euros) in the country’s 

strategic plan (PEIT) is to be devoted to HSR until 2020 (Bel, 2007), when 6,200 miles of the 

AVE network are expected to be in service. These plans are rooted in the desire to build a 

rapid connection between all the provincial capitals in the country and the political capital, 

Madrid, as formulated by former Prime Minister José María Aznar on 25 April 2000. Thus, the 

rationale for extending the network in Spain is to fulfill the political aim of centralizing rail 

connections. 

In fact, any discussions as to the social profitability of HST investments have been largely 

absent from the political debate because – besides the political rationale – the AVE is 

considered a symbol of modernity, and enjoys user support – perhaps because passengers pay 

low prices thanks to huge public subsidies (de Rus and Roman, 2006).12 Cost-benefit analyses 

                                                 
11 See El País newspaper on 15/02/2007. “España tendrá en tres años la mayor red de AVE del 
mundo, según Zapatero”. On-line consultation at www.elpais.com 
12 In the first year of operation (October 1992), price reductions of 30% on the Madrid-Seville route 
and 50% on the Madrid-Ciudad Real line were introduced to offset the effects of the closure of 
Expo‘92. According to de Rus and Nash (2007), these low prices have led to high load factors for 
HSR, but the company is still a long way from breaking even, even when operational costs alone are 
taken into account. 
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carried out prior to its building showed that the Madrid-Seville link could not be justified 

economically on the grounds of negative net benefits, and its continuing poor performance is 

due to the low volume of traffic (de Rus and Inglada, 1997). More recent cost-benefit analyses 

(de Rus and Roman, 2006) of the profitability of the Madrid-Barcelona route – the two largest 

and more dynamic cities in Spain – still highlight that potential demand does not compensate 

for the high investment, while time savings are very low on an aggregate basis.  

 Table 4 shows the building costs for the most recently constructed AVE lines in Spain. 

Although the Madrid-Barcelona line has the lowest cost per mile, construction of the first 

stretch between Madrid and Lleida (270 miles), which started in 1996, was not completed until 

2004 and the AVE did not reach Barcelona until February 2008. As no information is 

available for separate stretches on the Madrid-Barcelona line, we are only able to give total 

investment figures. Thus, the 12-year investment on the Madrid-Barcelona link ($US 10,600 

million) is lower than that for the Córdoba-Málaga and Madrid-Valladolid projects, which 

were completed relatively quickly between 2004 and 2007. 

 

Table 4. Construction costs of the most recently inaugurated Spanish AVE lines 

Lines Length  

(miles) 

Construction costs (nominal terms) 

(Million $US 1 Euro = 1.5 $US) 

Cost per Mile 

(Million $US/Miles) 

Madrid-Valladolid 112 6,307 56 

Córdoba-Málaga 96 3,808 40 

Madrid-Barcelona 386 10,624 28 

Source: Authors’ own calculations based on information from the Spanish Ministry of Transportation. 
 

As regards the environmental impact of the AVE, we are able to evaluate its CO2 emissions 

with respect to those produced by conventional trains. Data presented by García Alvarez 

(2007) on distances, emissions and passenger capacity means we can compare CO2 emissions 

per passenger-km on three Spanish HST lines and their corresponding conventional rail 

services. On two routes (Madrid-Seville and Madrid-Barcelona) there are no significant 

differences in CO2 emissions per mile between the two services. However, CO2 emissions per 

passenger-mile on the Madrid-Toledo link are almost 50% higher in the case of the AVE. 

While the first two routes can be considered medium-distance links (between 320 and 400 

miles), the Madrid-Toledo connection is a short-distance, commuting link (50 miles), which 

would seem to affect its environmental performance. 
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3.5       Italy:  ‘Rete Alta Velocità/Alta Capacità (AV/AC)’ 
 

Work on Italy’s HST network, the Rete Alta Velocità/Alta Capacità (AV/AC), began in 1991 

with the founding of the TAV Company (Società TAV). The company was awarded a 

concession to build and operate the Milano-Napoli and Torino-Venezia lines. This concession 

was extended in 1992 to include the Milano-Genova line. Società TAV is of mixed public-

private ownership, with 60% of the capital in private hands and the remaining 40% belonging 

to the State Railways - Ferrovie dello Stato (GFDS, 2007a). The main rationale behind the 

introduction of the HST in Italy was the extremely low share of rail traffic in Italian mobility 

statistics. Even in recent years, rail journeys account for just 5% of all passenger transit, while 

the trains are responsible for carrying just 12% of the nation’s freight (GFDS, 2007b). Both 

figures are well below European averages. Moreover, air transport cannot guarantee the 

intermediate stop-over that is possible for land transport, because of the relatively short 

distances between the main cities in Italy (Catalani, 2006). 

Interestingly, the initial plan envisaged the construction of a HSR network that would run 

independently of the conventional system, as had been the case in Japan, France, and Spain. 

However, by 1996 this had changed towards a more integrated conception of the network, 

and so the Alta Velocità plans were replaced with the AV/AC plans (GFDS, 2007a). The 

latter sought the integration of the new HST network with the conventional network, thus 

enhancing rail transportation capacity, expanding the effects of HSR, and avoiding the 

degradation of the conventional service in those areas between cities served by the new HSR. 

