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Service Liberalization under the  
ASEAN Economic Community:  

Myths and Reality, Opportunities and Challenges 

Deunden Nikomborirak* 

                                                           
*  Dr. Deunden Nikomborirak is Research Director for Economic Governance, Sectoral Economics Program, TDRI. 

1. INTRODUCTION 

As Thailand prepares for the realization of the 
ASEAN Economic Community, or the “AEC,” in 2015, 
there is much misunderstanding about the scope  
and scale of liberalization of the services sector under 
the AEC. Many erroneously believe that in 2015 
economies belonging to the Association of Southeast 
Asian Nations (ASEAN) will be fully integrated in  
that there will be the free flow of capital and labor 
across borders much like in the European Union. This 
study is aimed at dispelling myths surrounding the AEC 
and addressing more important and urgent issues 
concerning the development of the service sector in 
Thailand. Specifically, an attempt is made in this article 
to identify opportunities and challenges facing the  
much cossetted Thai service industry and to propose 
domestic policies that would help “shake up” the sector 
in order to boost its efficiency and hence its competi- 
tiveness. 
 
 
2. SERVICE LIBERALIZATION UNDER  

THE AEC 
 
ASEAN has been negotiating liberalization in 

the service sector since the creation of the ASEAN 
Framework Agreement on Services, or “AFAS,” in 
1996. However, progress during the last 16 years, 
which resulted in six service liberalization packages, 
has been extremely slow.1 This is mainly because 
member countries, bar Singapore, have taken a rather 
protectionist stance.  

Unlike its manufacturing counterparts that must 
strive under an extremely competitive global market for 
export in goods, service businesses can afford to remain 
complacent as competition from overseas is much more 
constrained. This is because goods can be easily trans- 
ported from one country to another, but not so for such 

services as telecommunications or finance. Foreign 
banks or telecom operators cannot provide their services 
across borders without physical commercial establish- 
ment in proximity to the customers. Since investment 
rules are generally much more restrictive than trade 
rules due to the absence of a multilateral negotiation in 
investment liberalization, foreign operators cannot 
easily set up shop in a host country. Most developing 
countries impose a ceiling on foreign equity partici- 
pation in local businesses. Limited exposure to competi- 
tion renders the service sector relatively inefficient and 
uncompetitive, and thus more apprehensive about 
liberalization that would enable foreign competition to 
be introduced into the market. 

In order to move the service liberalization 
agenda forward, the AEC blueprint has established clear 
liberalization targets to remove substantially all restric- 
tions on trade in services for four priority service sec- 
tors (air transport, e-ASEAN, health care, and tourism) 
by 2010, and for all other sectors by 2015. Milestones 
for progressive liberalization are marked by a gradual 
increase in foreign (ASEAN) equity participation in 
various service sectors as shown in Table 1. This is  
to be achieved by four consecutive rounds of nego- 
tiations under the AFAS that should result in schedules 
of commitments in the years 2008, 2010, 2013, and 
2015.  
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Table 1 Service sector liberalization targets according to the AEC blueprint 
(percentage) 

 
2008 

(7th package)
2010 

(8th package)
2013 

(9th package) 
2015 

(10th package)

Priority sector 
(e‐ASEAN, air transport, health care and tourism)  51 70 70  70

Logistics  51 51 70  70

Other services  51 51  70

Source: ASEAN Economic Community Blueprint, available online at www.asean.org/archive/5187‐10.pdf. 

While concrete quantitative liberalization goals 
have been established, the blueprint allows considerable 
flexibility in attaining such goals. Section 21(ix) 
stipulates: 

The scheduling of liberalisation commitments in 
each round shall be accorded with the following 
flexibilities: 

 Possibility of catching up in the next round if 
a Member Country is not able to meet the 
parameters of commitments set for the 
previous round; 

 Allowing for substituting sub-sectors that 
have been agreed to be liberalised in a round 
but for which a Member Country is not able 
to make commitments with sub-sectors 
outside the agreed sub-sectors; and 

 Liberalisation through the ASEAN Minus X 
formula. 

The flexibility provision appears to be inconsis- 
tent with the established liberalization goal. First, 
section 20 of the AEC blueprint stipulates that there 
shall not be “back-loading” of commitments, but 
allowing catching up of commitments in later rounds 
would no doubt lead to such a problem. Second, 
allowing a member country to substitute priority service 
sub-sectors scheduled for early liberalization with other 
non-priority sub-sectors would render the specification 
of “priority sectors” meaningless. Finally, the option of 
“Liberalisation through the ASEAN Minus X formula” 
appears to suggest that if a member country cannot meet 
the liberalization target established then the remaining 
member countries may proceed to implement the 
liberalization measure among themselves. However, 

since there is no maximum value of X, it is possible that 
X equals 10, in which case, no member country com- 
plies with the prescribed liberalization milestones. Thus, 
the flexibility clause seems to dilute what is supposed to 
be “binding” commitments into nothing more than those 
based on “best effort.” 

