Chapter 2
Overview of Findings on HSR Accessibility

Abstract This chapter provides an introductory background to understand the
relationship between accessibility and HSR. The impact of speed on accessibility is
first presented along with determinant HSR characteristics and operating models.
Previous studies on the accessibility of HSR systems are thus analyzed and cate-
gorized. Finally, few pertinent implications are highlighted to develop a conceptual
framework for the present study.
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Speed on Rails

Changes in relative speed through the introduction of HSR have reduced travel times.
Transport effects of time savings have been represented as if speed shortened dis-
tances. The maps drawn by Spiekermann and Wegner (1994) represent graphically
these changes in time—distance. The result is a ‘shrinking’ Europe (Fig. 2.1). This
indicates that a reduction of travel time on some origin—destination (O-D) pairs may
produce a new balance in terms of time—space relationships. As a consequence, cities’
relative position to neighboring ones may change through HSR implementation.

Spatial imbalances thus derive from increases in relative speed on rails.
Therefore, understanding their variations is essential before finding what could be
appropriate to detect them.

High-Speed Rail Definition

Historically, the development of railways has been organized on the basis of
national requirements producing a great level of diversity in the rail infrastructure,
rolling stock and traffic management. Around the world, railway systems differ in
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Fig. 2.1 1993 and 2020 (optimistic forecast) time—space maps of rail travel times compared to
60 km/h base scenario (Spiekermann and Wegener 2004)
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travel directions, electric traction, signaling systems, safety requirements, allowed
axle loads, gauge, pantograph sizes, etc. This great variety makes it difficult to
precisely define a railway. One common definition is often simplified to steel
wheels on steel rails to include all possible railway systems. So, what generally
distinguishes HSR from other rail transport is the factor of speed and technology is
what differentiates HSR from other high-speed ground transportation (e.g.
MAGLEYV floating over magnetic fields).

The European Council has given a fairly broad definition of HSR to categorize
infrastructure, rolling stock and operation according to the maximum speed
achievable on the lines. Infrastructure category I includes specially built high-speed
lines equipped for speeds generally equal to or greater than 250 km/h; infrastructure
category II includes specially upgraded high-speed lines for speeds in the order of
200 km/h; infrastructure category III includes specially upgraded high-speed lines
which have special features as a result of topographical, relief or town-planning
constraints, on which the speed must be adapted to each case (EU 1996). The
purpose of this definition is to provide a threshold to achieve interoperability of
railways within Europe (Fig. 2.2).

The very same concept of speed on rails could be further clarified as Campos
et al. (2009) suggest: (1) maximum track speed depending on the radius of the
curves and the gradient of the slopes of the rail infrastructure; (2) maximum
operating speed depending on technology (train design and traffic management
systems); (3) average operating speed depending on the optimal technical speed as
recommended by manufacturers’ maintenance plans and (4) commercial speed
resulting from the whole line length divided by the total travel time, including
intermediate stops.

Commercial speed is a critical concept for both users and operators in terms of
travel time savings and quality of service. Passengers desire to arrive earlier to
increase their value of time. Operators desire to be competitive by moving faster
trains. So, whether commercial speed is commonly used as a parameter of per-
formance for HSR systems (Taylor 2007, 2009), maximum operating speeds are
usually reported for marketing reasons.

Furthermore, speeds tend to increase with every technological leap in the
industry. In the coming years, maximum operating speeds are likely to progress in
the range of 320-360 km/h as test speeds break new records (Fig. 2.3).

The Impact of Intermediate Stops

Track design for new high-speed lines requires rigorous parameters. For example,
for speeds in the order of 300 km/h, it is recommended a minimum curve radius of
3500 m, a maximum cant of 150/170 mm, a track center distance of 4.5/5 m or a
maximum slope gradient up to 12/15 mm/m (UIC 2015b). The same applies to
rolling stock, e.g. with a limited axle load of 11 to maximum 17 t, and to the
management of high-speed traffic, such as a full on-board signaling system.
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Fig. 2.2 European HSR network classified by speed (UIC 2015a)
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Fig. 2.3 Evolution of maximum speed on rails (UIC 2009a)

Whereas these are planning parameters intrinsic to HSR characteristics, some
others are related to particular features of the local conditions where the line is
located. For example, environmental or noise protection, traffic intensity and the
number of stops along the line are factors limiting speed.

The recently completed Wuhan—Guangzhou HSR line is regarded as offering
one of the highest commercial speeds in the world, averaging around 300 km/h
(PRC Ministry of Railways 2010). This was possible by avoiding stops at the 13
intermediate stations along the 922-km distance separating the two cities and thanks
to sustained top speeds, reaching up to 350 km/h. Most services with high values in
commercial speed do not perform stops at all and some stopping services are
represented by their best O-D connections (Table 2.1).

As an example, the international train Thalys Soleil from Belgium to the south of
France connects Brussels to Marseille, being 1054 km apart. This HSR service does
not perform stops until Valence. Thus, it is represented with a commercial speed of
244.6 km/h over the first 831.7 km. The remaining 222.3 km from Valence to
Marseille require more than an hour to travel and one further stop in Avignon with a
commercial speed of 208 km/h. The overall commercial speed is thus reduced to
236 km/h for the whole journey.

Other examples include north-eastern American rail services provided by
Amtrak with Acela Express trains. While commercial speed is quite sustained when
looking at journeys without intermediate stops (e.g. from Baltimore to
Wilmington), the overall commercial speed is significantly reduced when consid-
ering longer journeys including intermediate stops (e.g. from New York to
Washington DC).
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Table 2.1 Selected HSR services by commercial speed (data sources: Taylor 2007, 2009;
AMTRAK 2010; PRC Ministry of Railways 2010)

Country | Train (speed | From To Distance |Time |Speed | Stops
limit km/h) (km) (min) | (km/h)

China G1001 (350) | Wuhan Guangzhou 922.0 177 312.5 0

France TGV5422 Lorraine Champagne 167.6 36 279.3 0
(320)

Japan Nozomi 1 Okayama | Hiroshima 144.9 34 255.7 0
(300)

Taiwan 7 train (300) | Taichung Zuoying 179.5 44 244.7 0

Inter. Thalys Soleil | Brussels Valence 831.7 204 244.6 0

Midi
Inter. Thalys Soleil | Brussels Marseille 1054.0 268 236.0 2
Midi

Spain 7 AVE train Madrid Zaragoza 307.2 78 236.3 0
(300)

Germany | ICE train Frankfurt | Bonn 144.0 37 233.5 0
(300)

France TGVI864 Marseille Lille Europe | 996.1 271 220.5 4
(320)

France TGV5444 St Pierre Strasbourg 697.1 242 172.8 5
(320) des Corps

USA 7Acela Exp Baltimore | Wilmington 110.1 41 161.1 0
(240)

USA 15Acela Exp | New York | Washington 362.0 167 130.0 5
(240) DC

Table 2.2 Braking distances  pgyaking distance (m) Initial train speed (km/h)
for given initial speeds (UIC ] >
20100 900 00

3100 250

4700 300

5800 330

6700 350

The reduction in commercial speed is technically due to time delays of train
stopping at stations, including decelerating, accelerating and dwell times.
Deceleration and acceleration time delays impact on average operating speed as do
the travel regimes on the track section. Given that maximum acceleration for
passenger comfort and safety in transit systems is recommended 1.0-1.8 m/s’
(Vuchic 2007), high-speed trains (HSTs) take 10-20 km to accelerate from O to
300 km/h. With similar or slightly higher deceleration rates (2.0-3.0 m/s%), braking
distances to come to a standing stop vary mostly upon the initial train speed (being
V212 the braking retardation) (Table 2.2).



The Impact of Intermediate Stops 13

500 T T T T T T T T
450 - b
————— ot
L ————— T -
400 i
= °
o
350 |- L - il
r . {:]
= v’ °
T wf B L .
13 » P =
- A -
H P Oy
2 mf e R
3 A
) P
1 Vel
3 ™ (.r, -
150 =~
100 -1
=& =480 km/h
50+ wo Q400 ki
=320 kmh
—6— 240 km'h
o i i 1 i I i i
o 2 40 B0 B0 100 120 140 160 160

Station spacing (km)

Fig. 2.4 Commercial speed as a function of interstation distance (adapted in metrics from
US DOT, 1990 as cited in Schneider 1993, 1994)

Clearly, the effective commercial speed of the service is significantly affected by
the number of stations along the line. Station-positioning impacts especially in
terms of interstation distance. Schneider (1993) reports on the results of eight HSR
scoping studies in the United States. He shows the impact of station spacing on
commercial speed as trade-off curves between average operating speeds and
average distance between the stations served (Fig. 2.4).

A 20% reduction in commercial speed is computed at a distance of 103 km,
mean value of interstation spacing. The impact on commercial speed increases
sharply as the distance between stops falls below the mean value (Schneider 1993).
In particular, Vuchic and Casello (2002) demonstrate that increases in maximum
speed have decreasing marginal gains in travel time savings and these reductions
depend on the distance between stations with minimal values below 100 km
(Fig. 2.5).

However, when locating a HSR station, it is recommended a value not much
greater than 50 km between successive stops to avoid losing demand on a direct O—
D option without intermediate stops, despite the journey time and performance
advantages (Atkins Engineering Consultancy 2003, p. 5.2). This argument is further
supported by recent studies on the successful experiences of cities connected by
HSR within the range of 50-100 km from a major urban area (Romero and
Garmendia 2009; Urena et al. 2010). Thus, HSR station location choices appear
fundamental to determine the level of service offered in terms of commercial speed
and population served.
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Fig. 2.5 Impact of increases in maximum speed on travel times for different station-to-station
distances. Curve a represents time—speed relations for connections with interstation distances of
250 km showing smaller travel time savings for increasing operating speeds. Curve b exhibits even
smaller gains for interstation distances below 100 km (Vuchic and Casello 2002)

Ridership is a trade-off factor between travel time savings and the presence of major
destination centers along the line, guiding decisions on a number of skip-stop policies,
access connections, station locations and operating models for the management of
trains and infrastructure. Eventually, even the Wuhan-Guangzhou HSR direct service,
serving the marketing purpose of showing off China's efficiency, was soon cancelled
and substituted by more profitable stopping HSR services (China Daily 2010).

HSR-Operating Models

Operating models for the management of trains and infrastructure are of strategic
importance impacting on the capacity of lines and determining speed constraints
and accessibility options. These models provide greater understanding of HSR
specificities based on the relationship with existing conventional services. The
comparison between systems is based on the characteristics of infrastructure and
rolling stock.

For technical, reliability and safety reasons, HSR requires specially designed
trains; lines with special layout parameters, transverse sections, track quality,
catenaries, power supply; and in-cab signaling. Thus, the level of compatibility
between different systems provides a benchmark for a HSR more detailed
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Fig. 2.6 Operating models
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definition, as it offers indications on performance levels, safety, quality of service
and costs. Thus, Campos and de Rus (2009) have proposed an economic definition
of HSR based on the adoption of different operating models. These give insight on
the organization and use of rail infrastructure, providing a notion on their economic
value and market prospects.

If operating models could be used to determine different cost ranges to build and
manage HSR systems, they could also establish the grounds for the provision of
services. With profoundly different management regimes, the models would greatly
influence choices in relation to possible accessibility strategies. In fact, it seems that
the accessibility provided by a HSR service could be a priori influenced by the
operating model adopted for the management of trains and lines in the system.