However, it soon became apparent that there was a marked lack of willingness on the part of 

private shareholders to provide the capital required, and so 60% of this private share was 

acquired by Ferrovie dello Stato in 1998. 

Contrary to the HST strategy adopted in Japan, France and Spain, the Italian HST was 

conceived to provide a spread of benefits – linking up with the conventional lines - rather than 

concentrating them. However, this strategy caused an increase in projected costs. The decision 

to shift from the AV strategy to that of the AV/AC caused these projected costs to rise by 

about a third. HST costs have since grown unchecked: from 10.7 billion euros in 1992 (15.5 

billion at 2006 prices) to 32.0 billion euros in 2006 (GFDS, 2007a). Thus, projected costs have 

more than doubled in constant terms.  

The first lines to come into service were Roma-Napoli in 2005, and Torino-Novara and 

Modena-Lavino in 2006. Today, the Italian HST network covers 411 miles, with additional 
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HST services running between Torino-Milano-Bologna-Firenze,13 and Rome-Napoli-Sorrento. 

Construction costs, provided by Ferrovie dello Stato in 2007 (GFDS, 2007a), are shown in 

Table 5: 

 

Table 5. Construction costs of HST lines in Italy (US$ Million) 

Main lines HST Lines Miles Connecting Lines 
(to conventional 
network) Miles 

Construction 
costs (US million) 
1 Euro = 1.5 $US 

Cost per mile 
(US$ million) 

1 Euro = 1.5 $US 
Torino-Milano 78 12 11,682 130 
Milano-Bologna 115 25 10,734 77 
Bologna-Firenze 49 5 8,815 163 
Roma-Napoli 129 16 8,476 58 
Source: Authors’ own computations based on information from Grupo Ferrovie dello Stato (GFDS, 2007a)  

 

The cost per mile of HST lines in Italy is much higher than those reported in the other 

European countries reviewed above. On average, the cost per mile of the lines currently 

operating in Italy has been US$ 77 million. This marked price differential is attributable in the 

main to the characteristics of Italian territory: with its high population density, dense 

urbanization and urban structure, mountainous terrain, and high seismic risk. However, given 

the recent introduction of the service, no systematic information is yet available regarding any 

changes in modal shares. Having said this, the HST in Italy is clearly in competition with road 

transportation, since air routes between the Italian cities that have so far been linked up to the 

HST network are of limited importance because of the short distances involved. 

 

4. Lessons from worldwide experience 
 

Based on the case studies reported above, we are now in a position to highlight a number of 

useful lessons for those planning the HSR project in the United States. This should ensure 

that it achieves its maximum potential and avoids the most frequent obstacles.  

 

Motivation 

HSR projects seem to make most sense when they seek to solve capacity restrictions, 

lightening congestion in certain corridors, and when facilitating industrial connections by 

enhancing accessibility for freight transportation. The linking up with other corridors to 

                                                 
13 The Firenze-Roma line (150 miles) – known as the ‘direttissima’- has been in service since 1978. Its 
technical characteristics, however, are not comparable to those of the AV/AC lines. 



Institut de Recerca en Economia Aplicada Regional i Pública                  Document de Treball 2010/03   pàg. 21 
Research Institute of Applied Economics                                                   Working Paper           2010/03   pag. 21 

 

 

promote regional equity or to foster regional development only seems to result in the 

economic failure of the project.  

 

Structure: design and functions 

Perhaps the first major decision to be taken is whether to run a joint passenger/freight 

network. Some countries have chosen to build high-speed lines exclusively for passenger 

services; others have chosen to share the upgraded tracks with freight transport even though 

this means renouncing higher speeds and accepting higher costs so as to promote industrial 

connections. As few economic impacts are directly attributable to passenger HSR, it seems 

reasonable to allow freight transportation, especially in the US where a much higher share of 

freight is transported by rail than is the case in Europe and Japan. 

Lower construction costs have been reported in those projects that have combined 

conventional rail with dedicated HST tracks to reflect the level of traffic in a corridor or in 

order to access downtown areas. The rationale underpinning this strategy is the avoidance of 

the high costs of land expropriation that make it particularly expensive to build a dedicated 

railway through a city. Using conventional railways for this purpose alleviates the cost burden 

considerably. 

A third lesson to be learnt from network design concerns decisions regarding which routes 

to implement. Routes have to be established between the most highly populated centers so as 

to ensure satisfactory occupancy rates and to guarantee that the service can break even, 

particularly in light of high construction and operation costs. This is the case in France, where 

HST lines are centered on Paris to reflect the country’s strong political, economic and 

demographic centralization. Given the decentralized regional structure of the United States, 

with its different mega-regions, a more decentralized network connecting these hubs would 

seem to make better sense. 

A further point to bear in mind is the fact that European and Japanese downtown areas are 

denser than their American counterparts. In fact, few people live in America’s downtown 

districts. For this reason, the American HSR project will not reap the benefits of one of the 

main comparative advantages of HSR, namely city center connection. Thanks to HSR links, 

commuting from airports can be avoided, as can road congestion at the entrance to big cities. 

In the American case, however, it is necessary to travel downtown from residential areas, 

which means there is a need for better local transportation connections or the provision of 

more park-and-ride services. Finally, it should be pointed out that HSR stations located 
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outside the downtown district and without adequate multimodal connections are usually 

unsuccessful.  