3.  ACTUAL IMPLEMENTATION OF THE AEC 
BLUEPRINT 

 
The AEC blueprint indicates that the established 

liberalization goals are to be attained. However, in 
2013, only one liberalization package was implemented: 
the 7th package. In comparing commitments made in  
the 7th package with the milestones as prescribed in the 
AEC blueprint, it is clear that every member country, 
bar Singapore, has fallen far behind the liberalization 
goals. As can be seen from the Appendix Table, all 
member countries, bar Singapore, failed to raise the 
foreign equity level in keeping with the schedule 
established in the AEC blueprint. Thailand, in 
particular, continues to restrict foreign equity holding in 
almost all service sectors to only 49 percent. If there is 
no marked improvement in commitments made in  
the next, and the last, round of negotiation that will take 
place before 2015, then economic integration in the 
region will amount to nothing more than a lofty goal. 

In August 2012, the Thai Parliament approved 
Thailand’s 8th package of commitments. Unfortunately, 
the schedule does not contain any meaningful liberali- 
zation except for the healthcare and logistic services 
(excluding transport). In telecommunications, for exam- 
ple, Thailand only committed to raise foreign equity 
participation to 70 percent in telex and facsimile 
services. This clearly suggests that Thailand has no 
intention to fulfill the goals established under the AEC 
blueprint. 
 

 
4. THAILAND’S OPPORTUNITIES AND 

CHALLENGES 
 
If ASEAN were to become a single production 

base as envisioned in the AEC blueprint, it would be a 
very attractive economic region with a combined GDP 
(based on purchasing power parity or PPP) of US$ 3.5 
trillion in 2011, ranking it sixth in the world after the  
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European Union, United States of America, China, 
India and Japan, according to the World Bank database.  
The region’s relatively dynamic economy is already 
receiving a growing share of global foreign direct 
investment (FDI), which rose from 2.03 percent in 2002 
to 7.64 percent in 2011 (UNCTAD 2013). Much of the 
capital inflow into the region goes disproportionately to 
Singapore, however. The island state contributed to 
only 9 percent of the region’s GDP, but claimed 43 
percent of the region’s total FDI inflow in 2011. 
Thailand, the second largest economy in the ASEAN 
region, on the other hand, contributed to 20 percent of 
the region’s GDP, but claimed only 14 percent of the 
region’s total FDI inflow in 2011 (ASEAN 2011). 

Why is the region’s foreign investment inflow 
concentrated in tiny Singapore? The main reason is that 
the country is the region’s financial and trading hub 
with far superior financial and infrastructural facilities 
and is open to foreign investment. Since the regional 
headquarters of most multinational companies are 
located in Singapore, the city state no doubt acts as the 
region’s “investment hub.”  

It is likely that much of the FDI that flows into 
Singapore is redirected to other ASEAN member 
countries as it is improbable that such a small economy 
could absorb such a large flow of capital. Table 2 shows 
that six out of the 20 largest multinational companies 
registered in Thailand have major shareholders that are 
legal entities registered in Singapore, most of which are 
regional headquarters. 

It should be noted that, if and when investment 
flows freely within the ASEAN region, Singapore’s 
predominance as the region’s investment hub will be 
magnified. This is because non-ASEAN multinational 
companies can become “ASEAN companies,” which 
entitles them to take advantage of the region’s invest- 
ment liberalization. Becoming an ASEAN company 
may involve simply a registration and operation in 
another member country if the definition of an 
“ASEAN investor” includes companies registered in 
any member country regardless of the nationality of the 
shareholders. If that is the case, there is no doubt that 
the country chosen to be the entry point into the region 

will be that which is most open to foreign investment, 
i.e., Singapore.  

For example, if Singapore allows foreign inves- 
tors to hold 100 percent equity share in the country’s 
mail and parcel delivery service, while Thailand allows 
only 49 percent for non-ASEAN investors and 70 
percent for ASEAN investors, as stipulated in the AEC 
blueprint, FedEx, the American multinational service 
provider, may establish a commercial presence in 
Singapore as an “ASEAN company” wholly owned by 
foreign natural or legal persons. The company would 
then be able to increase its equity share in the Thai 
subsidiary from 49 percent to 70 percent. However, if 
the Thai economy were as open as Singapore’s, then 
FedEx may invest directly in Thailand as well. Thus, it 
is important that Thai policymakers realize the potential 
polarization of foreign investment inflows into the 
region resulting from the AEC.  

The service sector contributes to roughly half of 
Thailand’s GDP, yet it received only 41 percent of the 
FDI inflows into the country in the year 2011. Its 
manufacturing counterpart, on the other hand, 
contributed to only 41 percent of GDP but received 59 
percent of the investment inflow, as shown in Figure 1. 
More worrying is the agricultural sector, which 
contributed to 8 percent of the GDP but received merely 
0.09 percent of FDI. No doubt a very strict foreign 
investment regime, which applies to most agricultural 
activities and to a lesser extent the service businesses, 
“starved” these two sectors of much needed foreign 
capital and technology. On the contrary, the manu- 
facturing sector, which has never been the subject of 
any foreign investment restriction, was able to mobilize 
foreign capital and technological know-how. Clearly, 
the Thai service sector is receiving too little foreign 
investment relative to its size. However, what is the 
economic implication of depriving the Thai service 
sector of foreign capital? 

Figure 2 illustrates the gaping discrepancy in the 
level of labor productivity between the well-capitalized 
manufacturing sector and the underinvested service 
sector. Such a phenomenon appears to be characteristic 
of less developed countries. 