Four operating models have been identified (UIC 2009b; Campos and de Rus
2009) and categorized (Fig. 2.6). Therefore, some well-known international expe-
riences are reported to show how the choice of a model has impacted on service
provision. These experiences suggest that the adoption of a specific operating
model would shape the parameters on which to design the whole of the HSR
architecture, either in terms of infrastructure, rolling stock or subsystems.
Strategically speaking, speed regimes depend on the adoption of a specific oper-
ating model as it does the capacity of lines and number, location and size of stations
impacting on choices over possible strategies to exploit accessibility opportunities.

Exclusive Exploitation

The exclusive exploitation model foresees high-speed and conventional services
operating independently, each one on its own infrastructure. Japan has adopted this
model since the very beginning of HSR services in 1964. The same word shin-
kansen literally means ‘new main line’ to distinguish the high-speed dedicated
tracks from the old congested conventional narrow gauge network. With the sep-
aration of infrastructure, service provision is fully independent. On the HSR net-
work, trains could be operated with short headways and homogeneous high speeds,
thus with high performance levels in terms of efficiency. A further advantage is the
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released capacity on the conventional network allowing smoother freight and
commuter services. However, compatibility is non-existent with consequences on
possible integration strategies to enhance accessibility.

Mixed High Speed

The mixed high-speed model foresees HSTs running either on purposely built new
lines or on upgraded segments of conventional lines. France adopted this model
mainly to lower construction costs of new infrastructure, becoming a best practice
example (Nash 2003). Even though the TGV does not perform stops between Paris
and Lyon, 447 km apart, HSTs are allowed to run on upgraded conventional tracks,
especially in rural areas (Torchin et al. 2008, 2009). This configuration has per-
mitted a new regional high-speed service to be implemented in the northern regions
around Calais and Lille, the Train Express Régional a Grande Vitesse (TERGV).
Thanks to electrification and upgrading of conventional tracks, HSR rolling stock is
capable of good performance in a regional context, increasing accessibility and
reducing commuting times.

Mixed Conventional

The mixed conventional model foresees some conventional trains running on
high-speed lines. Spain adopted this model to save acquisition and maintenance
costs of rolling stock, having developed since 1942 a technology allowing special
trains to run both on broad gauge and standard gauge infrastructure. In so doing,
Spain takes advantage of providing regional services through a relatively empty
countryside on certain high-speed routes.

Fully Mixed

The fully mixed model foresees both high-speed and conventional services running
on both types of infrastructure. This model ideally endows the highest levels of
compatibility, thus providing greater accessibility choices. Germany and Italy opted
to pay higher interoperability and maintenance costs to have the flexibility of using
spare capacity of high-speed lines for freight or conventional services as well as
running HSTs on the whole network.

However, the fully mixed model requires to deal with higher constraints deriving
from mixed traffic management of lines. Figure 2.7 provides a visual understanding
of the impact of mixed traffic on effective speeds and schedule stability. The
number of trains impacts on schedule stability (intended as the impact of 1 min



HSR-Operating Models 17

Fig. 2.7 Balancing capacity
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of trains (UIC 2009b) French TG
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delay of one train on other trains) since the more the trains are shortly spaced and
run at high frequencies, the more the probability that delays could propagate (red
line). Thus, speed increases are possible with homogeneous train types (brown
line), while the variety of trains impacts both on speed and capacity since slower
trains take long slots of time so that faster trains need to wait and run less frequently
(blue line).

HSR Ridership

Forecasting HSR ridership is a particularly complex task in that the risk of
uncertainty should be reduced to a minimum, being HSR a long-term and high-cost
investment. Thus, modeling HSR transport demand refines and evolves over time to
restrain forecasting errors.

Models are algorithms that produce a simulation of a scenario resembling reality
or a possible circumstance. More realistic models require increasing amount of data
and a number of variables, often including functions of other models (e.g. catch-
ment area; station access/egress times and modes; business, commute, recreation
trip type; mode shift, induced demand, socioeconomic forecasts, etc.). In particular,
HSR estimates on travel behavior differ from other transit forecasting for the mode
choice function computed taking, especially into consideration competition with air
travel.

Many other factors influence the forecasting model, such as the assumptions
used to build the prospected scenario, data collection methodologies (e.g. stated or
revealed preference) and changes in relative generalized costs or service levels.
Furthermore, forecasting errors might not always be easily detectable or measur-
able, depending on a variety of aspects ranging from the inadequacy of the very
same model, limitations in data collection, uncertainties in socioeconomic and
land-use trends, ramp-up risks, political optimism bias and strategic misrepresen-
tation (Flyvbjerg et al. 2003).
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Therefore, apart from the need for greater accountability of promoters and better
public involvement in decisions, risk analysis has gained increasing attention in
recent years to account for what could not be kept under control. So, forecasting
results are usually presented as a probabilistic distribution of ridership and revenue.

HSR Freight

A question would be whether HSR, traditionally voted to passenger travel and thus
designed to serve major agglomerations with high population densities, could be
more profitably implemented in a regional context with low population densities if
it could be economically supported by freight handling. Such analysis would be
very important for the evaluation of HSR to devise favorable conditions for freight
movement and for wider benefits on regional development and competitiveness.

Conceptually, the use of HSR as a freight carrier is not new. It has been well
investigated (Liang et al. 2016; Pazour et al. 2010; Troche 2005; van Ham and
Muilerman 2002; Plotkin 1997) and some good practices have been developed.
Above all, the French TGV postal has been an example of time sensitive parcels
delivered on HSTs running at speeds up to 270 km/h. However, the operator
reduced services in 2009 and altogether terminated them in 2015 after more than
30 years of service. With volumes steadily growing, capacity constraints were
adduced as a reason for ending the service and moving it to swap bodies. To fill in
the gap left by the TGV postal, a consortium formed in 2009, EuroCarex is studying
the development of a HSR freight network connecting Amsterdam-Schiphol, Liege,
Paris-Roissy-CDG, Lyon-Saint Exupery airports and the London basin (Fig. 2.8),
eventually extending to Germany, Spain and Italy.

Rail freight volumes are increasing also along the Eurasian corridors as trains
run faster than container vessels and cheaper than air cargos. A trip connecting
China to Europe could be completed in 14/17 days by rail against the 30/40 days
required by sea. Thus, operators are intensifying services and new shipment offers
on the current trans-Siberian railway (Railway Gazette 2017).

In this context, the Russian Federation has expressed interest in developing a
trans-continental HSR network to shorten travel times and improve capacity. This
project, backed by the United Nations Economic and Social commission for Asia
and the Pacific (UNESCAP 2015), might find support in close collaboration with
China, already investing a considerable amount of money on its own HSR network.

Studies on the Accessibility of HSR Systems

HSR impacts might be strictly transport related, such as time savings, changes in
demand, mode share or investment returns; however, several studies have been
looking at the wider socioeconomic effect of HSR, such as economic growth,
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Fig. 2.8 The European high-speed rail freight network (EuroCarex 2017)

regional development and city regeneration. These studies might use different
approaches, such as macroeconomics, market studies or microeconomics, but they
have the common feature of regarding accessibility as the essential link between
transport and any possible benefit (Banister and Thurstain 2010; Vickerman 2008;
Weisbrod 2008; Wegener 2004; Weisbrod and Treyz 1998; Haynes 1997).

The concept of accessibility is renowned within the regional transport debate and
significant research has been conducted since the 1950s. First defined as the
potential for opportunities of interaction (Hansen 1959), accessibility has under-
gone several interpretations, generally linking it to concepts of nearness or prox-
imity. Often considered as the ease of spatial interaction (Weibull 1976),
accessibility was later seen as the potentiality of using the opportunities offered
(Domanski 1979), related to the concept of utility, and thus better interpreted as a
potential or expected benefit (Ben-Akiva and Lerman 1979; Leonardi 1978).

In more recent years, the concept of accessibility has re-emerged as a funda-
mental element of transport sustainability (Nijkamp and Van Geenhuizen 1997;
Reggiani 1998). As such, it provides a useful framework for the integration of
transport and land-use planning. In this sense, accessibility allows to reflect both the
geographical capillarity and the efficiency of a transit service. Thus, the concept not
only deals with transport but also incorporates land-use elements, such as an
attention to people and opportunities. This makes of accessibility a bridge to
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understand the interaction between transport and land use, and eventually a plan-
ning instrument for the improvement of their relations (Bertolini et al. 2005).
Within approaches considering land-use and transport integration as a requirement
for sustainable development (Meyer and Miller 2001; Priemus et al. 2001; Wegener
and First 1999), accessibility connects the quantities of the transport system, such
as travel time improvements, and the qualities of the land-use system, such as a
variety of destinations (Handy and Niemeier 1997). Thus, a shift in focus has
occurred toward considering accessibility as a means to better understand the
interdependences between transport and land use (Banister and Berechman 2001;
Bertolini and le Clercq 2003; Straatemeier 2008).

In this way, accessibility could be linked to planning goals and assist in con-
sidering different effects on the economy (e.g. providing a firm with access to
workers, customers, suppliers), on society (e.g. providing people with access to
jobs, services, goods and contacts) and on the environment (e.g. using resources
efficiently), leading to a broader, more holistic view in the evaluation of alternative
transport options and policies (Geurs et al. 2006).

The studies reviewed below are classified by nation to reflect specific interests in
relation to HSR. France (and Japan) obviously developed research on the topic
showing firsthand concern over HSR impacts. British scholars appear interested in
understanding prospective HSR effects onto their economy, while the Dutch tend to
analyze relative positioning of cities connected by HSR and look for broader ac-
cessibility solutions to increase rail use. Spain has been particularly proficient in
investigating HSR accessibility both quantitatively and qualitatively.

Pioneering French Studies

Earliest contributors to the topic on the impacts of HSR could be found in France,
thanks to the deployment of TGV since 1981 (Table 2.3). French studies have
opened investigations to identify the role of HSR in transforming space, obtaining
the first important results on possible effects.

Bonnafous (1987) reports on a series of surveys conducted ex-ante and ex-posts
(with a 5-7-year gap) to understand the reaction of enterprises, businessman and

Table 2.3 Review of main research in France on HSR impacts

Main author Study description

Bonnafous (1987, 2002) Survey analysis on HSR regional impacts
involving enterprises, businesses and tourism

Menerault (1996, 1997, 1998, 2006, Spatial analysis of local policies on HSR and rail

2008), Menerault and Barré (2005) transport

Plassard (1988, 1990, 1991, 1992a, b), Social and spatial changes (‘structuring effects”)

Plassard and Cointet-Pinell (1986) deriving from HSR (e.g. tunnel effect)

Troin (1995, 1997) Effects of HSR on territorial organization
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tourists to the introduction of TGV. Evidence is provided on the increase of
business and leisure journeys and longer range return journeys (with a threshold of
4-6 h of travel). Results regarding changes in the location of enterprises appear less
impacting with choices made largely on industry restructuring or government
interventions, rather than HSR availability (regarded at most as a ‘bonus’).