 

Economic Costs 

 The development of an HSR network entails huge construction and operation costs. The 

key decision at the outset, as discussed above, concerns the complementarity of carrying 

passengers and freight. Complementarity with freight transport increases costs, since the track 

gradients have to be more carefully controlled. However, making freight carriage compatible 

with that of passengers can boost industrial productivity and increase connectivity between 

industrial areas and airports, ports, and logistic areas. 

Various costs need to be taken into account when considering the additional expenditure 

incurred from building HST lines. Land expropriation costs increase the initial investment 

substantially, and this is a key factor when HSR lines enter densely populated areas and 

downtown districts. For this reason, France chose to use conventional lines to access its major 

cities, given that construction and expropriation costs would have been exorbitant. Similarly, 

the provision of bridges and tunnels increases construction costs notably. Finally, cost 

overruns would seem to be high in almost all instances; administrations should be fully aware 

that eventual construction costs might far outstrip initial expectations.  

One issue that certainly should not be ignored are the political pressures that are brought to 

bear and which can lead to incremental costs and decreasing benefits. These political pressures 

might emerge from the supply side, with governments placing greater emphasis on political 

interests than on satisfying transport needs when planning the HST network, as illustrated by 

the Spanish case. While from the demand side, local and regional governments might exert 

pressures for an HST railway station, even if this runs contrary to sound transportation 

rationale. All these factors can combine to raise construction costs and lower the average 

commercial speed. 

According to estimates calculated by de Rus and Nombela (2007, p. 21), investment in HSR 

is difficult to justify when the expected first-year demand is below 8–10 million passengers for 

a line of 312.5 miles, a distance at which HSR’s competitive advantage over road and air 

transport is clear.14 The economic rationale for new HSR infrastructure depends heavily then 

on the expected volume of demand. Thus, building an HST line should only be considered in 

the case of links with high demand expectations for rail travel, i.e., routes connecting densely 

                                                 
14 De Rus and Nombela’s computations take into account actual construction, rolling stock, 
maintenance and operating costs of European HSR lines, average values of time, potential travel time 
savings, and a 5 per cent discount rate. 
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populated metropolitan areas, with severe problems of road congestion, and a deficient air 

connection.  

This economic framework hinders the use of public-private partnerships (PPPs) in HSR 

projects. This is clearly illustrated by the Italian case where the HSR was originally conceived 

as a PPP but was later nationalized owing to a shortage of additional private investments. The 

difficulties encountered in recouping costs and the need for higher subsidies increase the 

government role in the enterprise and the risks involved for private investors. 

 
Mobility impacts 
 

HSR provides significant travel time savings when compared to conventional rail services, 

but similar door-to-door timings are reported for air transportation on routes of around 400 

miles. However, HSR provides a highly reliable service with average delays of just two minutes 

and it can offer considerable advantages in terms of comfort, the fact that passengers can use 

their electronic devices while in transit and are subject to less rigorous security restrictions and 

controls. Its comparative advantage would seem to lie on routes that range from between 100 

to 500 miles. Over shorter distances, HSR finds it difficult to compete with road 

transportation, while over longer distances air transportation takes the upper hand. 

The modal distribution of traffic has been affected by the introduction of HSR in all the 

cases studied, having the greatest impact on the airline industry in France and Spain. As Table 

5 highlights, immediately following the inauguration of the HST service, the share held by air 

transport fell significantly in both countries. Similarly, road transportation has suffered from 

competition from HST, albeit to a lesser extent. Surprisingly, the impact on the modal shares 

of the Paris-Lyon and Madrid-Seville lines were very similar according to the European 

Commission (1996). Recent data on the traffic between Barcelona and Madrid, the main air 

corridor in the Spanish airline market (and indeed in the entire world market, with almost five 

million passengers per year in 2007), show that after a year of HST service a third of air traffic 

has switched to rail. 

 
Table 5. Modal share change before and after the introduction of the first HST 
corridor. 

Mode Paris-Lyon 
(1981-1984) 
264 miles 

Madrid-Seville 
(1991-1994) 
292 miles 

Airports -24 -27 

Rail +32 +35 

Road -8 -8 

Total 37 35 
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Source: European Commission (1996) 

 

Environmental advantages 

There has yet to be a detailed, systematic evaluation of the impact of an expanding HST 

network on the reduction in CO2 emissions at either an aggregate or country level. However, 

information is available on the environmental effects of HSTs, particularly as regards their 

energy consumption. According to estimates conducted by van Essen et al (2003), energy 

consumed per MJ/seat mile by air transport is 240% higher than that attributable to HSTs. 

However, the energy consumed by HSTs is 12.8% higher than a petrol-driven car when 

traveling on the motorway, 55.9% higher than a diesel-driven car on the motorway, and 

140.9% higher than an intercity train. Other estimates (van Wee, van den Brink and Nijland, 

2003) conclude that while energy use and emissions for HSTs are much higher than for 

conventional trains, they are relatively similar to those for cars and buses. In the most 

favorable analysis for HSTs –conducted by García Álvarez (2007) for Spain, HSTs and 

conventional trains were reported as producing similar emissions on two of the lines analyzed, 

while the conventional train was much more efficient on the remaining line.  