Table 2  Major shareholders of top 20 multinational companies registered in Thailand that were Singaporean 
legal entities in 2011 

Multinational 
Nationality of 

major shareholder(s) Name of major shareholder(s) 

Isuzu Motors (Thailand)  Singapore  Isuzu Motors Asia, 64.43%

Calcomp Electronics 
(Thailand)  

Singapore  Raffles Nominees (Pte) Limited, 6.68%
Kingbolt International (Singapore) Pte, Ltd, 6.78% 

Denso Sales (Thailand)   Singapore  Denso International Asia Pte, 49.99%

Mitsui and Company (Thailand)  Singapore  Mitsui and Company (Asia Pacific), 99.99% 

Denso (Thailand)  Singapore  Denso International Asia Pte, 51.25%

Delta Electronics (Thailand)  Singapore  Citibank Nominees Singapore Pte, Ltd‐S.A. Pbg Clients Sg, 58.05%
UBS AG Singapore Branch, 4.26% 
HSBC (Singapore) Nominees Pte, Ltd, 2.06% 

Source: Registered companies database provided by “Business on Line.”  
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Figure 1 Sectoral GDP and FDI share in 2011 

 
Source: ASEAN Investment Report 2011, available online at http://www.asean.org. 

Figure 2 Sectoral labor productivity in original ASEAN member countries 

 
Source: Garelli, Stephane and IMD. 2012. IMD World Competitiveness Yearbook 2012. 

5. POLICY DIRECTION GOING FORWARD 
 
If Thailand hopes to be able to get out of the 

“Middle Income Trap,” it needs to refocus its economic 
policy on the domestic market in general and on 
improving productivity of the service sector in 
particular. Reform of the service sector will help lift the 
wages of roughly 20 million Thai workers in the sector, 
or half of the country’s labor force. Thailand can no 
longer rely on its export-oriented manufacturing to be 
the sole economic engine in a turbulent global 
economy. The country needs to shift toward domestic 
demand, which requires policies that can help lift the 
income of the masses. Given the currently low 
productivity level in the service sector, there is great 
potential to unleash domestic income. 

First, it would be necessary for Thailand to open 
up its cossetted service sector to much needed foreign 
investment, which would likely bring in not only capital 
but also modern technology and competitive pressure. 
Thailand is in need of a “roadmap” for service sector 
liberalization, which identifies services that require 

foreign capital injection to help boost efficiency. The 
Foreign Business Act 1999, which restricts foreign 
investment in all service businesses to a 49 percent 
equity share, needs to be amended in keeping with the 
policy direction. 

Sectors targeted for liberalization should include 
services that are: 

(a) Supporting services for the country’s 
export-oriented manufacturing sector, such 
as finance, telecommunications, logistics 
and transport; 

(b) Monopolistic or dominated by a few large 
companies generating excessive rents.  

Examples of such services are shown in Table 3. 
As can be seen, most concentrated service market reside 
in the energy sector. 

Second, many domestic regulations, in particular 
those governing key services, such as finance, telecom- 
munications, and energy, need to be revised to allow 
effective competition in the market that could help 
boost productivity and efficiency.  
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Table 3 Concentrated service markets 

  Number of operators  Names  Market share (%) 

Energy 

Purchase and sale of natural gas   1  PTT  100 
Import of liquefied natural gas (LNG)  1  PTT  100 

Natural gas transportation  1  PTT  100 

Natural gas distribution  3  PTT  100 (including subsidiaries) 

Electricity 

Electricity generation  5  EGAT  82 (including subsidiaries) 

Purchase and sale of electricity  1 EGAT  100 

High‐voltage electricity transmission  1  EGAT  100 

Telecommunications 

Satellite  1  Thai Com  100 

Source:   Deunden and Weerawan. 2012. AEC and Services Sector: Myths, Reality, Opportunity and Challenges. Paper presented at 
TDRI Year‐end Conference, downloadable at tdri.or.th/research‐categories/international‐economics (in Thai). 

Liberalization without domestic regulation 
reform may not yield desirable results. For example, in 
the telecommunications sector, the National Telecom- 
munications and Broadcasting Commission (NBTC), 
the sector regulatory body, has imposed a very strict 
foreign investment rule that shuns foreign investment in 
this sector. At the same time, it delays the passing of 
key network access regulation, such as that governing 
cellular roaming services, and network sharing regula- 
tions that are crucial to promote competition from non-
network service providers. Similarly, in the energy 
sector, the Energy Regulatory Commission (ERC) has 
failed to establish third-party access to the monopolistic 
natural gas distribution network. Consequently, com- 
petition in the downstream market, ranging from natural 
gas distribution to the import of liquefied natural gas 
and petrochemicals, is foreclosed. In the absence of pro-
competition sectoral regulation, liberalization of foreign 
investment, such as the relaxation of the foreign equity 
share restriction envisioned in the AEC, would have 
very little impact on the economy. 

Third and finally, Thailand needs to abolish 
many rules that discourage foreign investment, such as 
immigration regulations that for every foreign work-
permit requested, the employer must hire four local 
workers. Strict rules governing the movement of profes- 
sionals, such as engineers, lawyers, accountants and 
architects, do not promote investment in services that 
require skilled labor that is either not available or not 
sufficient in numbers locally. Also, the Board of Invest- 
ment, which provides investment incentives, needs to 
revise the list of targeted industries from labor-intensive 
manufacturing industries to high value added service 
industries.  