Plassard (1988) brings forward the discussion and analyses more deeply the
relationships developing between HSR networks and territories. He sees TGV as an
efficient mode of transport, linking major cities with sufficient rail traffic, but he also
recognizes its intrinsic compulsion to avoid intermediate stops not to lose time
gains in stopovers. This characteristic causes a sort of ‘tunnel effect’ as if HSR
infrastructure would be running underground. The rupture in the territorial conti-
nuity, through direct linking of distant cities without intermediate stops, inspired
Plassard to identify a marginalization risk: places, in which it is not possible to
transfer, do not have the possibility to interact, remaining in a quiescent status
(Plassard 1991).

The notion of ‘dual space’ (Plassard 1991; Troin 1995) derives from the
recognition of a dichotomy between ‘network space’ (nodes located on the HSR
network, usually large cities) and ‘ordinary space’ (portions of territory not con-
nected to the network). This dualism impacts on regional cohesion by means of
polarization effects toward the nodes and might produce changes in the urban
hierarchies of a region. For these reasons, Plassard (1992a) calls for a process
termed ‘rail irrigation’ to improve integration between HSR and public transport
systems, especially local train service.

Actually, among the earliest contributors, there is no mention of accessibility as
such, but the first recognition of pertinent issues is addressed by means of ‘irri-
gation’ or ‘congruence’ (Offner 1985). This congruence is intended as the necessary
adaptation of the project to the context made of local pre-existing dynamics and the
strategies adopted by the actors to integrate the new supply in transportation.

Thus, from the perception of macroeffects, studies have progressed in the
analysis of more nuanced effects, including development around station areas.
However, evidence that the presence of a HSR station is not enough to entice
development and spatial changes has been noticed by Troin (1997), in regard to the
Creusot-Montchanin TGV station. This realization has led to a consensus among
scientists that HSR would accelerate or amplify effects which are already trending.
In line with this, Menerault has stressed the importance of local policies to support
development trends. He reports on the efficacy of negotiation when the municipality
of Lille was able to influence the alignment of TGV and derive new opportunities
from this (Menerault 1996; Menerault and Barré 1997; Menerault and Barré 2005).

The early identification of HSR impacts has ignited a large body of literature to
investigate the socioeconomic effects of HSR. Studies have multiplied to research
specific accessibility issues and methods to measure them as more subtle effects on
the economy.
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British Studies: Issues and Doubts

During the 1990s, studies to investigate transport, economic or spatial impacts
deriving from HSR have increased. While in continental Europe HSR development
had taken off, the United Kingdom has been more cautious. The link with France
through the Channel Tunnel (opened in 1994) was only completed in 2007 com-
prising 111 km between Folkstone Eurotunnel Terminal and St. Pancras interna-
tional station in London. Thus, British scholars (Table 2.4) have started to carefully
investigate issues, developing some reservations over the possible benefits of HSR.

One of the main British contributors to the investigation over spatial effects of
HSR is Vickerman. He has researched the role of HSR in the development of
regions with an interest on spatial microeconomic models. His reuse of
convergence/divergence terminology to address regional implications deriving from
HSR links back to French studies (Vickerman 1997). Convergence and accessibility
are thus reconnected. Their antinomy indicates the imbalances between core and
peripheral regions, while further divergences in accessibility are believed to develop
within core regions between places on HSR corridors and places left in their sha-
dow. Following this main HSR accessibility issue, Vickerman (1997) questions
French claims over regional development benefits deriving from HSR.

Doubts over regional development promoted by HSR are shared by other authors
(Harman 2006; Givoni 2006). Even though these studies are manly based on review
of existing literature, it appears that most British research is conducted to build or
critique a case for HSR in the United Kingdom (Atkins Engineering Consultancy
2010; Preston 2010; Greengauge21 2010; Hall 2009; Gourvish 2009; SDG 2009,
2004). If French research has shown concentration effects toward the access points of
the HSR network, so there is consensus among British scholars that a city’s acces-
sibility depends on the connection to the HSR network. This generally favors large
cities on the lines at the expense of smaller intermediate cities (Hall 1999, p. 14).

Table 2.4 Review of main research in the United Kingdom on HSR impacts

Main author Study description

Banister (1993, 2008), Banister and
Berechman (2001) Banister and Givoni
(2013) Banister and Marshall (2000)

HSR connection as indicator of city’s status
and commitment to improved quality

Hall (1995, 1999, 2009), Hall and Pain
(2006)

Analysis of HSR accessibility issues
identifying need for strategic planning to link
transport hubs to cities

Nash (1991, 2004, 2009)

Economic views on HSR investment and
policies

Preston (2009, 2010, 2013), Preston and Wall
(2008), Preston et al. (2006)

Socioeconomic investigation on the
interaction between HSR and land use,
accessibility issues and creation of HSR
commuting suburbs

Vickerman (1987, 1995, 1997, 1998, 2006,
2008, 2010, 2012, 2013), Vickerman et al.
(1999), Vickerman and Ulied (2009)

Critique on assumptions of improved regional
development and cohesion due to difficult
HSR network access
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Thus, positive spatial and socioeconomic impacts are considered probable to
occur at places connected to the HSR network, while negative impacts are more
likely to occur in bypassed areas. For these reasons, Whitelegg and Holzapfel
(1993) conclude that the overall socioeconomic impact of HSR is negative.

The general recognition that HSR effects could be of a mixed nature leads to the
awareness that HSR alone is not sufficient for wider socioeconomic benefits to take
place. Most authors agree that such impacts depend on several other factors, not
least the vitality of the local economy to take advantage of the new opportunities
offered by the HSR accessibility (Banister and Berechman 2001, p. 282). It is also
recognized the need for ancillary planning policies to support HSR development for
wider economic benefits to be perceived (Preston 2009). Wheat and Nash (2006)
identify at least four areas on which to address these policies: (1) network access;
(2) market competition; (3) national regulations and (4) technical interoperability.

The Dutch School: Refining the Concept of Accessibility

Stringent regulations on land use and the large availability of public data on
infrastructure investments in the Netherlands have allowed a long-term perspective
on their possible interaction.

Research has flourished investigating accessibility as the indissoluble link
between transport and land use. This relationship is at the center of many Dutch
studies concerned with sustainable transport and planning (Bertolini et al. 2005;
Straatemeier 2008; Geurs et al. 2006). Hence, accessibility has become a key
concept in mobility and spatial planning (Dutch Ministry of Transport, Public

Table 2.5 Review of main research in the Netherlands on HSR impacts

Main author Study description

Bertolini (1998, 2008), Bertolini et al. Research on HSR station development and
(2005, 2012), Bertolini and le Clercq sustainable balancing of place and node

(2003) functions

Bruinsma et al. (1992, 2008), Bruinsma Analysis of cities accessibility where HSR

and Rietveld (1993, 1997, 1998a, b) increases inequalities reinforcing the position of

core regions

Geurs and Halden (2015), Geurs and van Evaluation of the sustainability of transport and

Wee (2013), Geurs et al. (2016, 2006) land-use policies from an accessibility viewpoint

Pol (2002, 2008) Study on urban development and implications
deriving from HSR

Rietveld (2000), Rietveld and Bruinsma Comparison of studies on the accessibility of

(1998) cities with interest in city regeneration and HSR
commuting

Willigers et al. (2003, 2005, 2007), Investigation on city attractiveness and HSR

Willigers and van Wee (2010) economic impacts; attention to intraregional

distributive effects
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Works and Water Management 2006; Dutch Ministry of Housing, Spatial Planning
and the Environment 2006). Thus, many urban regeneration plans have been
launched around the refurbishment projects of railway stations on the HSR network
to revitalize neglected areas and promote rail use (Table 2.5).

Accessibility of Cities

The relative position of a city in respect to others depends greatly on the choice of the
transport network used to calculate the indices (Rietveld and Bruinsma 1998). The
ranking of cities based on rail transport shows the lowest overall accessibility when
compared to rankings by road and air transport. However, improvements in the rail
network, such as accessibility changes deriving from HSR, produce the highest
effects on city positioning with relatively large impacts on peripheral cities (e.g. Italy
and Spain in regard to north-western Europe). Nevertheless, these effects are
accompanied by the greatest inequalities among cities (Bruinsma and Rietveld 1993).
Table 2.6 gives insight into the inequity in accessibility presenting some key sum-
mary indicators on accessibility for rail traffic, weighed by population size (Rietveld
and Bruisma 1998, p. 136). The impact of HSR deployment on average accessibility
is overall positive, increasing sharply the accessibility of agglomerations with a HSR
station. However, not all agglomerations are connected by HSR and these have very
low accessibility scores. Thus, the coefficient of variation indicates that there are large
differences in the accessibility of agglomerations. Summing up, the already very
accessible agglomerations increase their accessibility with HSR connections, while
the accessibility of low scoring agglomerations hardly rises without a HSR station, so
the equity in accessibility decreases (Rietveld and Bruinsma 1998, p. 136).

Switching geographical scale from national to regional, further Dutch studies
have looked at city attractiveness in terms of location choices to evaluate com-
muting and business travel by HSR (Willigers et al. 2007; Elhorst and Oosternhave
2008). Results from these studies do not always show positive effects. First of all,
accessibility impacts appear larger for business travel than for commuting, due to
the value of time of travelers being a dominant factor; second, spatial effects among
cities appear to be strongly influenced by differences in rail service levels; third, the
issue of connectivity to the HSR network becomes most influential in determining
effects at the urban level. Places along a HSR corridor may suffer lower accessi-
bility levels by being bypassed, while neighborhoods around major urban centers
served by HSR have the possibility to transfer to and from the conventional railway
network and still enjoy accessibility benefits of HSR.

Table 2.6 Inequity in Without HSR | With HSR
23‘::?&2‘% j’vfﬂi SUhsR | Averages score 211,304 205,695
(Rietveld and Bruinsma 1998, Standard deviation 59,321 79,673

p- 136) Coefficient of variation 0.281 0.318

Average accessibility 100 118.6
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Accessibility of Stations

The issue of accessibility is further examined at the local level and station acces-
sibility is presented as part of the effort (and option) to access the HSR network.

If HSR network accessibility has weighed in many studies concerned with HSR
effects at higher geographical scales, at the urban scale, railway station accessibility
plays an essential role in the propensity to use rail and HSR (Wardman and Tyler
2000). Givoni and Rietveld (2007, 2014) pay attention to rail services on offer, access
modes and population characteristics to determine overall satisfaction on rail journeys
and potential to increase rail use. They found that the quality of access facilities is
significant in the use of rail, especially for infrequent users, indicating that
improvements in station access might attract new passengers. While Debrezion et al.
(2009) developed a measure of rail service quality as determinant of access mode and
station choice, Brons et al. (2009) suggest that improvements in station access might
substitute improvements in the levels of service provided at that station. This might
imply that access time weights significantly on total travel time, and that improve-
ments to reduce the first will impact positively on the overall experience.

Bertolini (2008) views the trade-off issue between access and service levels as an
opportunity to balance the functions of stations as nodes in the rail network and as
places in the urban area. Thus, by increasing the correlation between transport and
land-use development around stations, it would be possible to detect which func-
tions need improvement. This framework could also be applied for the sustainable
positioning of new stations (Bertolini and Spit 1998; Reusser et al. 2008).
According to Pol (2008), the link between HSR stations and the effects on urban
systems depend on the specific regional context, not just based on its mono-centric
or polycentric structure but also on the vitality of the service and knowledge
economy. In his view, economic growth does not occur in a balanced way across
the region and HSR reinforces the hierarchical position of cities. Those benefitting
from HSR will constitute an enlivened horizontal urban network, some of which
with a catalyzing role attracting new activities, while others with a facilitating role,
when already prosperous cities further benefit from HSR (Pol 2002).