Clearly, the overall impact of HSTs on energy consumption is heavily dependent on the 

source of its traffic - whether it is newly generated or attracted from previously existing modes 

(and, in the case of road transportation, on whether it replaces cars or buses). However, HSR 

is not a particularly useful tool for fighting CO2 emissions, being less environmentally efficient 

than conventional modern trains. Further, building a new and separate HST line involves 

significant CO2 emissions that environmental HST analyses do not take into account. 15 

 

Economic and regional impacts 

It is consistently reported that HSR does not generate any new activities nor does it attract 

new firms and investment, but rather it helps to consolidate and promote on-going processes 

as well as to facilitate intra-organizational journeys for those firms and institutions for whom 

mobility is essential. 

In fact, for regions and cities whose economic conditions compare unfavorably with those 

of their neighbors, a connection to the HST line may even result in economic activities being 

drained away and an overall negative impact (Givoni, 2006; Van den Berg and Pol 1998; 

Thompson 1995). Medium size cities may well be the ones to suffer most from the economic 

attraction of the more dynamic, bigger cities. Indeed, Haynes (1997) points out that growth is 

                                                 
15 Together with the environmental impact caused by land take, noise, and visual disruption. 
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sometimes at the expense of other centers of concentration. Several reports describe the 

centralization of activities in big nodes, especially in the services sector.  

It is perhaps worth pointing out that only those cities with a significant weight of services in 

their economic structure appear to benefit from HSTs. In other words agricultural and 

industrial activities are indifferent to HST stops. Evidence of this lack of economic impact is 

the little attention given to a HST railway stations by firms in their location decisions, even 

those of service companies. 

Besides business journeys, tourism is the first sector to show an immediate effect following 

the inauguration of an HST line. Indeed, the number of tourists in cities linked to the network 

tends to increase thanks to this alternative mode of transport. However, the number of 

overnight stays falls due to easier same day travel, which also has a marked impact on business 

trips. Therefore, HSR impacts on the tourist industry by promoting the number of leisure 

travelers to connected cities but at the same time it reduces the number of nights spent in 

hotels. 

Finally, the reports reviewed also show that HSTs had only marginal impacts on population 

and housing growth. 

 

5. Conclusion 
 

In this paper, we have highlighted the main questions that policy makers must consider when 

designing high speed rail networks to reduce traffic congestion, cut dependence on foreign oil 

and improve the environment. A number of obvious lessons can be drawn from the five cases 

we review here. First, the project design must take into consideration the specific 

characteristics of the urban patterns and economic structure of the country, including its 

traffic patterns, because of the overriding importance of a country’s mobility characteristics. 

Second, cost considerations are of central relevance when making choices concerning HSR 

projects and their implementation. The fixed costs of HSR investment are huge, and cost 

overruns notoriously high. In addition, political factors (on the supply as well as on the 

demand side) can contribute to further increase costs. Therefore, the potential demand for 

HSR services must be particularly high in order to make investment in HSR socially profitable. 

This means its main targets must be those corridors linking densely populated metropolitan 

areas, suffering severe road congestion problems, and deficient air links. These constraints 

also hinder the use of PPPs and governments must be prepared to intervene in constructing 

their HSR networks. 
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While HSR is more environmentally efficient than air transportation and the use of the 

private car, it is responsible for more CO2 emissions than conventional intercity trains. For 

this reason, HSR is not a very useful tool for fighting CO2 emissions. Finally, the economic 

impacts of HSR are somewhat limited. The largest cities in the network might receive limited 

gains, but this is not the case for intermediate cities, which might see economic activities being 

drained away and suffer an overall negative impact. 

The present paper was based on a review of the main HSR experiences around the world. 

Future research should seek to draw on recent developments in U.S. transportation planning, 

which provides an increasing number of project analyses, including those already underway in 

California and Florida. Additionally, new lessons should be learned by comparing the 

American HSR planning process and the context in which it is being undertaken (political 

system, mobility patterns, energy policy, fiscal constraints) with the experiences and contexts 

of other countries around the globe.  



Institut de Recerca en Economia Aplicada Regional i Pública                  Document de Treball 2010/03   pàg. 27 
Research Institute of Applied Economics                                                   Working Paper           2010/03   pag. 27 

 

 

References 
 
Albalate, Daniel, and Germà Bel. 2008. Infraestructuras en Catalunya: Panorámica y 

Oportunidades (Infrastructures in Catalonia: Overview and challenges). Boletín Económico del 
ICE 2952: 61-71, 

Albalate, Daniel, and Germà Bel, 2009. What Local Policy Makers Should Know About Urban 
Road Charging: Lessons From Worldwide Experiences. Public Administration Review 69 (5): 
962-974.  

Arduin, J.P. 1991. Las líneas de Alta Velocidad y el acondicionamiento del territorio (High 
Speed lines and spatial planning). Obras Públicas 22: 22-23. 

Bel, Germà. 2007. Política de transporte: ¿Más recursos o mejor gestión? (Transport policy: 
More investment or better management?). Economistas 111: 279-284. 

Bonnafous, A. 1987. The regional impact of the TGV. Transportation 14 (2): 127-137. 
Blum, U., K. Haynes, and C. Karlsson. 1997. The regional and urban effects of high speed 

trains. Annals of Regional Science 31 (1): 1-20. 
Campos, Javier, and Ginés de Rus. 2009. Some stylized facts about high-speed rail: A review 

of HSR experiences around the world. Transport Policy 16 (1): 19-28. 
Catalani, Mauro. 2006. The impact of the High Speed system on the Naples - Rome railway link. 