To conclude, although the planned service sector 
liberalization under AEC is unlikely to materialize in 
2015, Thailand’s service sector on its own is in dire 
need of a major reform. The lack of access to foreign 
capital and technology and limited competition have 
rendered the sector highly inefficient and uncompeti- 
tive. Opening up key service sectors to competition 
from both inside and outside the country could go a 
long way in “shaking up” the dormant sector, which 

would help boost the competitiveness of the Thai 
economy. 

 

ENDNOTE 
 

1 Corbett (2008: p. 116) noted: “The broad conclusion 
here is that AFAS is not particularly liberalising 
compared with GATS commitments (Stephenson 
and Nikomborirak 2002; Vo and Bartlett 2006; Roy 
et al. 2006; Fink and Molinuevo 2007) and that most 
regional PTAs do not add significant new 
liberalising elements over GATS (Ochiai et al. 
2007). Since AFAS does not go much beyond the 
GATS it is, therefore, not providing much impetus 
to liberalising services trade within ASEAN.” 
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Appendix Table: The 7th Service Liberalization Package and AEC Goals (Mode 3) 

Sub‐sectors 
ASEAN Economic 

Community 
ASEAN Framework Agreement on Services (Seventh Package) 

 
 

Targets 
(%) 

Year 
Thailand 

(May 18, 2009) 
(%) 

Malaysia 
(Oct 16, 2009) 

(%) 

Singapore 
(Oct 01, 2009) 

(%) 

Philippines 
(Aug 17, 2010) 

(%) 

Indonesia 
(May 9, 2009) 

(%) 

Brunei 
Darussalam
(Oct 23, 2009)

(%) 

E‐ASEAN  Mobile telephone 
service 

51 
70 

2008 
2010 

49  51  73.99*  40  49   

  Online information 
and database retrieval

51 
70 

2008 
2010 

49  51  na  na  51  100 

  Consultancy services 
related to the 
installation of 
computer hardware 

51 
70 

2008 
2010 

100  100  100  40*  Joint 
operation 
through a 
representa‐ 
tive office in 
Indonesia 

Na 

Health care  Hospital services  51 
70 

2008 
2010 

49  51  51  40*  49  100 

  Medical and dental 
services 

51 
70 

2008 
2010 

49  51  100  na  49  100 

  Dental services  51 
70 

2008 
2010 

49  51  100  na  49  na 

Tourism  Hotel lodging services  51 
70 

2008 
2010 

49  51  100  100  100*  na 

  Meal serving services  51 
70 

2008 
2010 

49  51  100  100*  51 

  Travel agency and tour 
operator services 

51 
70 

2008 
2010 

49  51  100  60  49  na 

Construction    49 
51 
70 

2008 
2010 
2015 

49  51  100  40*  55  55 

Logistics  Maritime freight 
forwarding 

49 
51 
70 

2008 
2010 
2013 

49  49  100  40*  49  49 

  Storage and 
warehouse services for 
maritime transport 

49 
51 
70 

2008 
2010 
2013 

49  49  100  100  49  49 

Others  Maritime cargo 
handling services 

49 
51 
70 

2008 
2010 
2015 

49  49  100  100  60  49 

  Freight transportation  49 
51 
70 

2008 
2010 
2015 

49  49  100  40  49  na 

* With conditionality. 

Source:   Annexes to the Protocol to Implement the Seventh Package of Commitments under the ASEAN Framework Agreement on 
Services, Cha‐am, Thailand, 26 February 2009. Available online at http://www.asean.org. 
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Review of High-speed Rail Experiences Worldwide 

Sumet Ongkittikul* 

                                                           
* Dr. Sumet Ongkittikul is Senior Research Fellow, Human Resources and Social Development Program, TDRI. 

1. INTRODUCTION 

Railways are an important mode of transport in many 
countries, especially where road transport is considered 
non-environmentally friendly as a result of traffic 
congestion and other externalities, such as accidents and 
environmental pollution. Furthermore, rail transport is 
seen as a more efficient transport mode than road 
transport in terms of energy consumption. However, to 
promote the use of rail transport is not easy task: modal 
competition is fierce. To make rail transport more 
attractive, technological advances would be helpful; a 
solid example of such an advance would be the 
development of high-speed rail transport. In fact, 
railway technology has been an issue for several 
decades.  

Experience with high-speed rail development is 
worth reviewing both in terms of technological 
development, and planning and management aspects. 
The speed of such trains in the early days was the focus 
of competition among the various nations developing 
high-speed trains. However, a significant change in the 
railway sector in the past few decades has been the 
restructuring of the railway industry, which in turn has 
affected the development of high-speed train projects in 
many countries. Furthermore, the liberalization of the 
air transport market in many countries and the 
establishment of low-cost carriers have also affected 
decisions regarding high-speed rail projects. 
 

 

This paper examines various aspects of high-
speed rail development worldwide. Section 2 describes 
the development of high-speed rail from its early stage 
to date. The cost of building and operating high-speed 
trains is covered in section 3. The demand for high-
speed rail transport is the focus of section 4. In section 
5, analysis is focused on the economic benefits of high-
speed rail transport. Finally, section 6 presents the 
concluding remarks. 