The Spanish School: New Trends and Perspectives

Spain is among the most active countries in HSR development with Japan, France,
and more recently China. The Spanish government has revealed strong commitment
to enhance rail services and it has enabled research by releasing a large amount of
public capital data at the regional level covering the last 40 years (Pereira and
Roca-Sagalés 2003). Thus, Spanish studies have been particularly proficient thanks
to this availability. Here, studies on the economic effects of HSR are first presented,
followed by studies on the quantification and evaluation of HSR accessibility
benefits.
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Economic Perspective

According to Campos (2008), the Spanish government has decided to develop HSR
to win back rail customers, integrate the Country regions, reduce congestion and
increase mobility. He warns that this expensive strategy needs to be carefully
observed during implementation to avoid future reliance on subsidies. His eco-
nomic definition of HSR based on its capital and operating costs presupposes a
clear choice of the operating model to apply (Campos and de Rus 2009).

In this regard, sector competition appears as the key for wider services on offer,
capable also of influencing market competition. For HSR, user benefits of time
savings are regarded as one of the main products to influence competition with
other transport modes. These benefits expressed in terms of travel time are highly
dependent on the original mode used to access the HSR station (Tapiador et al.
2009; Burckhart and Blair 2009).

As total travel time includes access, egress, and waiting time in addition to
in-vehicle time, it appears that benefits are higher than costs when travel distance is
long enough (around 500 km) to allow HSR commercial speed to double that of the
car, but not too long to reduce the competitive advantages of HSR with air transport
(de Rus 2008). Thus, further increases in speed to lower in-vehicle travel time
might not produce the expected outcomes if access, egress and waiting time impact
on the total travel time savings (SDG 2004).

A further issue is that lowering transport costs (e.g. in terms of travel time) does
not necessarily facilitate convergence or regional development. Puga (2002) argues
that reductions in transport costs through the introduction of HSR might affect the
balance between dispersion and agglomeration forces. These are strictly related to
the spatial location of economic activities. For intermediate values of transport
costs, firms and workers tend to cluster to overcome financial externalities. At this
point, mobility becomes essential to reinforce agglomeration, notwithstanding
increases in the price of local factors and the availability of goods. However, if
mobility is impaired, firms might relocate in response to wage differentials (Puga
2002). Whereas a better connection between two regions with different develop-
ment levels could provide opportunities to firms in a less developed region to access
inputs and markets of more developed regions, it also facilitates firms in richer
regions to supply poorer regions at a distance, potentially harming the industrial-
ization prospects of less developed areas (Puga 2002). These considerations reflect
the fears of Spain of maintaining a peripheral position in respect to the center of
gravity of central Europe (Table 2.7).

How to Measure Accessibility

A group of Spanish scholars has directed research efforts toward the development
of new methodologies to measure accessibility benefits deriving from HSR
(Table 2.8).
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Table 2.7 Review of main research in Spain on HSR economics

Main author Study description

Campos (2008), Campos and de Rus Study of the economic and operational

(2009),Campos et al. (2009) characteristics of HSR with attention on cost
and demand

de Rus (2008, 2011, 2012), de Rus and Investigations on the economic effects of HSR

Ingalada (1997), de Rus and Nombela investment and on the conditions for its

(2007) profitability

Puga (1999, 2002, 2006) Evaluation of HSR impacts on regional
development: effects appear to depend most on
wage rigidity and interregional migration

Among these, Gutiérrez et al. (1996) estimated the accessibility benefits of future
HSR in Europe to determine the areas which would have benefitted most from HSR
construction. They found increases in territorial polarization effects between major
urban centers and their hinterlands. In their analysis, the distribution of accessibility
is distorted by the presence of HSR corridors, which leave areas of rarefaction in
between access points, also defined as ‘islands’ (Gutiérrez et al. 1996).

Gutiérrez (2001) further examined the accessibility impacts of HSR to estimate
territorial inequalities. His results show greater impacts at the regional level, while
disparities appear reduced at the national corridor level. He explains this incongruence
as peripheral cities on the Iberian Peninsula gaining greater accessibility benefits from
HSR than central large cities, already highly accessible even without HSR. Thus,
core—periphery patterns are reduced at the national level, while they are exacerbated at
the regional level. Gutiérrez (2001) concludes that statements could be true or false
according to the geographical scale and the accessibility indicator selected.

Regarding the issue on the indicators, it is evident that if emphasis is placed on
trips over long distances, as in the case of a location based indicator, effects will be
significant at the interstate/international scale. On the contrary, indicators, which
account for short distances, such as for the economic potential or the daily accessi-
bility, will show minor effects (Gutiérrez 2001). Following this path, Lopez et al.
(2009) have developed a methodology to measure cross-border exchanges of benefits
deriving from HSR infrastructure. To assess cross-border effects, they formulated
spillovers as those effects extending outside the limits of the project area.

Table 2.8 Review of main research in Spain on HSR accessibility

Main author Study description
Gutiérrez (2001, 2013), Gutiérrez Evaluation of HSR impacts on accessibility in
et al. (1996, 1998, 2011, 2010) modifying the relative position of places by means of

polarization effects

Lopez (2007), Lopez et al. (2008a, b, | Assessment of cross-border integration/regional
2009) cohesion through estimation of HSR accessibility
spillovers between different regions

Martin et al. (2004), Martin and Synthetic accessibility indices to overcome the
Reggiani (2007), Martin (2008) specificities and limitations of individual indicators
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Thus, Lépez et al. (2009) computed effects in neighboring regions as a per-
centage change between accessibility indicators of the construction and the
do-nothing alternatives in terms of network efficiency, as suggested by Gutiérrez
et al. (1998) to neutralize the influence of geographical location.

To avoid partial approaches, Martin et al. (2004) and Martin and Reggiani
(2007) have felt the need for synthetic values of accessibility. To identify the global
accessibility of different areas as an effect of new HSR infrastructure, they propose
to compare the accessibility performance of cities and regions with two different
methodologies: the data envelopment analysis (DEA) and the principal component
analysis (PCA). The first method has been commonly used in several fields to
evaluate data with multiple inputs and outputs, where there might be no clear
distinction or functional relationship between variables; the second is used in
multivariate analysis of random processes and has revealed useful for dimension-
ality reduction and for finding patterns in data of high dimensions (Martin et al.
2004; Martin and Reggiani 2007). Both methods have shown consistent results in
the ranking of cities based on HSR accessibility gains.

Regarding the issue of scale, other studies have noticed differences in the effects
of accessibility evaluations according to the level of analysis. Kwan and Weber
(2008) point out the problem of modifiable aerial unit (MAUP) associated with
multilevel modeling and dependent on the partitioning of zone-based data
according to the geographical scale considered. They explain methods for evalu-
ating accessibility at multiple scales and the hurdle of using coefficients of variation
to make results converge. Their conclusion suggests evaluating accessibility with
space—time measures, which are linked to individual characteristics and activity
behavior, and unlikely to differ among geographic areas (Kwan and Weber 2008).

Accessibility of Intermediate Cities

A second group of Spanish scholars has been working on the evaluation of ac-
cessibility impacts on local development of intermediate cities along a HSR line
(Table 2.9).

Some experiences of HSR intermediate stations, such as Le Creusot and
Maicon-Loché on the Paris—Lyon line, or Limburg and Montabaur on the Kdln—
Frankfurt line, or Ashford and Calais on the London—Brussels/Paris route, have
shown disappointing results in terms of local growth (Gourvish 2009; Banister and
Berechman 2001; Givoni 2006; Preston and Wall 2008; Hall 2009). In contrast to
these experiences, several cities on the Madrid—Seville line have demonstrated very
different urban and territorial effects.

In the region of Castilla-La Mancha, HSTs serve Ciudad Real and Puertollano.
These two small intermediate cities have seen a significant increase in long-distance
commuting toward Madrid since the introduction of HSR (Urena et al. 2005;
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Table 2.9 Review of main research in Spain on the accessibility of intermediate cities by HSR

Main author Study description

Garmendia (2008), Garmendia et al. (2008, Study of HSR impacts on mobility patterns and
2009, 2011, 2012) local development in small intermediate cities
Guirao et al. (2005), Guirao and Soler Analysis of local mobility in medium size cities
(2009, 2010) integrated into metropolitan areas by HSR

Menéndez et al. (2001, 2002, 2006, 2011) Investigation on the socioeconomic effects of
HSR in minor cities

Urena (2008, 2012), Urena and Ribalaygua | Multilevel investigation of HSR effects on
(2007), Urena et al. (2005, 2006, 2009a, b) large intermediate cities

Garmendia et al. 2008). In particular, Ciudad Real, within an hour of travel from
Madrid, has strengthened its service-based economy with a significant share of
business and discretionary trips (Garmendia et al. 2011). To a lesser extent,
Puertollano attracts HSR users as far as 100 km into its hinterland (Menéndez et al.
2001). As a consequence, issues of integration and coordination with local transport
arise to increase HSR share. Location advantages deriving from HSR are expected
to be larger for isolated or sparsely populated territories, rather than for regional
urban systems already well connected to the national metropolitan areas (MAs) by
means of motorways (Garmendia et al. 2011).

Similarly, the city of Toledo, only 30 min from Madrid, presents a partial
integration of mobility patterns into the larger MA (Guirao and Soler 2009). In this
case, it is the inconvenience of the HSR station location at the edge of the city to
call for greater coordination and integration of local transport modes.

Regarding big intermediate cities, such as Cordoba, always on the Madrid—
Seville line, and Zaragoza on the Madrid—Barcelona line, territorial implications
could include effects at all spatial aggregation levels. At the national level, location
advantages might transform cities’ roles and relationships and attract passengers
and activities from near MAs; at the regional level, HSR operations and services
might influence big intermediate cities’ regional roles through improved connec-
tivity; at the local level, HSR could create new city images and urban development
(Urena et al. 2009b).

Trends point in the direction of an increasing role of HSR as a new
intra-metropolitan transport with more intermediate stations and mixed services
(Urena et al. 2010). The former role as an alternative to air transport increasingly
appears substituted by HSR potential competitiveness with road transport (Garmendia
et al. 2011). Thus, more options for HSR use are envisaged to facilitate integration of
suburban areas and small cities. These cities endowed with a HSR stations and
located within a range of 100 km from a major MA could have the opportunity to
work as subcenters for long-distance HSR travel, attracting office relocation and
development. However, HSR services are currently scarcely available in minor
centers as confirmed in the comparative analysis conducted by Urena et al. (2010).

To conclude this review, Martinez and Givoni (2012) attempt a very rare
research effort. They consider the accessibility changes on cities not directly con-
nected to the HSR network. One of the first effects they noticed is an increase in
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travel time due to the need to transfer to an HSR station; a second effect is a
substantial reduction of conventional rail services in nearby networks. Thus, the
accessibility of many unconnected cities appears low or even worsened with the
introduction of HSR. In their analysis, they present the case of Alcazar de San Juan
always in the Castilla-La Mancha region. This city was traditionally a rail hub with
passenger and freight flows from Madrid toward east (Valencia), south (Andalusia)
and west (Portugal). Since the deployment of HSR and location of a station in
Ciudad Real, the number of daily services at Alcazar has progressively declined
with almost a reduction of more than 40% in the period 1989-2007 (Martinez 2008,
2012).