Proceedings of the European Transport Conference 2006. Strasbourg (France), 18-20 
september 2006  

CHSRA. 2009. Report to the Legislature. Sacramento (CA): California High-Speed Rail Authority, 
December 2009.  
http://www.cahighspeedrail.ca.gov/images/chsr/20091223222521_CHSRA_Busines_P

lan_Dec_2009.pdf  
Daluwatte, Sihil and Asao Ando. 1995. Transportation and regional agglomeration in Japan; 

through a long term simulation model 1920-85. Journal of Advanced Transportation 29 (2): 213-
233. 

de Rus, Ginés and Vicente Inglada. 1997. Cost-benefit analysis of the high-speed train in 
Spain. Annals of Regional Science 31(2): 175-188. 

de Rus, Ginés, and Chris Nash. 2007. In what circumstances is investment in HSR worthwhile? 
University of Leeds: ITS, working paper 590. 

de Rus, Ginés, and Gustavo Nombela. 2007. Is investment in High Speed Rail socially 
profitable? Journal of Transport Economics and Policy 41 (1): 3-23. 

De Rus, Ginés and Concepción Román. 2006. Análisis económico de la línea de alta velocidad 
Madrid-Barcelona (Economic analysis of the High Speed line Madrid-Barcelona). Revista de 
Economía Aplicada 14 (42): 35-80. 

Dunn, James, and Anthony Perl. 1994. Policy networks and industrial revitalization: High 
Speed Rail initiatives in France and Germany. Journal of Public Policy 14 (3), 311-343. 

Ellwanger, Gunther, and Martin Wilckens. 1993. Hochgeschwindigkeitsverkehr gewinnt an 
Fahrt (High-speed traffic booms). Internationales Verkehrswesen 45 (5), 284-290. 

Esteban Martín, Víctor. 1998. La alta velocidad ferroviaria en la Unión Europea. Su impacto 
urbano en Francia y España. (High Speed Rail in the European Union. Urban impact in 
France and Spain). Geographicalia 36, 19-32. 

European Commission. 1996. Interaction between High Speed and Air Passenger Transport – Interim 
Report. Interim Report on the Action COST 318, April. Brussels: EC. 

Federal Railroad Administration. 2005. Florida Final environmental Impact Statement Florida High 
Speed Rail Tampa to Orlando. Washington DC: Federal Railroad Administration, 4-136. 

Federal Railroad Administration. 2009. Vision for High-Speed rail in America. High-Speed Rail 
Strategic Plan. The American Recovery and Reinvestment Act. Washington DC; US Department of 
Transportation, April 16, 2009. 



Institut de Recerca en Economia Aplicada Regional i Pública                  Document de Treball 2010/03   pàg. 28 
Research Institute of Applied Economics                                                   Working Paper           2010/03   pag. 28 

 

 

García Alvarez, Alberto. 2007. Consumo de energía y emisiones del tren de alta velocidad en 
comparación con otros modos de transporte. (Energy consumption and High Speed Train 
emissions compared with other transportation modes) Anales de mecánica y electricidad 84 (5), 
26-34. 

GFDS (2007a) Rete AV/AC. Analisi dei costi (High Speed/High Capacity Network. Cost 
analysis). Rome: Grupo Ferrovie dello Stato. 

GFDS (2007b) Piano Industriale 2007-2011 (Industrial Plan 2007-2011). Rome: Grupo Ferrovie 
dello Stato. 

Givoni, Moshe. (2006. Development and impact of the Modern High-speed Train: A Review. 
Transport Reviews 26 (5): 593-611. 

Gutierrez Puebla, Javier. 2005. El tren de alta velocidad y sus efectos espaciales. (Spatial 
effects of the High Speed Train). Investigaciones Regionales 5: 199-221. 

Haynes, Kingsley E. 1997. Labor markets and regional transportation improvements; the case 
of high-speed trains: An introduction and review. Annals of Regional Science, 31 (1): 57-76.  

Heinisch, R. 1992. High Speed Trains in Germany. Rail International 23: 23-24. 
Hirota, Ryosuke. 1985. Japon: L’effet Shinkansen (Japan: The Shinkansen effect). Transports 

310: 678-679. 
Imashiro, Mitsuhide. 1997. Changes in Japan’s Transport Market and Privatization. Japan 

Railway and Transport Review 13: 50-53. 
Leavitt, Daniel, Peter Cheng, Erin Vaca, and Peter Hall. 1994. Potential for improved intercity 

passenger rail service in California: Study of corridors. University of California at Berkeley, Institute 
of Urban and Regional Development, WP 612.  

Levinson, David, Jean Michel Mathieu, David Gillen, and Adib Kanafani. 1997. The full cost 
of high-speed rail: an engineering approach. Annals of Regional Science 31(2): 189-215. 

Mannone, Valérie (1995) L’impact régional du TGV Sud-Est, Ph.D Thesis, Université de 
Provence, Aix-en-Provence, 2 vols. 

Mannone, Valérie (1997) “Gares TGV et nouvelles dynamiques urbaines en centre ville: le cas 
des villes desservies par le TGV Sud-Est”, Cahiers Scientifiques du Transport 31: 71-97. 