 
 

2. DEVELOPMENT OF HIGH-SPEED RAIL IN 
THE WORLD 

 
2.1  Early Stage of Development 

 
Japan and some countries in Europe initiated the 

high-speed rail revolution. The fact that Asia and 
Europe are two of the world’s three most densely 
populated regions may explain their interest in such 
travel (Geerlings 1997). These areas are highly-
urbanized, their population distribution is ideally suited 
to rail operations, and they have railway networks that 
have existed from the nineteenth century. Japan has the 
Shinkansen; France, the Train à Grand Vitesse (TGV); 
and Germany, the InterCity Express (ICE). All of these 
high-speed systems are based on the national standards 
of these countries. A technological breakthrough with 
respect to high-speed rail transport came in 1963 in 
Japan with the introduction of the Shinkansen, and a 
new trunk line came into operation on the 560-km 
Tokaido route between Tokyo and Osaka. It was an 
expensive, dedicated new system, operating along the 
corridor of the world’s most heavily urbanized and 
densely populated expressways. 

The French made a definite breakthrough in 
1981 with the TGV Sud-Est, which was introduced on 
the Paris-Lyon line (Geerlings 1997). It combined the 
new construction of a very high-speed line (270 km/hr) 
to parallel and bypass the most congested tracks 
between these two major cities, with extensions via 
upgraded old tracks to serve a variety of destinations. 
This combination made French high-speed train highly 
competitive with air services over the critical distance 
range of between 400 and 800 km. The TGV was an 
immediate commercial success. 
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In 1991, the German Federal Railways opened 
the InterCity Express (ICE) between Hamburg and 
Munich; it was based on the same principles as the 
TGV. Streches of new track were constructed in 
combination with existing ones through difficult hilly 
terrain between Hannover and Wurzburg. 

High-speed trains have become a proven 
technology; they have since been built in various other 
parts of the world. Campos et al. (2009a) noted that 
there are four different types of high-speed railway in 
terms of their relationship with existing conventional 
railway services and the way in which use of the 
infrastructure, i.e., rail track, is organized. These types 
may be identified as follows: 

(a) The exclusive exploitation model is charac- 
terized by a complete separation between 
high-speed and conventional services, each 
one with its own infrastructure. This is the 
model that the Japanese Shinkansen has 
been adopting since 1964, mostly due to the 
fact that the existing conventional lines, 
built in narrow gauge (1.067 m), had 
reached their capacity limits, and it was 
decided that the new high-speed lines would 
be designed and built in standard gauge 
(1.435 m). 

(b) The mixed high-speed model is the type that 
high-speed trains run on either specifically 
built new lines or upgraded segments of 
conventional lines. This corresponds to the 
French model that had been operating since 
1981, mostly on new tracks but also on re-
electrified tracks of conventional lines in 
areas where duplication was impractical. 
This reduces building costs, which is one of 
the main advantages of this model. 

(c) The mixed conventional model, in which 
some conventional trains run on high-speed 
lines, was adopted by Spain’s AVE (Alta 
Velocidad Espanola). AVE trains are run at 
high speeds on new, standard gauge lines, 
while other trains run on both the new 

infrastructure and Spain’s older, non-stan- 
dard gauge of 1.668 m, using Talgo gauge-
changing technology. The main advantages 
of this model are the savings on rolling 
stock acquisition and maintenance costs, and 
the flexibility of providing intermediate 
high-speed services on certain routes. 

(d) The fully mixed model allows for maximum 
flexibility, since this is the case in which 
both high-speed and conventional services 
can run (at their corresponding speeds) on 
each type of infrastructure. This is the type 
used by the German ICE, and the Rome-
Florence line in Italy where high-speed 
trains occasionally use upgraded conven- 
tional lines, and freight services use the 
spare capacity of high-speed lines during the 
night. Wider use of the infrastructure comes 
at a price, however: a significant increase in 
maintenance costs. 

There is a considerable degree of diversity in the 
types of high-speed trains and the technology used by 
high-speed trains. Gourvish (2009) noted that, if a high-
speed railway is defined as one running at speeds of 200 
km/hr or more, which is a common definition, there are 
at least 12,000 km of such routes worldwide. Of these, a 
significant proportion (about 30%) represents services 
which have been accelerated by means of new rolling 
stock, e.g., tilting trains, on conventional lines, and/or 
by upgrading the existing infrastructure. If the defini- 
tion is limited to lines capable of speeds of up to 250 
km/hr, most of which require a dedicated and largely 
segregated infrastructure, then the current high-speed 
railway network extends for about 8,500 km worldwide. 
Table 1 gives an overview of the development of the 
high-speed railway network worldwide since 1964.m  

High-speed railway networks rapidly expanded 
recently in Asia, particularly in China. Now, China 
operates more than 6,299 km (UIC 2011), which 
account for about 37 percent of the total high-speed 
railway networks worldwide, and they are still 
expanding.