From a regional accessibility perspective, Martinez and Givoni (2012) question
the efficacy of HSR, both because it might lower regional rail (RGR) use, even if
overall national levels might increase, and because resources seem to be directed
more toward HSR than redeveloping the conventional rail network.

China, USA and Australia: Great Expectations

Over just a few years since 2008, China has built the largest HSR network in the
world with more than 20,000 km of lines, 1500 train sets and 800 million pas-
sengers per year (UIC 2015b). The United States has committed to build a
twenty-first-century transportation network that includes a central role for HSR
(FRA 2009). Many other large countries are looking favorably to the development
of HSR. Among them, Australia launched initiatives to better understand possible
impacts (e.g. Infrastructure Australia 2008).

Studies in countries without long HSR experiences have concentrated efforts in the
evaluation of HSR in the attempt to build a case to justify or critique its deployment
(Gertler 2009; ARUP-TMG 2001). Often, HSR plans have been revaluations of
former proposals, which were turned down for the entity of capital investments
required by governments (Thompson 1994; Anderson 2001). While previous eval-
uations were mainly based on demand forecasts (Lynch 2002; Hensher 1997), the
newest investigations look for the HSR-presupposed socioeconomic and environ-
mental benefits (Levinson 2010; CRC 2010). A study on the carbon footprint of HSR
in France and China concluded that it could be up to 14 times less intensive than car
travel and up to 15 times less than aviation, even when measured over the full life
cycle of planning, construction and operation (UIC 2011). Murakami and Cervero
(2010) confirm through empirical analysis that HSR might induce agglomeration
effects for service and knowledge-based sectors around large and globally connected
cities. Though this might come at the expense of smaller intermediate centers, they
conclude that benefits could be shifted to edge cities when served by HSR and
supported by proactive public policies. As such, HSR investment could produce
spatial redistributive effects capable of real economic qualities, not just as a simple
zero-sum game (Elhorst and Oosternhave 2008).
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Table 2.10 HSR market positioning (adapted from FRA 2009)

Intercity distance | Over 250 km/h 180-250 km/h 150-180 km/h

(km)

0-160 Commuter rail or Road or rail Road

160-300 road Regional HSR (some | Emerging HSR (some
300-800 Express HSR (few stops) stops)

800-1000 stops) Road or air Road or rail
1000-5000 Air Road or air
Population density | High Moderate Light

However, in large countries, where development has occurred in sprawling
forms, the issue of population density remains predominant in the debate over HSR.
In the United States, the very same definition of HSR proposed by the FRA (2009)
takes into account density and distance slots for competitive HSR service: a view
which incorporates the lessons from Vuchic and Casello (2002), who suggest a
HSR key role for trips between 100 km and 1000 km (Table 2.10), and from the
GAO (2009), who reviewed world experiences expressly in light of HSR appli-
cation in competition with US domestic flights (Fig. 2.9).

On his part, Cervero (2006) is aware that HSR is most suited to large
metropolitan cities, especially appealing to the time-sensitive, high-salaried central
business district (CBD) workers. He only warns over their high car ownership
levels, which might lower rail use, and suggests instead addressing the commuting
market with more transit options for the urban regions.

In Australia, Gordon (2010) more vigorously questions the logic of density,
suggesting a transit design responsive to ridership needs to account for activity
patterns which could generate trips. Similarly, Krugman (2009) considers density a
relative concept, dangerous to rely on. Even though many regions in the Unites
States might be dense enough, he believes that a potential market, larger than in any
European country, would derive from the option value of having HSR as an
alternative to road and air travel.

Implications

Having reviewed which factors influence HSR accessibility and under which cir-
cumstances HSR provides limited accessibility, it has been found that notwith-
standing the claims of improved accessibility at the interstate/international level,
HSR encounters difficulties to serve a regional level. The trade-off between regional
accessibility and performance levels derives from the common assumption that
views HSR as a competitor of air transport. This perspective is changing.
According to Garmendia et al. (2011), HSR is assuming a new role as high-end
suburban transport with competition shifting to road transport. Moreover, the large
majority of the reviewed studies concords that any positive regional effects can only
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Fig. 2.9 Population of cities along selected HSR lines (GAO 2009)

be obtained by virtue of accessibility. Therefore, with the aims of increased terri-
torial cohesion and competitiveness, more cities are requesting improved accessi-
bility and connectivity through the HSR network. To achieve this, trends in HSR
development indicate a direction toward the regionalization of services through the
use of mixed operating models and an increase of intermediate stations.

Some positive effects have been identified on the mobility patterns of a relatively
small number of cities, which fortuitously happened to be located on a HSR line
(Garmendia et al. 2008). However, the presence of a HSR station at intermediate
cities along the line does not necessarily mean that service levels are comparable to
those at terminal stations. In fact, none of the cities compared in the analysis
conducted by Urena et al. (2010) have the same number of HSR services as
available at the central metropolitan HSR stations. It transpires that service levels
are significant as much as their quality in the successfulness of intermediate cities to
benefit from increased accessibility and function as regional subcenters.

However, research shows disappointing results in regard to cities located outside
the HSR network, which are also the vast majority. Evidence from Spain, and in
particular the case of Alcazar de San Juan, suggests that cities might experience a
significant decline in service levels on the conventional network, once a HSR
service is introduced in an unconnected network in close proximity (Martinez and
Givoni 2012; Burmeister and Colletis-Wahl 1998). This means that depending on
the location of the HSR stations and their integration and coordination with the
local public transport, car travel might be the most attractive mode to access HSR.
Thus, HSR services appear to reduce the accessibility of many regional locations or
increase their car use. This is not tolerable within a framework where equity is
inherent to accessibility as an essential aspect of sustainable mobility (Banister
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2008; Marshall 2001) and where reduced levels of car use should be auspicated
along with increased shares of public transport. However, in the literature, no
solution was found for the accessibility of locations not directly connected to a HSR
network. The only available suggestion was to adapt local public transport as a
feeder system.

Following this line of thought, studies show the presence of subway or com-
muter lines at the HSR station as indicators of convenience from a user point of
view, adding as a measure of accessibility quality the number of subway or com-
muter stations reached without need to transfer from the HSR station (UIC 2010).
These indicators have been useful to explain the benefits of through-stations in
respect to termini, but no particular reference is made to the quality or the level of
service that such public transport should have to serve efficiently HSR.

There is evidently a knowledge gap in the synergies that could be established
between HSR and local public transport. Certainly, not all sorts of public transport
might be capable of exchanging significant accessibility benefits with HSR, as it
might be limiting to consider feeders some transit options well capable to serve
extended regional catchment areas. So, a need arises to demonstrate how and in
which proportion alternative access transit options could distribute accessibility
benefits deriving from HSR in areas not directly connected to a HSR network. The
present investigation attempts to provide a contribution to this research area
addressing the potential of alternative strategies to complement or interface HSR
accessibility regionally. Improving HSR accessibility appears essential to distribute
potential benefits, both in terms of territorial cohesion and competitiveness.

Thus, tackling HSR accessibility issues at the regional level by comparative
analysis of alternative strategies is a noteworthy challenge in light of transit options
that might not simply be feeders systems but complementary interfaces capable of
integrating HSR functions and qualities. In so doing, transit options might be
planned in close correlation with HSR to grow synergistically and develop as one
integrated system. They might even pave the way to HSR deployment by instau-
ration of greater territorial cohesion, facilitating circulation and benefit sharing, long
before the opening of a region to higher levels of spatial competition brought by
HSR.

To achieve the aim of demonstrating accessibility benefits at a regional level
distributed by transit options working as integrated HSR strategies, this study is
divided in three main parts. To begin with, the synergies establishing between HSR
and potential strategies are explained and a method is developed to measure them in
terms of NEs or resonance of HSR accessibility benefits (Chap. 3). Then, the
suitability of transit options to perform the intended work on an extensive regional
area, with urban penetrations, is investigated (Chap. 4). Finally, the comparative
analysis is applied on a carefully selected case study and results are presented
(Chap. 5). The book closes discussing the most appropriate strategy to complement
HSR by contributing to greater accessibility at a regional level.



34 2 Overview of Findings on HSR Accessibility

References

AMTRAK (2010) Northeast Corridor Boston/Springfield and Washington. Retrieved 22 Feb 2011:
http://www.amtrak.com/

Anderson J (2001) Government ends scoping study on East Coast very high speed train network
(Media Release). Retrieved 14 Aug 2010: http://parlinfo.aph.gov.au:80/parllnfo/download/
media/pressrel/OH766/upload_binary/oh7661.pdf;fileType%3Dapplication%2Fpdf

ARUP-TMG (2001) East coast high speed train scoping study—stage 1. Preliminary study. High
speed train branch, Department of Transport and Regional Services, Australian Government,
Canberra

Atkins Engineering Consultancy (2003) High speed line study. High Speed Rail Report. London,
Atkins

Atkins Engineering Consultancy (2010) Strategic outline case. High speed rail report. Atkins,
London

Banister D (1993) Transport planning: an international perspective. E&FN Spon, London

Banister D (2008) The sustainable mobility paradigm. Transp Policy 15:73-80

Banister D, Berechman Y (2001) Transport investment and the promotion of economic growth.
J Transp Geogr 9(3):209-218

Banister D, Givoni M (2013) High speed rail in the EU27: trends, time, accessibility and
principles. Built Environ 39(3):324-338

Banister D, Marshall S (2000) Encouraging transport alternatives: good practice in reducing travel.
The Stationery Office, London

Banister D, Thurstain GM (2010) Quantification of the non-transport benefits resulting from rail
investment. J Transp Geogr. doi:10.1016/j.jtrange0.2010.05.001

Ben-Akiva M, Lerman SR (1979) Disaggregate travel and mobility choice models and measures of
accessibility. In: Hensher DA, Stopher PR (eds) Behavioural travel modelling. Croom Helm,
London, pp 654-679

Bertolini L (1998) Station area redevelopment in five European countries: an international
perspective on a complex planning challenge. Int Plan Stud 3(2):21

Bertolini L (2008) Station areas as nodes and places in urban networks: an analytical tool and
alternative development strategies. In: Bruinsma F, Pels E, Priemus H, Rietveld P, van Wee B
(eds) Railway development: impacts on urban dynamics. Physica-Verlag, Heidelberg, pp 35-57

Bertolini L, Curtis C, Renne J (2012) Station area projects in Europe and beyond: towards transit
oriented development? Built Environ 38(1):31-50

Bertolini L, le Clercq F (2003) Urban development without more mobility by car? Lessons from
Amsterdam, a multimodal urban region. Environ Plan A 35(4):575-589

Bertolini L, Spit T (1998) Cities on rails: the redevelopment of railway station areas. E&FN Spon,
London

Bertolini L, le Clercq F, Kapoen L (2005) Sustainable accessibility: a conceptual framework to
integrate transport and land use plan-making. Two test-applications in the Netherlands and a
reflection on the way forward. Transp Policy 12(3):207-220

Bonnafous A (1987) The regional impact of the TGV. Transportation 14:127-137

Bonnafous A (2002) The regional impact of the TGV. Class Transp Anal 3:480—490

Brons M, Givoni M, Rietveld P (2009) Access to railway stations and its potential in increasing
rail use. Transp Res A Policy Pract 43(2):136-149