Martí Hennenberg, Jordi. 2000. Un balance del tren de alta velocidad en Francia. Enseñanzas 
para el caso español (An evaluation of the high speed train in France: Lessons for the 
Spanish case). Ería, 52: 131-143. 

Menéndez, José María. 1998. Nouvelles infrastructures de transport dans le couloirs de 
circulation Madrid-Séville (New transport infrastructures in the Madrid-Seville) in VV.AA., 
Analyse de certains effets concernant le traffic induit (Analysis of some effects regarding the 
newly generated traffic), 65-115. Paris: Conference Européenne des Ministres des 
Transports, CEMT. 

Nakamura, H. and T, Ueda. (1989) The impacts of the Shinkansen on regional development. 
Proceedings of Fifth World Conference on Transport Research, vol. 3, 95-109. Japan: Yokohama. 

Okada, Hiroshi. 1994. Features and economic and social effects of the Shinkansen. Japan 
Railway and Transport Review 3: 9-16. 

O’Toole, Randall. 2008. High-Speed Rail. The Wrong Road for America. Washington DC: The Cato 
Institute, Policy Analysis n. 625, October 31, 2008. 

Plaud, Alain. 1977. Les nouvelles voies ferrées à grande vitesse et l’aménagement du territoire 
au Japon (The new High Speed lines and spatial planning in Japan), Transports 225: 387-393. 

Rodríguez, Miguel, Margarita Novales, and Alfonso Orro. 2005. Alta velocidad y territorio: 
Algunas experiencias internacionales (High speed and territory: Some international 
eexperieces). Ingeniería y Territorio 70, 4-11. 

Sala-i-Martin, Xavier. 1997. És bo que el govern inverteixi <<sempre>> a les regions menys 
desenvolupades? (Should the government invest <<always>> in the less developed 
regions?). Nota d’Economia 57: 123-160. 



Institut de Recerca en Economia Aplicada Regional i Pública                  Document de Treball 2010/03   pàg. 29 
Research Institute of Applied Economics                                                   Working Paper           2010/03   pag. 29 

 

 

Sasaki, Komei, Tadahiro Ohashi, and Asao Ando. 1997. High-speed rail transit impact on 
regional systems: does the Shinkansen contribute to dispersion? Annals of Regional Science 31 
(1): 77-98. 

Steer Davies Gleave. 2004. High Speed Rail: International Comparison. London: Commission for 
Integrated Transport. 

Taniguchi, Mamoru. 1992. High Speed Rail in Japan: A Review and Evaluation of the Shinkansen 
Train. The University of California Transportation Center: Working paper UCTC 103. 

Thompson, Louis S. 1994. High Speed Rail in the United States- Why isn’t there more? Japan 
Railway and Transport Review 3, 32-39. 

Van den Berg, Leo, and Peter Pol. 1998. The European high-speed train-network and urban 
development. Aldershot: Ashgate. 

van Essen, Huib, Olivier Bello, Jos Dings, and Robert van den Brink. 2003. To shift or not to 
shift, that’s the question. The environmental performance of the principal modes of freight and passenger 
transport in the policymaking process. Delft: CE Delft.  

van Wee, Bert, Robert van den Brink, and Hans Nijland. 2003. Environmental impacts of 
high-speed rail links in cost-benefit analyses: a case study of the Dutch Zuider Zee line. 
Transportation Research D 8 (??), 299-314. 

Vickerman, Roger. 1997. High-speed rail in Europe: experience and issues for future 
development. Annals of Regional Science 31 (1): 21-38. 

Whitelegg, John. 1993. Transport for a sustainable future: The Case for Europe. London: Belhaven. 
  
 

 



Institut de Recerca en Economia Aplicada Regional i Pública                                   Document de Treball 2010/03 pàg. 30 
Research Institute of Applied Economics                                                                    Working Paper          2010/03  pag. 30 
 
 
Llista Document de Treball  
List Working Paper 
 
WP  2010/03  “High-Speed Rail: Lessons for Policy Makers from Experiences Abroad”. Albalate, 

D ;  and Bel, G.” 
WP  2010/02  “Speed limit laws in America: Economics, politics and geography”. Albalate, D ;  

and Bel, G.” 

WP  2010/01  “Research Networks and Inventors’ Mobility as Drivers of Innovation: Evidence 
from Europe” Miguélez, E. ;  Moreno, R. ” 

WP 2009/26  ”Social Preferences and Transport Policy: The case of US speed limits” 
Albalate, D.  

WP 2009/25  ”Human Capital Spillovers Productivity and Regional Convergence in Spain” , 
Ramos, R ; Artis, M. ; Suriñach, J.  

WP 2009/24  “Human Capital and Regional Wage Gaps” ,López-Bazo,E. Motellón E.  

WP 2009/23  “Is Private Production of Public Services Cheaper than Public Production? A 
meta-regression analysis of solid waste and water services” Bel, G.; Fageda, X.; 
Warner. M.E. 

WP 2009/22  “Institutional Determinants of Military Spending” Bel, G., Elias-Moreno, F. 

WP 2009/21  “Fiscal Regime Shifts in Portugal” Afonso, A., Claeys, P., Sousa, R.M. 

WP 2009/20  “Health care utilization among immigrants and native-born populations in 11 
European countries. Results from the Survey of Health, Ageing and Retirement in 
Europe” Solé-Auró, A., Guillén, M., Crimmins, E.M. 