Table 1 Kilometers of high-speed rail, 1964-2009  

Period 
Route 
open 
(kms) 

Countries 

Japan 
United 
Kingdom 

France  Italy  Germany  Spain  China  Other 

1964‐1973  676  676  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

1974‐1983  2,639  1,128  942  419  150  ‐  ‐  ‐  ‐ 

1984‐1993  1,459  31  ‐  412  98  447  471  ‐  ‐ 

1994‐2003  2,522  214  74  709  ‐  428  598  ‐  499 

2004‐2009  4,754  127  684  332  496  410  530  1,194  981 

Total 1964‐1983  3,315 
1,804 
54% 

942 
28% 

419 
13% 

150 
5% 

‐  ‐  ‐  ‐ 

Total 1984‐2009  8,735 
372 
4% 

1,130 
13% 

1,453 
17% 

594 
7% 

1,285 
15% 

1,599 
18% 

1,194 
14% 

1,480 
17% 

Total 1964‐2009  12,050 
2,176 
18% 

1,700 
14% 

1,872 
16% 

744 
6% 

1,285 
11% 

1,599 
13% 

1,194 
10% 

1,480 
12% 

Source: Gourvish (2009). 
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2.2 Role of Rolling Stock Manufacturers 
 
Rolling stock suppliers play a vital role in the 

development of such vehicles. Domestic manufacturers 
dominate the production of most rolling stock to fulfill 
the specific needs of national operators which have their 
own standards and wishes. However, there have been 
some changes in recent years; non-domestic companies 
have entered the market in various forms. In most cases, 
non-domestic companies present their products in terms 
of knowledge, patents, etc., in order to cooperate with 
domestic manufacturers. This is also the case for high-
speed trains. 

This trend affects the development of rolling 
stock in two ways. First, the expansion of the market 
means a reduction in the unit cost of production. The 
more rolling stock that is produced, the greater is the 
likelihood of a lower unit cost. This factor encourages 
manufacturers to develop technologies according to 
market needs. However, it is essential to identify which 
market is a potential one. Second, domestic manufac- 
turers might see such expansions as a threat, and they 
will sustain their market position by either competing or 
cooperating. 

The reason behind the industry’s restructuring is 
due to the open market of the railways in most 
European countries. Milz (2002) revealed that, since the 
introduction of procurement legislation, the price of 
rolling stock has significantly dropped. In fact, the price 
of rolling stock has been quoted to have dropped by 
about 20-30 percent. Furthermore, operators in different 
countries are beginning to “mutually recognize” specifi- 
cations, which results in increased competition. In 
addition, R&D costs are high, thus railway suppliers 
often establish joint venture consortia in order to share 
know-how and risk. Joint development between 
suppliers and railway operators will expand because the 
suppliers want to reduce technical risk and find new 
market opportunities for new technology. 

Within the passenger rolling stock market, the 
big three, Alstom, Siemens, and Bombardier, have 
dominated the market and account for about 56 percent 
of the total market (Sumet and Geerlings 2005).  
Note that Bombardier purchased Adtranz, a subsidiary 
of DaimlerChrysler, in May 2001, which pushed 
Bombardier into the top of the league of major rolling 
stock suppliers.  

Another significant matter is the worldwide 
presence of the big three. For example, Bombardier has 
more than 50 production sites around the world, namely 
37 production sites in 16 countries in Europe, 8 sites in 
North America, 3 in China, and 2 in Australia. Siemens 
also has a worldwide presence, though to a lesser 
extent: its main facility in Germany; two subsidiaries in 
China; and one service site in Australia. 

There are a number of factors that influence 
rolling stock procurement, including technical, organi- 
zational, and political factors. First, rolling stock is 
highly customized because national or private rail 
operators continue to have specific requirements and 

infrastructure constraints. The different technical 
systems in each country, such as different railway 
gauges, power supply, or automatic train control 
systems, lead to different requirements in each case. 
Standardization of railway systems would lead to a 
decrease in the cost of rolling stock production, and 
also, in the case of international operators, the cost of 
extra equipment that would enable train sets to operate 
in different systems. Yet, the cost of infrastructure 
standardization is much higher, and it requires a 
considerable amount of time to adopt such a standard. 
Notwithstanding these aspects, the case of the European 
Rail Traffic Management System (ERTMS) is a good 
example of the implementation of a standard that would 
lead to lower costs and interoperability; however, the 
final outcome is still unclear. European Union regula- 
tion has played a dominant role in setting this standard 
(demand pull). 

Second, government support and local manufac- 
turing (localized) railway operators have been charac- 
terized by their need for local, state/regional and central 
government funding in order to maintain their financial 
performance. As a result, rolling stock orders depend  
on the level of government support for railways, and 
order selection may favor suppliers with local 
manufacturing bases, thus creating and/or sustaining 
local employment. 

Third, reforms of the railway sector in recent 
years have also affected rolling stock procurement. In 
many countries, deregulation of the industry and priva- 
tization of the railway sector have changed expectations 
and introduced new customers faced with the com- 
petitive pressures of private industry. These new 
railway enterprises include private operators, leasing 
companies and private sector infrastructure owners. 
While presenting suppliers with major opportunities for 
development, the changing nature of the customer base 
can also generate new performance expectations from 
the contractual relationship. However, customers (train 
operators in this case) in competitive markets tend to 
concentrate on their core business and increasingly 
outsource the maintenance of trains. 

Globalization of manufacturers exists in various 
forms, such as establishing overseas production sites, 
taking over domestic manufacturers, or bidding in joint 
ventures for the supply of rolling stock. Many mergers 
and acquisitions have taken place in Europe and North 
America. However, rolling stock production is still 
localized, being produced by either local manufacturers 
or multinational firms in a joint venture with the local 
firm. Furthermore, in less-developed railway manufac- 
turing industries, orders placed with established Euro- 
pean and Japanese companies often include require- 
ments for technology transfer. For example, an order 
from Alstom for TGVs placed by the Republic of Korea 
stipulated that local firms had to be involved. 