Bruinsma F, Nijkamp P, Rietveld P (1992) Regional economic transformation and social overhead
investments. Tijdschrift Voor Economische En Sociale Geografie 83(1):3—-12

Bruinsma F, Pels E, Priemus H, Pietveld P, van Wee B (2008) Railway development. Impact on
urban dynamics. Physica, Amsterdam

Bruinsma F, Rietveld P (1993) Urban agglomerations in European infrastructure networks. Urb
Stud 30(6):919-934

Bruinsma F, Rietveld P (1997) A stated preference approach to measure the relative importance of
location factors. Int J Dev Plan Lit 12:125-140


http://www.amtrak.com/
http://parlinfo.aph.gov.au:80/parlInfo/download/media/pressrel/OH766/upload_binary/oh7661.pdf%3bfileType%253Dapplication%252Fpdf
http://parlinfo.aph.gov.au:80/parlInfo/download/media/pressrel/OH766/upload_binary/oh7661.pdf%3bfileType%253Dapplication%252Fpdf
http://dx.doi.org/10.1016/j.jtrangeo.2010.05.001

References 35

Bruinsma F, Rietveld P (1998a) The accessibility of European cities: theoretical framework and
comparison of approaches. Environ Plan A 30(3):499-521

Bruinsma F, Rietveld P (1998b) The impact of accessibility on the valuation of cities as location
for firms. In: Egeln J, Sitz H (eds) Stadte vor neuen Herausforderungen. Baden-Baden, Nomos

Burckhart K, Blair C (2009) Urban intermodality: potentials for connecting the cities’ public
transport. In: Paper presented at the XV urban transport conference

Burmeister A, Colletis-Wahl K (1998) Proximity in networks. The role of transport infrastruc-
ture.19 In Reggiani A (ed) Accessibility, trade and locational behaviour. Ashgate, Aldershot,
pp 201-218

Campos J (2008) Recent changes in the Spanish rail model: the role of competition. Rev Netw
Econ 7(1):1-17

Campos J, de Rus G (2009) Some stylized facts about high-speed rail: a review of HSR
experiences around the world. Transp Policy 16(1):19-28

Campos J, de Rus G, Barron I (2009) A review of HSR experiences around the world. In: de
Rus G (ed) Economic analysis of high speed rail in Europe. BBVA Foundation, Bilbao

Cervero R (2006) economic growth in urban regions: implications for future transportation. Forum
on the Future of Urban Transportation, Washington, DC

China Daily (2010) Debate: high-speed rail. Zhao Jian: blind pursuit fails to meet needs. Retrieved
1 Feb 2011: http://www.chinadaily.com.cn/

CRC Rail-Cooperative Research Centre for Rail Innovation (2010) High-speed Rail: Strategic
information for the Australian context. Final report by von der Heidt, t. et al. Brisbane: CRC
Australia

de Rus G (2008) The economic effects of high speed rail investment. Discussion Paper 16. OECD
Publishing, Paris

de Rus G (2011) The BCA of HSR: should the government invest in high speed rail infrastructure?
J Benefit-Costa Anal 2(1):1-28

de Rus G (2012) Economic analysis of high speed rail in Europe. Fundacion BBVA, Madrid

de Rus G, Ingalada V (1997) Cost-benefits analysis of the high speed train in Spain. Ann Reg Sci
31:175-188

de Rus G, Nombela G (2007) Is investment in high speed rail socially profitable? J Transp Econ
Policy 41(1):3-23

Debrezion G, Pels E, Rietveld P (2009) Modelling the joint access mode and railway station
choice. Transp Res E Logist Transp Rev 45(1):270-283

Domanski R (1979) Accessibility, efficiency and spatial organization. Environ Plan A 11:1189-
1206

Dutch Ministry of Housing, Spatial Planning and the Environment (2006) National spatial
strategy. Crating Space for Development. Part 4. The Hague. Retrieved 14 Aug 2010: http://
international.vrom.nl/docs/international/engelsesamenvattingnr.pdf

Dutch Ministry of Transport, Public Works and Water Management (2006) Mobility policy
document. Towards reliable and predictable accessibility. Part 4. The Hague. Retrieved 14 Aug
2010: http://www.vananaarbeter.nl/notamobiliteit/content/pdf/nm3/PKB3UK.pdf

Elhorst JP, and Oosternhave J (2008) Integral cost-benefit analysis of Maglev rail projects under
market imperfections. J Transp Land-Use 1(1): 65-87. http://dx.doi.org/10.5198/jtlu.v1il.12

EU (European Union) (1996) Interoperability of the trans-European high speed rail system—
council directive 96/48/EC. Off J Eur Union L235:0006-0024

EuroCarex (2017) The European high speed rail freight network. Retrieved 27 Feb 2017: http://
WWWw.eurocarex.com/img/map-en.jpg

FRA (Federal Railroad Administration) (2009) Vision for high speed rail in America. USDOT,
Washington, DC

Flyvbjerg B, Bruzelius N, Rothengatter W (2003) Megaprojects and risk: an anatomy of ambition.
Cambridge University Press, Cambridge, UK

GAO (Government Accountability Office) (2009) High speed passenger rail: future development
will depend on addressing financial and other challenges and establishing a clear federal role.
Report 09-317


http://www.chinadaily.com.cn/
http://international.vrom.nl/docs/international/engelsesamenvattingnr.pdf
http://international.vrom.nl/docs/international/engelsesamenvattingnr.pdf
http://www.vananaarbeter.nl/notamobiliteit/content/pdf/nm3/PKB3UK.pdf
http://dx.doi.org/10.5198/jtlu.v1i1.12
http://www.eurocarex.com/img/map-en.jpg
http://www.eurocarex.com/img/map-en.jpg

36 2 Overview of Findings on HSR Accessibility

Garmendia M (2008) Cambios en la estructura urbana y territorial facilitados por la alta velocidad
ferroviaria, la li'/nea Madrid—Sevilla a su paso por la provincia de Ciudad Real. Unpublished
Ph.D. Thesis, University of Castilla-La Mancha (UCLM), Ciudad Real

Garmendia M, Ribalaygua C, Urena JM (2012) High speed rail: implication for cities. Cities 29:
S26-S31

Garmendia M, Urena JM, Coronado JM (2011) Long-distance trips in a sparsely populated region:
the impact of high-speed infrastructures. J Transp Geogr 19(4):537-551

Garmendia M, Urena JM, Ribalaygua C, Leal J, Coronado JM (2008) Urban residential
development in isolated small cities that are partially integrated in metropolitan areas by high
speed train. Eur Urb Reg Stud 15(3):249-264

Garmendia M, Urena JM, Rivas A, Coronado JM, Menendez M, Gallego JI, Romero V (2009)
High speed rail, a new mode of suburban metropolitan transport. WIT Transp Built Environ
107:265-274

Gertler P (2009) Educating America about high speed rail. HNTB white paper

Geurs KT, Halden D (2015) Accessibility: theory and practice in the Netherlands and UK. In:
Hickman R, Bonilla D, Givoni M, Banister D (eds) Handbook on transport and development.
Edward Elgar, Cheltenham, pp 459475

Geurs KT, Patuelli R, Dentinho T (2016) Accessibility, equity and efficiency. Challenges for
transport and public services. Edward Elgar, Northampton, USA

Geurs KT, van Wee B (2013) Accessibility: perspectives, measures and applications. In: van
Wee B, Annema JA, Banister D (eds) The transport system and transport policy: an
introduction. Edward Elgar, Cheltenham, pp 207-226

Geurs KT, van Wee B, Rietveld P (2006) Accessibility appraisal of integrated land-use-transport
strategies: methodology and case study for the Netherlands Randstad area. Environ Plan B Plan
Design 33(5):639-660

Givoni M (2006) Development and impact of the modern high-speed train: a review. Transp Rev
26(5):593-611

Givoni M, Rietveld P (2007) The access journey to the railway station and its role in passengers’
satisfaction with rail travel. Transp Policy 14(5):357-365

Givoni M, Rietveld P (2014) Do cities deserve more railway stations? The choice of a departure
railway station in a multiple station region. J Transp Geogr 36:89-97

Gordon C (2010) Density and LRT: the case of Canberra, Australia. In Paper presented at the 89th
transportation research board annual meeting

Gourvish T (2009) The high speed rail revolution: history and prospects. HS2, London

Greengauge21 (2010) Fast forward. A high speed rail strategy for Britain. Retrieved 17 Feb 2011:
http://www.greengauge21.net

Guirao B, Menendez J, Rivas A (2005) Bimodal use of high-speed rail lines. Transp Res Rec J
Transp Res Brd 1916:1-7

Guirao B, Soler F (2009) Regional high-speed rail lines and small city mobility: a Spanish
experience. In: Proceedings of the 88th TRB annual meeting, Washington, DC

Guirao B, Soler F (2010). New high-speed rail services in the United States: lessons from Spain.
In: Proceedings of the 89th TRB annual meeting. Washington, DC

Gutiérrez J (2001) Location, economic potential and daily accessibility: an analysis of the
accessibility impact of the high-speed line Madrid—Barcelona—French border. J Transp Geogr 9
(4):229-242

Gutiérrez J (2013) Transport geography in Spain. J Transp Geogr 28:216-218

Gutiérrez J, Cardozo OD, Garcia-Palomares JC (2011) Transit ridership forecasting at station level:
an approach based on distance-decay weighted regression. J Transp Geogr 19:1081-1092

Gutiérrez J, Condeco-Melhorado A, Martin JC (2010) Using accessibility indicators and GIS to
assess spatial spillovers of transport infrastructure investment. J Transp Geogr 18(1):141-152

Gutiérrez J, Gonzalez R, Gomez G (1996) The European high-speed train network. Predicted
effects on accessibility patterns. J Transp Geogr 4(4):227-238

Gutiérrez J, Monzon A, Pifiero JM (1998) Accessibility, network efficiency, and transport
infrastructure planning. Environ Plan A 30(8):1337-1350


http://www.greengauge21.net

References 37

Gutiérrez J, Urbano P (1996) Accessibility in the European Union: the impact of the
trans-European road network. J Transp Geogr 4:15-25

Hall P (1995) Towards a general urban theory. In: Brotchie J, Batty M, Blakely E, Hall P,
Newton P (eds) Cities in competition: productive and sustainable cities for the 21st Century.
Longman Australia, Melbourne, pp 3-31

Hall P (1999) The European high-speed train and urban development: experiences in fourteen
European regions. Prog Hum Geogr 23(4):670-671

Hall P (2009) Magic carpets and seamless webs: opportunities and constraints for high speed trains
in Europe. Built Environ 35(1):59-69

Hall P, Pain K (2006) The polycentric metropolis: learning from mega-city regions in Europe.
Earthscan, London

Handy S, Niemeier DA (1997) Measuring accessibility: an exploration of issues and alternatives.
Environ Plan A 29(7):1175-1194

Hansen WG (1959) How accessibility shapes land-use. J Am Inst Plan 25:73-76

Harman R (2006) High speed trains and the development and regeneration of cities. Retrieved 12
Jan 2010: http://www.greengauge21.net/

Haynes KE (1997) Labor markets and regional transportation improvements: the case of
high-speed trains—an introduction and review. Ann Reg Sci 31(1):57-76

Hensher D (1997) A practical approach to identifying the market potential for high speed rail: a
case study in the Sydney-Canberra corridor. Transp Res A 31(6):431-446