WP 2009/19  “La efectividad de las políticas activas de mercado de trabajo para luchar contra 
el paro. La experiencia de Cataluña” Ramos, R., Suriñach, J., Artís, M.  

WP 2009/18  “Is the Wage Curve Formal or Informal? Evidence for Colombia” Ramos, R., 
Duque, J.C., Suriñach, J. 

WP 2009/17  “General Equilibrium Long-Run Determinants for Spanish FDI: A Spatial Panel 
Data Approach” Martínez-Martín, J.  

WP 2009/16  “Scientists on the move: tracing scientists’ mobility and its spatial distribution” 
Miguélez, E.; Moreno, R.; Suriñach, J. 

WP 2009/15  “The First Privatization Policy in a Democracy: Selling State-Owned Enterprises in 
1948-1950 Puerto Rico” Bel, G. 

WP 2009/14  “Appropriate IPRs, Human Capital Composition and Economic Growth” Manca, F. 

WP 2009/13  “Human Capital Composition and Economic Growth at a Regional Level” Manca, 
F. 

WP 2009/12  “Technology Catching-up and the Role of Institutions” Manca, F.  

WP 2009/11  “A missing spatial link in institutional quality” Claeys, P.; Manca, F. 

WP 2009/10  “Tourism and Exports as a means of Growth” Cortés-Jiménez, I.; Pulina, M.; Riera i 
Prunera, C.; Artís, M. 

WP 2009/09  “Evidence on the role of ownership structure on firms' innovative performance” 
Ortega-Argilés, R.; Moreno, R. 

WP 2009/08  “¿Por qué se privatizan servicios en los municipios (pequeños)? Evidencia 
empírica sobre residuos sólidos y agua” Bel, G.; Fageda, X.; Mur, M. 



Institut de Recerca en Economia Aplicada Regional i Pública                                    Document de Treball 2010/   pàg. 31 
Research Institute of Applied Economics                                                                     Working Paper           2010/   pag. 31 
 
 
WP 2009/07  “Empirical analysis of solid management waste costs: Some evidence from 

Galicia, Spain” Bel, G.; Fageda, X. 

WP 2009/06  “Intercontinental fligths from European Airports: Towards hub concentration or 
not?” Bel, G.; Fageda, X. 

WP 2009/05 “Factors explaining urban transport systems in large European cities: A cross-
sectional approach” Albalate, D.; Bel, G. 

WP 2009/04  “Regional economic growth and human capital: the role of overeducation”
 Ramos, R.; Suriñach, J.; Artís, M. 

WP 2009/03  “Regional heterogeneity in wage distributions. Evidence from Spain” Motellón, E.; 
López-Bazo, E.; El-Attar, M. 

WP 2009/02  “Modelling the disability severity score in motor insurance claims: an application 
to the Spanish case” Santolino, M.; Boucher, J.P. 

WP 2009/01  “Quality in work and aggregate productivity” Royuela, V.; Suriñach, J. 

 

WP 2008/16  “Intermunicipal cooperation and privatization of solid waste services among 
small municipalities in Spain” Bel, G.; Mur, M. 

WP 2008/15 “Similar problems, different solutions: Comparing refuse collection in the 
Netherlands and Spain” Bel, G.; Dijkgraaf, E.; Fageda, X.; Gradus, R. 

WP 2008/14  “Determinants of the decision to appeal against motor bodily injury settlements 
awarded by Spanish trial courts” Santolino, M 

WP 2008/13  “Does social capital reinforce technological inputs in the creation of knowledge? 
Evidence from the Spanish regions” Miguélez, E.; Moreno, R.; Artís, M. 

WP 2008/12  “Testing the FTPL across government tiers” Claeys, P.; Ramos, R.; Suriñach, J. 

WP 2008/11  “Internet Banking in Europe: a comparative analysis” Arnaboldi, F.; Claeys, P. 

WP 2008/10  “Fiscal policy and interest rates: the role of financial and economic integration” 
Claeys, P.; Moreno, R.; Suriñach, J. 

WP 2008/09  “Health of Immigrants in European countries” Solé-Auró, A.; M.Crimmins, E. 

WP 2008/08  “The Role of Firm Size in Training Provision Decisions: evidence from Spain” 
Castany, L. 

WP 2008/07  “Forecasting the maximum compensation offer in the automobile BI claims 
negotiation process” Ayuso, M.; Santolino, M. 

WP 2008/06  “Prediction of individual automobile RBNS claim reserves in the context of 
Solvency II” Ayuso, M.; Santolino, M.  

WP 2008/05  “Panel Data Stochastic Convergence Analysis of the Mexican Regions” Carrion-i-
Silvestre, J.L.; German-Soto, V. 

WP 2008/04  “Local privatization, intermunicipal cooperation, transaction costs and political 
interests: Evidence from Spain” Bel, G.; Fageda, X. 

WP 2008/03  “Choosing hybrid organizations for local services delivery: An empirical analysis 
of partial privatization” Bel, G.; Fageda, X.  

WP 2008/02  “Motorways, tolls and road safety. Evidence from European Panel Data” Albalate, 
D.; Bel, G. 