It is clear that competition between manufac- 
turers leads to a market for a standard product. Tilière 
and Hultén (2003) indicated that a standardized product 
provides more efficiency in terms of R&D efforts, with 
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increased value for operators. However, there are 
several disadvantages. First, there are higher financial 
risks for R&D investment because of the lack of 
research contracts funded by operators. Second, techni- 
cal risks are higher because the operator plays a small 
role in the validation process, and is not as involved as 
before in the early stages in the innovation process. 
Thus, system integration accomplished by the operator 
and the infrastructure company is becoming more 
complex. Finally, there are higher commercial risks, 
such as the captive nature of national markets for non-
standardized rolling stock, which tends to disappear. 

 
 

3. COST OF HIGH-SPEED RAIL  
 
Considerable experience has been accumulated 

with regard to the cost of building high-speed rail lines. 
Campos et al. (2009b) collected data on the cost of 
high-speed rail that contained information about 166 
actual projects in 20 countries and some additional 
values gathered from other sources. Their study 
provided information about the total cost of building, 
maintaining, and operating a new high-speed rail line 
and also offered insight into the relevance of some 
elements in determining the total costs of such a line.  

There are three categories of cost structure of a 
high-speed rail project: infrastructure costs; rolling 
stock costs; and other costs. The exact value of each 
cost category varies largely across projects in accor- 
dance with their specific characteristics. For the first 
category, infrastructure costs consist of the cost of 
investing in construction and maintenance. Construction 
costs are incurred prior to starting commercial opera- 
tions, and maintenance costs are related to the overhaul- 
ing of infrastructure and include labor costs, materials, 
spare parts, etc. Hence, all infrastructure costs can be 
considered as fixed since they depend mostly on the 
overall scope and size of the infrastructure instead of on 
traffic figures. 

Rolling stock costs are related to aspects such as 
acquisition, operation and maintenance. With regard to 
acquisition, the capacity or number of seats is one of the 
main technical specification factor that determine the 
price of high-speed rail. However, the final price can be 
affected by the contractual relationship between the 
manufacturer and the rail operator, the delivery and 
payment conditions, and the specific internal con- 
figuration demanded by the operator, among other 
factors. Operating costs depend on the number of trains 
(fleet) operated on a particular line, which is indirectly 
determined by demand; moreover, it is preferable for 
such costs to be estimated as dependent on the number 
of seats or seats per kilometer. Operating costs include 
mainly such factors as the cost for labor and the energy 
consumed by the trains, train formation, in-train 
passenger services and insurance. Maintenance costs are 
affected indirectly by demand (through fleet size) but 
mainly by train usage, which can be approximated by 
the total distance covered every year by each train. 

According to the last category, other costs involved in a 
high-speed rail project include such things as planning 
costs associated with technical and economic feasibility 
studies carried out before construction. However, these 
sometimes are included in the category of construction 
costs or as a small fraction of operating costs. 

The time needed for the planning and technical 
design of a high-speed rail line caries largely across 
projects, depending on their specific legal and adminis- 
trative arrangements. The actual deployment of the 
infrastructure and other side works is conditioned 
mainly by the characteristics of the terrain over which 
the line would be laid. The project timeline consists of 
construction and operating periods. Since a project’s 
total duration is simulated, it is a decision that responds 
to the estimated evolution of high-speed rail technolo- 
gy. A shorter period would seem rather uneconomical 
and a much longer period would be unrealistic since 
high-speed rail technology is advancing so fast that  
the current equipment might be obsolete in a few 
decades. As for the Japanese Shinkansen, only a few 
lines have enjoyed such an extensive lifespan, but 
during this period such lines have been improved at 
least twice.  

The average speed of the train and total distance 
it would cover are highly relevant characteristics related 
to construction and operation. The ratio between line 
length and speed determines travel time, a key factor in 
attracting demand. 

The three concepts of speed related to a high-
speed rail project are maximum track speed, maximum 
operating speed, and commercial speed, all of which are 
related to the infrastructure exploitation model chosen 
by the rail operator. Maximum track speed requires a 
technical parameter mainly related to infrastructure that 
determines the radius of curves on the line and the 
gradient of slopes. Maximum operating speed is related 
to the technical characteristics of the trains and the way 
in which they are operated. Commercial speed is 
calculated simply by dividing total travel time by line 
length. Under normal conditions, high-speed rail 
services usually provided at average operating speeds of 
20-25 km/h below their maximum operating speed. By 
contrast, the Shinkansen system’s main line and 
European high-speed rail services reach speeds close to 
600 km/hr and 280-300 km/hr, respectively. 
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As for the length of high-speed rail lines, most 
countries start with single point-to-point lines and later 
expand by adding new corridors or connecting existing 
ones to a larger network, for example, the Madrid-
Seville AVE line (471 km) was expanded with the 
addition of the Madrid-Lleida line (481 km) and other 
upcoming ones, and the French TGV started with the 
Paris-Lyon line (417 km) and was later continued with 
the Paris-Marseille line (750 km) and connected to 
high-speed network lines (TGV North, TGV Atlantic, 
etc.)  

The estimate of the total cost (at t=0) of building, 
operating, and maintaining a high-speed rail line 
provides a lower bound to the actual cost and the 
critical factors (line length, number of trains needed to 
respond to the demand, train capacity, average distance, 
and corresponding unit costs) that must be taken into 
account when analyzing the costs of high-speed rail 
lines. The estimates are considered under three 
scenarios: best, medium, and worst, depending on the 
level of the average value of unit costs from lowest to 
highest, respectively. 