Infrastructure Australia (2008) Infrastructure Australia Act 2008. Retrieved 14 Aug 2010: http://
www.infrastructureaustarlia.gov.au

Krugman P (2009) More on density and rail. Retrieved 23 Feb 2011: http:/krugman.blogs.
nytimes.com/2009/08/25/

Kwan M-P, Weber J (2008) Scale and accessibility: implications for the analysis of land use-travel
interaction. Appl Geogr 28(2):110-123

Leonardi G (1978) Optimum facility location by accessibility maximizing. Environ Plan A
10:1287-1305

Levinson D (2010) Economic development impacts of HSR. Working paper for the Department of
Civil Engineering, University of Minnesota

Liang XH, Tan KH, Whiteing A, Nash C, Johnson D (2016) Parcels and mail by high speed rail—
a comparative analysis of Germany, France and China. J Rail Transp Plan Manag 6(2):77-88

Lopez E (2007) Assessment of Transport Infrastructure Plans: a Strategic Approach Integrating
Efficiency, Cohesion and Environmental Aspects. Universidad Politecnica de Madrid, Madrid

Lopez E, Gutiérrez J, Gomez G (2008a) Measuring regional cohesion effects of large-scale
transport infrastructure investments: an accessibility approach. Eur Plan Stud 16(2):277-301

Lopez E, Monzon A, Ortega E, Mancebo S (2008b) Strategic assessment of transport infrastructure
plans on European integration: application for the Spanish strategic transport and infrastructure
plan 2005-2020. In: Paper Presented at the 87th transportation research board annual meeting

Lopez E, Monzon A, Ortega E, Mancebo S (2009) Assessment of cross-border spillover effects of
national transport infrastructure plans: an accessibility approach. Transp Rev 29(4):515-536

Lynch T (2002) Florida high-speed ground transportation economic benefit and cost impact
restudy & public transportation financing and subsidies by mode in the United States, p. 31.
Retrieved 14 Aug 2010: http://www.floridabullettrain.com/content/economics.pdf

Marshall S (2001) The challenge of sustainable transport. In: Layard A, Davoudi S, Batty S
(eds) Planning for a sustainable future. Spon, London, pp 131-147

Martin JC (2008) Impact of new high speed trains on mobility. Revista de Economia Aplicada 16
(47):5-23

Martin JC, Reggiani A (2007) Recent methodological developments to measure spatial interaction:
synthetic accessibility indices applied to high-speed train investments. Transp Rev 27(5):
551-571

Martin JC, Gutiérrez J, Roman C (2004) Data envelopment analysis (DEA) index to measure the
accessibility impacts of new infrastructure investments: the case of the high-speed train
corridor Madrid-Barcelona—French border. Reg Stud 38(6):697-712


http://www.greengauge21.net/
http://www.infrastructureaustarlia.gov.au
http://www.infrastructureaustarlia.gov.au
http://krugman.blogs.nytimes.com/2009/08/25/
http://krugman.blogs.nytimes.com/2009/08/25/
http://www.floridabullettrain.com/content/economics.pdf

38 2 Overview of Findings on HSR Accessibility

Martinez H (2008) La estructura del transporte en Castilla-La Mancha y susimplicaciones
territoriales. Doctoral Thesis Dissertation (unpublished), UCLM, Spain

Martinez H (2012) Regional accessibility and spatial impacts of transport networks. An application
in Castilla-La Mancha (Spain). Boletin del la Asociacion de Geografos Espanoles 59:79-103

Martinez H, Givoni M (2012) The accessibility impact of a new high-speed rail line in the UK—a
preliminary analysis of winners and losers. J Transp Geogr 24:105-114

Menéndez JM, Coronado JM, Guirao B, Rodriguez FJ, Ribalaygua C, Rivas A, and Urefia JM
(2006) Disefio, dimension 6ptima y emplazamiento de estaciones de alta velocidad en ciudades
de tamafio pequeio. Cuadernos de Ingenieria y Territorio 7

Menéndez JM, Coronado JM, Rivas A (2001) Rural areas accessibility improvements due to the
implementation of high speed rail lines. In: European transport conference paper

Menéndez JM, Coronado JM, Rivas A (2002) Incidencias socioeconomicas de la construccion y
explotacion de la linea ferroviaria de alta velocidad en ciudadesde tamano pequeno. El caso de
Ciudad Real y de Puertollano. Estudios deConstruccion y Transportes 94:29-54

Menéndez JM, Guirao B, Coronado JM, Rivas A, Rodriguez FJ, Ribalaygua C, Urefia JM (2011)
New high-speed rail lines and small cities: locating the station. WIT Press. doi:10.2495/
URS020771

Menerault P (1996) TGV et transports ferres régionaux dans le Nord-Pas-de-Calais: analyse d’une
politique publique locale. Annales Les Pays-Bas Francais 21:45-62

Menerault P (1997) Le TGV-Nord est-il soluble dans les “Figures de la concertation Francgaise”?
Les Cahiers Scientifiques du Transport 32:85-104

Menerault P (1998) Processus de territorialisation des réseaux: Analyse de la grande vitesse
ferroviaire a 1’échelle régionale. Netw Commun Stud 12(1/2/3):161-184

Menerault P (2006) Reseaux de transports publics a grande vitesse et aménagement aux
croisements des echelles spatiales et temporelles. In: Dupuy G, Geneau I (eds) Changement
d’échelle de ’activité économique et des réseaux Quelles conséquences pour I’aménagement?
Editions du CNRS

Menerault P (2008) Gares ferroviaires et projets métropolitains: une ville en mutation,
POPSU-Lille, rapport final. Retrieved 14 Aug 2010: http://www.villesmoyennestemoins.fr/
espacecommun/rapport_menerault.pdf

Menerault P, Barré A (1997) TGV et recomposition des relations ferroviaires interregionales:
L’exemple des relations Nord-Pas-de-Calais/Picardie. In Nord-Pas-de-Calais: changement
régional et dynamique des territoires. Lille, pp 367-381

Menerault P, Barré A (2005) El TGV vy la reorganizacion de los transporte feroviarios en la region
de Nord-Pas-de-Calais. Ingenieria y Territorio 70:28-33

Meyer D, Miller EJ (2001) Urban transportation planning. McGraw-Hill, New York

Murakami J, Cervero P (2010) California high speed rail and economic development: station area
market profiles and public policy responses. University of California, Berkeley

Nash C (1991) The case for high speed rail. Institute for Transport Studies, The University of
Leeds, Working Paper 323

Nash A (2003) Best practices in shared-use high-speed rail systems. Report 02-02. Mineta
Transportation Institute, San Jose, CA

Nash C (2004) Rail policy and planning in Europe. Int J Transp Manag 2:1-3

Nash C (2009) When to invest in high-speed rail links and networks? Discussion paper 16. OECD
Publishing, Paris, p 24

Nijkamp P, Van Geenhuizen M (1997) European transport: challenges and opportunities for future
research and policies. J Transp Geogr 5(1):4-11

Offner JM (1985) Aspects méthodologiques d’un suivi exploratoire du VAL sur deux quartiers
lillois. In Les suivis des grandes infrastructures de déplacements urbains, CETUR

Pazour JA, Meller RD, Pohl LM (2010) A model to design a national high-speed rail network for
freight distribution. Transp Res A Policy Pract 44(3):119-135

Pereira AM, Roca-Sagalés O (2003) Spillover effects of public capital formation: evidence from
the Spanish regions. J Urb Econ 53(2):238-256


http://dx.doi.org/10.2495/URS020771
http://dx.doi.org/10.2495/URS020771
http://www.villesmoyennestemoins.fr/espacecommun/rapport_menerault.pdf
http://www.villesmoyennestemoins.fr/espacecommun/rapport_menerault.pdf

References 39

Plassard F (1988) Le réseau TGV et les transformations de ’espace. La Region Rhone-Alpes, Les
Annales de la Recherche Urbaine, p 39

Plassard F (1990) TGV et amenagement du territoire. In: Association Villes et TGV (ed) Journee
Villes et TGV, Le Creusot, October 1990. TEN, Paris

Plassard F (1991) Le train a grande vitesse et le réseau des villes. Revue Transp 345:14-23

Plassard F (1992a) L’impact territorial des liaisons a grande vitesse. In: Derycke PH (ed) Espace et
dynamiques territoriales. Economica, Paris, pp 243-262

Plassard F (1992b) Les villes et le TGV. Transp Urb 74:3—4

Plassard F, Cointet-Pinell O (1986) Les effets socio-économiques du TGV en Bourgogne et
Rhone-Alpes. Ministere de I’Equipement, du Logement, des Transports et du Tourisme, Paris

Plotkin D (1997) Carrying freight on high-speed rail lines. J Transp Eng 123(3):199-201

Pol PMJ (2002) A renaissance of stations, railways and cities. Economic effects, development
strategies and organizational issues of european high speed train stations. DUP Science, Delft

Pol PMJ (2008) HST stations and urban dynamics: experiences from four European cities. In:
Bruinsma F, Pels E, Premus H, Rietveld P, van Wee B (eds) Railway developments: impacts
on urban economics. Springer, Heidelberg

PRC Ministry of Railways (2010) Planning of the national railway network (in Chinese). Retrieved
13 July 2010: http://www.china-mor.gov.cn/

Preston J (2009) Trends in European railways over the last two decades. Built Environ 35(1):11-
23

Preston J (2010) The case for high speed rail: an update. RAC Foundation, London

Preston J (2013) The economics of investment in high speed rail: summary and conclusions.
International transport forum discussion papers, 2013/30. OECD Publishing, Paris

Preston J, Wall G (2008) The ex-ante and ex-post economic and social impacts of the introduction
of high-speed trains in South East England. Plan Pract Res 23(3):403-422

Preston J, Wall G, Larbie A (2006) The impact of high speed trains on socio-economic activity: the
case of Ashford (Kent). In: 4th conference on railroad industry structure, competition and
investment, Madrid, Spain

Priemus H, Nijkamp P, Banister D (2001) Mobility and spatial dynamics: an uneasy
relationship. J Transp Geogr 9(3):167-171

Puga D (1999) The rise and fall of regional inequalities. Eur Econ Rev 43:303-334

Puga D (2002) European regional policies in light of recent location theories. J Econ Geogr 2:373—
406

Puga D (2006) Causes of sprawl: a portrait from space. Quart J Econ 121(2):587-633

Railway Gazette (2017) Map of UPS intermodal rail freight routes between China and Europe.
Retrieved 27 Apr 2017: http://www.railwaygazette.com/news/news/europe/single-view/view/
ups-adds-siz-cities-to-china-europe-rail-freight-network.html

Reggiani A (1998) Accessibility, trade and locational behaviour: An introduction. In: Reggiani A
(ed) Accessibility, trade and locational behaviour. Ashgate, Aldershot, pp 1-14

Reusser DE, Loukopoulos P, Stauffacher M, Scholz RW (2008) Classifying railway stations for
sustainable transitions—balancing node and place functions. J Transp Geogr 16(3):191-202

Rietveld P (2000) Non-motorized modes in transport systems: a multimodal chain perspective for
the Netherlands. Transp Res 5D(1):31-36

Rietveld P, Bruinsma F (1998) Is transport infrastructure effective?. Springer, Berlin