Institut de Recerca en Economia Aplicada Regional i Pública                                    Document de Treball 2010/   pàg. 32 
Research Institute of Applied Economics                                                                     Working Paper           2010/   pag. 32 
 
 
WP 2008/01  “Shaping urban traffic patterns through congestion charging: What factors drive 

success or failure?” Albalate, D.; Bel, G. 

WP 2007/19  “La distribución regional de la temporalidad en España. Análisis de sus 
determinantes” Motellón, E. 

WP 2007/18  “Regional returns to physical capital: are they conditioned by educational 
attainment?” López-Bazo, E.; Moreno, R. 

WP 2007/17  “Does human capital stimulate investment in physical capital? evidence from a 
cost system framework” López-Bazo, E.; Moreno, R. 

WP 2007/16  “Do innovation and human capital explain the productivity gap between small 
and large firms?” Castany, L.; López-Bazo, E.; Moreno, R. 

WP 2007/15  “Estimating the effects of fiscal policy under the budget constraint” Claeys, P. 

WP 2007/14  “Fiscal sustainability across government tiers: an assessment of soft budget 
constraints” Claeys, P.; Ramos, R.; Suriñach, J. 

WP 2007/13  “The institutional vs. the academic definition of the quality of work life. What is 
the focus of the European Commission?” Royuela, V.; López-Tamayo, J.; Suriñach, 
J. 

WP 2007/12  “Cambios en la distribución salarial en españa, 1995-2002. Efectos a través del 
tipo de contrato” Motellón, E.; López-Bazo, E.; El-Attar, M.  

WP 2007/11  “EU-15 sovereign governments’ cost of borrowing after seven years of monetary 
union” Gómez-Puig, M.. 

WP 2007/10  “Another Look at the Null of Stationary Real Exchange Rates: Panel Data with 
Structural Breaks and Cross-section Dependence” Syed A. Basher; Carrion-i-
Silvestre, J.L. 

WP 2007/09  “Multicointegration, polynomial cointegration and I(2) cointegration with 
structural breaks. An application to the sustainability of the US external deficit” 
Berenguer-Rico, V.; Carrion-i-Silvestre, J.L. 

WP 2007/08  “Has concentration evolved similarly in manufacturing and services? A sensitivity 
analysis” Ruiz-Valenzuela, J.; Moreno-Serrano, R.; Vaya-Valcarce, E. 

WP 2007/07  “Defining housing market areas using commuting and migration algorithms. 
Catalonia (Spain) as an applied case study” Royuela, C.; Vargas, M. 

WP 2007/06  “Regulating Concessions of Toll Motorways, An Empirical Study on Fixed vs. 
Variable Term Contracts” Albalate, D.; Bel, G. 

WP 2007/05 “Decomposing differences in total factor productivity across firm size” Castany, 
L.; Lopez-Bazo, E.; Moreno, R. 

WP 2007/04  “Privatization and Regulation of Toll Motorways in Europe” Albalate, D.; Bel, G.; 
Fageda, X. 

WP 2007/03  “Is the influence of quality of life on urban growth non-stationary in space? A 
case study of Barcelona” Royuela, V.; Moreno, R.; Vayá, E.  

WP 2007/02  “Sustainability of EU fiscal policies. A panel test” Claeys, P. 

WP 2007/01  “Research networks and scientific production in Economics: The recent spanish 
experience” Duque, J.C.; Ramos, R.; Royuela, V. 

WP 2006/10  “Term structure of interest rate. European financial integration” Fontanals-Albiol, 
H.; Ruiz-Dotras, E.; Bolancé-Losilla, C. 



Institut de Recerca en Economia Aplicada Regional i Pública                                    Document de Treball 2010/   pàg. 33 
Research Institute of Applied Economics                                                                     Working Paper           2010/   pag. 33 
 
 
WP 2006/09  “Patrones de publicación internacional (ssci) de los autores afiliados a 

universidades españolas, en el ámbito económico-empresarial (1994-2004)” 
Suriñach, J.; Duque, J.C.; Royuela, V. 

WP 2006/08  “Supervised regionalization methods: A survey” Duque, J.C.; Ramos, R.; Suriñach, 
J. 

WP 2006/07  “Against the mainstream: nazi privatization in 1930s germany” Bel, G. 

WP 2006/06  “Economía Urbana y Calidad de Vida. Una revisión del estado del conocimiento 
en España” Royuela, V.; Lambiri, D.; Biagi, B.  

WP 2006/05  “Calculation of the variance in surveys of the economic climate” Alcañiz, M.; 
Costa, A.; Guillén, M.; Luna, C.; Rovira, C. 

WP 2006/04  “Time-varying effects when analysing customer lifetime duration: application to 
the insurance market” Guillen, M.; Nielsen, J.P.; Scheike, T.; Perez-Marin, A.M. 

WP 2006/03  “Lowering blood alcohol content levels to save lives the european experience” 
Albalate, D.  

WP 2006/02  “An analysis of the determinants in economics and business publications by 
spanish universities between 1994 and 2004” Ramos, R.; Royuela, V.; Suriñach, J. 

WP 2006/01  “Job losses, outsourcing and relocation: empirical evidence using microdata” 
Artís, M.; Ramos, R.; Suriñach, J. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Institut de Recerca en Economia Aplicada Regional i Pública                                    Document de Treball 2010/   pàg. 34 
Research Institute of Applied Economics                                                                     Working Paper           2010/   pag. 34 
 
 
 
 
 
 
 
 
 
 