Romero V, Garmendia M (2009) The integration of peripheral historic cities in the Madrid urban
region. The role of transport infrastructures. The EURA Newsletter, vol 26 (unpublished paper)

Schneider JB (1993) Selecting and evaluating intermodal stations for intercity high-speed ground
transportation. Transp Q 47(2):221-245

Schneider JB (1994) The design of intermodal stations for a high speed ground transportation
system. US DOT/FRA: Final Report No. DOT/FRA/NMI-92/94, 277 pp

SDG (Steer Davies Gleave) (2004) High speed rail: international comparisons. Final report for the
commission for integrated transport

SDG (Steer Davies Gleave) (2009) Potential for modal shift from air to rail for UK aviation. Final
report for the committee on climate change


http://www.china-mor.gov.cn/
http://www.railwaygazette.com/news/news/europe/single-view/view/ups-adds-siz-cities-to-china-europe-rail-freight-network.html
http://www.railwaygazette.com/news/news/europe/single-view/view/ups-adds-siz-cities-to-china-europe-rail-freight-network.html

40 2 Overview of Findings on HSR Accessibility

Spiekermann K, Wegener M (1994) The shrinking continent—new time-space maps of Europe.
Environ Plan B Plan Design 21(6):653-673

Spiekermann K, Wegener M (2004) Time-space maps of rail travel times, 1993-2020. Retrieved
20 Apr 2017: http://www.spiekermann-wegener.com/mod/time/time_e.htm

Straatemeier T (2008) How to plan for regional accessibility. Transp Policy 15(2):127-137

Tapiador FJ, Burckhart K, Marti-Henneberg J (2009) Characterizing European high-speed train
stations using intermodal time and entropy metrics. Transp Res A Policy Pract 43:197-208

Taylor C (2007) World speed survey 2007: TGV-Est lifts the record. Railw Gaz Int 163(9):
553-558

Taylor C (2009) Frequency wins over speed in the commercial stakes. Railw Gaz Int 165(10):
63-69

Thompson GL (1994) High-speed (HSR) in the United States. Why isn’t there more? Jpn Railw
Transp Rev 3:32-39

Torchin F, Grilly D, Combes S, Hasiak S, Menerault P (2008) High speed rail for regional
transport: case studies in European countries. In: Paper presented at the european transport
conference

Torchin F, Grilly D, Combes S, Hasiak S, Menerault P (2009) Transport Ferroviaire Régional A
Grande Vitesse—Des Exemples Européens. Bagneux Cedex, Ministere EEDA Sétra, p 48p

Troche G (2005) High speed rail freight. Efficient train system for freight transport. KTH Railway
Group Report 0512, Stockholm

Troin J-F (1995) Rail et aménagement du territoire. Edisud, Des héritages aux nouveaux défies.
Aix-en-Provence, p 263

Troin J-F (1997) Les gares TGV et le territoire: débats et enjeux. Annales de Geographie 593-594:
34-50

UIC (International Union of Railways) (2009a) Evolution of maximum speed on rails. Retrieved
28 Jan 2011: http://www.uic.org/

UIC (International Union of Railways) (2009b) Operation of high speed lines. Retrieved 28 Jan
2011: http://www.uic.org/

UIC (International Union of Railways) (2010). High Speed and the City. Brochure. Paris:
Passenger & High Speed Department

UIC (International Union of Railways) (2011) Carbon footprint of high speed rail. Brochure.
Passenger & High Speed Department, Paris

UIC (International Union of Railways) (2015a) Map of the european high speed network.
Retrieved 20 Apr 2017: http://www.uic.org/high-speed-database-maps#&gid=1&pid=2

UIC (International Union of Railways) (2015b) High speed rail: fast track to sustainable mobility.
Brochure. Passenger & High Speed Department, Paris

UNESCAP (United Nations Economic and Social Commission for Asia and the Pacific) (2015)
Review of developments in transport in Asia and the Pacific. United Nations, Bangkok

Urena JM (2008) Son las Infraestructuras Neutrales en la Ordenacion del Territorio? I Congreso de
Urbanismo y Ordenacion del Territorio, Colegio de Ingenieros de Caminos, Canales y Puertos,
Bilbao 7-9 May, pp 33-52

Urena JM (2012) Territorial Implications of High Speed Rail: A Spanish Perspective. Ashgate,
Farnham

Urena JM, Coronado JM, Escobedo F, Ribalaygua C, Garmendia M (2006) Situaciones y retos
territoriales de la Alta Velocidad Ferroviaria en Espana. Ciudad y Territorio-Estudios
Territoriales 148:397—424

Urena JM, Menendez JM, Guirao B, Escobedo F, Rodriguez FJ, Coronado JM, Ribalaygua C,
Rivas A, Martinez A (2005) Alta Velocidad ferroviaria e integracion metropolitana en Espana:
el caso de Ciudad Real y Puertollano. EURE Revista Latinoamericana de Estudios Urbano
Regionales 92:87-104

Urena JM, Garmendia M, Coronado JM (2009a) Nuevos procesos de metropolizacion facilitados
por la Alta Velocidad Ferroviaria. Ciudad y Territorio-Estudios Territoriales 159:213-232

Urena JM, Menerault P, Garmendia M (2009b) The high-speed rail challenge for big intermediate
cities: A nationa, regional and local perspective. Cities 26: 266-279.



http://www.spiekermann-wegener.com/mod/time/time_e.htm
http://www.uic.org/
http://www.uic.org/
http://www.uic.org/high-speed-database-maps#%26gid%3d1%26pid%3d2

References 41

Urena JM, Garmendia M, Coronado JM, Vickerman RW, Romero V (2010) New metropolitan
processes encouraged by high speed rail: the cases of London and Madrid. In: Proceedings of
the 12th world conference on transport research, Lisbon

Urena JM, Ribalaygua C (2007) Les villes espagnoles saisies par la grande vitesse ferroviaire:
strategies et projets. In: Bourdin A (ed) Mobilité et écologie urbaine. Descartes & Cie, Paris,
pp 43-77

US DOT-Department of Transport (1990) Passenger Transportation in High Density Corridors.
Background Papers. Report SPA-90-1. Volpe National Trasportation Systems Center,
Cambridge, MA

van Ham J, Muilerman G (2002) Opportunities for time-sensitive intermodal rail freight. In Paper
presented at the international congress on freight transport automation and multimodality,
Delft, 23-24 May

Vickerman R (1987) The channel tunnel: consequences for regional development and growth. Reg
Stud 21:187-197

Vickerman R (1995) The regional impacts of trans-European networks. Ann Reg Sci 29:237-254

Vickerman R (1997) High-speed rail in Europe: experience and issues for future development.
Ann Reg Sci 31(1):21-38

Vickerman R (1998) Accessibility, peripherality and spatial development: the question of choice.
In: Reggiani A (ed) Accessibility trade and locational behaviour. Ashgate, Aldershot

Vickerman R (2006) Indirect and wider economic benefits of high speed rail. In: Fourth conference
on railroad industry structure, competition and investment. Madrid, October 2006

Vickerman R (2008) Transit investment and economic development. Res Transp Econ 23(1):
107-115

Vickerman R (2010) Myth and reality in the search for the wider benefits of transport. In: Van de
Voorde E, Vanelslander T (eds) Applied transport economics: a management and policy
perspective. De Boeck, Antwerp, pp 379-396

Vickerman R (2012) High speed rail—The European experience. In: de Urena JM (ed) Territorial
implications of high speed rail: a Spanish perspective. Ashgate, Farnham, pp 17-31

Vickerman R (2013) The wide economic impacts of mega-projects in transport. In: Priemus H, van
Wee B (eds) International handbook on mega-projects. Edward Elgar, Cheltenham, pp 381-397

Vickerman R, Spiekermann K, Wegener M (1999) Accessibility and economic development in
Europe. Reg Stud 33(1):1-15

Vickerman R, Ulied A (2009) Indirect and wider economic impacts of high speed rail. In: de Rus G
(ed) Economic analysis of high speed rail in Europe. Fundacion BBVA, Madrid, pp 89-118

Vuchic RV (2007) Urban transit systems and technology. Wiley, New York

Vuchic RV, Casello JM (2002) An evaluation of Maglev technology and its comparison with high
speed rail. Transp Q 56(2):33-49

Wardman M, Tyler J (2000) Rail network accessibility and the demand for inter-urban rail travel.
Transp Rev 20(1):3-24

Wegener M (2004) Overview of land use transport modes. In: Hensher D, Button KJ, Haynes KE,
Stopher PR (eds) Handbook in transport, vol 5. Pergamon/Elsevier, Oxford, pp 127-146

Wegener M, First F (1999) Land-use transport interaction: state of the art. Institut fiir
Raumplanung, Dortmund

Weibull JW (1976) An axiomatic approach to the measurement of accessibility. Reg Sci Urb Econ
6:357-379

Weisbrod G (2008) Models to predict the economic development impact of transportation projects:
historical experience and new applications. Ann Reg Sci 42(3):519-543

Weisbrod G, Treyz F (1998) Productivity and accessibility: bridging project specific and
macroeconomic analyses of transportation investments. J Transp Stat 1(3):65-79

Wheat P, Nash C (2006) Policy effectiveness of rail—EU policy and its impact on the rail system.
Eur Commun, Brussels

Whitelegg J, Holzapfel H (1993) The conquest of distance by the destruction of time. The impact
of high speed trains on society. In: Whitelegg J, Hulten S, Flink T (eds) High speed trains: fast
tracks to the future. Leading Edge, Stockholm




42 2 Overview of Findings on HSR Accessibility

Willigers J, Floor H, van Wee B (2003) Accessibility in land-use/transport interaction modelling:
LUTI models as a method to determine the spatial-economic effects of high-speed railway
infrastructure. RS-URBIX paper, Utrecht University

Willigers J, Floor H, van Wee B (2005) High speed rail’s impact on the location of office
employment within the Dutch Randstad area. In: 45th Congress of the European Regional
Science Association, Amsterdam

Willigers J, Floor H, van Wee B (2007) Accessibility indicators for location choices of offices: an
application to the intraregional distributive effects of high-speed rail in the Netherlands.
Environ Plan A 39(9):2086-2098

Willigers J, van Wee B (2010) High speed rail and office location choices. A stated choice
experiment for the Netherlands. J Transp Geogr. doi:10.1016/j.jtrangeo.2010


http://dx.doi.org/10.1016/j.jtrangeo.2010

2 Springer
http://www.springer.com/978-3-319-61414-4

High Speed Rail and Access Transit Networks
Brunello, L.R.

2018, ¥V, 183 p. 47 illus., 42 illus. in color., Hardcowver
ISBEMN: 978-3-319-61414-4



	2 Overview of Findings on HSR Accessibility
	Abstract
	Speed on Rails
	High-Speed Rail Definition
	The Impact of Intermediate Stops
	HSR-Operating Models
	Exclusive Exploitation
	Mixed High Speed
	Mixed Conventional
	Fully Mixed

	HSR Ridership
	HSR Freight
	Studies on the Accessibility of HSR Systems
	Pioneering French Studies
	British Studies: Issues and Doubts
	The Dutch School: Refining the Concept of Accessibility
	Accessibility of Cities
	Accessibility of Stations

	The Spanish School: New Trends and Perspectives
	Economic Perspective
	How to Measure Accessibility
	Accessibility of Intermediate Cities

	China, USA and Australia: Great Expectations
	Implications
	References