The result shows a perfect correlation between 
all unit costs: if a country has a large construction cost, 
its operating cost will be also large, and vice versa. The 
result also shows that the total cost of a 40-year high-
speed rail project is between €7.7 billion and €23.7 
billion in best and worst case scenario, respectively, and 
the average net present value (NPV) is €13.0 billion, 
which implies an average cost estimate of €25-30 
million per kilometer. Moreover, the total cost is 
reduced on average just by 20 percent and increased by 
up to 31 percent when the initial demand is halved and 
duplicated, respectively, with respect to the reference 
case. Hence, neither an increase in train capacity nor 
commercial speed have a large impact on reducing the 
total costs of the project since their effect on supply 
tends to cancel out. On the contrary, changes in the 
length of the line are critical to cost. 

 
 

4. DEMAND FOR HIGH-SPEED RAIL  
 
High-speed rail is a new alternative for people 

who would like to commute on a long-haul route. This 
type of system can compete with other modes of trans- 
portation, such as air transport, regular rail and personal 
vehicles, since it is capable of faster speeds and longer 
distances which are its competitive edges. A study by 
Campos and Gagnepain (2009) indicated that the com- 
petition between modes of transportation for different 
distances was distinctive. In the case of distances 
shorter than 150 km, for instance, high-speed rail has a 
slight advantage over regular rail, depending on where 
the railway stations are located. As for distances 
between 150 and 400 km, traveling by regular rail is 
faster than by air on routes for which there is no high-
speed service. On the other hand, high-speed rail is the  
 

fastest of all transportation modes if it is operated on 
those routes. High-speed rail is the most important 
mode of transportation and requires least the least 
amount of travel time for distances exceeding 400 km. 
However, there is no infrastructure supporting high-
speed rail services for distances of 800 km or more. 
Thus, air transport takes the shortest amount of time to 
travel such distances. 

Nonetheless, previous studies have shown that it 
is not only the distance traveled but also route condi- 
tions and changes in travel time that affect passengers’ 
decision-making process with regard to transportation 
modes. In 1964, Tokaido Express Rail (Shinkansen) 
began its operations in Japan with travel speeds of only 
220 km/hr. Accordingly, it did not have much advan- 
tage over air transport. Later, Shinkansen improved its 
speed up to 591 km/hr, and became the transport of 
choice, attracting a significant number of passengers 
who traveled short-distance routes.  

Generally, the time-distance relationship reflects 
the relative speed of each mode of transportation. As 
shown in Figure 1, the slope of each transportation 
mode’s curve represents the speed for that mode. The 
travel time refers to the amount of time it takes for a 
standardized intercity door-to-door journey, and 
includes entry and exit time to and from railway stations 
or airports. Campos and Gagnepain (2009) concluded 
that high-speed rail had a competitive advantage over 
other modes of transportation only for medium distance 
journeys, in the range of 100-500 km, depending on 
how much each transportation mode could meet the 
passengers’ requirement for different routes. For 
distances exceeding 500 km, air transport is more 
competitive than high-speed rail. 

However, the conclusion of Campos and 
Gagnepain (2009) was based on the situation in 
European countries where the policies and infrastruc- 
ture for aviation had been liberalized for some time. The 
emergence of low-cost airlines has increased the 
competition within the market for medium-distance 
journeys (100-500 km). As a result, high-speed rail can 
hardly compete in that market.  

Data on high-speed rail in Japan and European 
countries show that in general high-speed rail can meet 
passengers’ needs for journeys having a travel time of 
fewer than three hours. Rail and air transport together 
have a 60 percent market share of all transportation 
modes. Still, the market share of high-speed rail 
decreases when this mode of transportation takes more 
than three hours of travel time.  

In considering market share, that for rail 
transport (Table 2) does not have a linear relationship 
with travel time. It may be observed in the table that 
travel time and market share are negatively correlated; 
despite the fact that the Brussels-London and Paris-
Amsterdam routes have the highest and the lowest 
market shares, respectively. Additionally, the Paris-
Brussels route is the market-dominating one. 
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Figure 1: The modal competitive advantage of high-speed rail 

 
Source: Campos and Gagnepain (2009). 

Table 2: Travel time and market share of rail for each route 

Route (km)  Year  Travel time 
Rail’s market share

(Percentage) 

Tokyo‐Osaka (515)  2005  2 hr, 30 min 81 
Tokyo‐Okayama (643)  2005  3 hr, 16 min  57 
Tokyo‐Hiroshima (814)  2005  3 hr, 51 min  47 
Tokyo‐Fukuoka (1069)  2005  4 hr, 59 min  9 
Paris‐London (257)  2005  2 hr, 40 min  66 
Paris‐Amsterdam (514)  2004  4 hr, 10 min  45 
Brussels‐London (204)  2005  2 hr, 20 min  60 
Paris‐Geneva (339)  2003  3 hr, 30 min  35 
Paris‐Brussels (183)  2006  1 hr, 25 min  100 

Source: Campos and Gagnepain (2009). 

 

 

High-speed rail has had drastic and adverse 
impacts on the air transportation industry for 2-5 years. 
For example, the opening of the Madrid-Seville line 
(471 km) resulted in a reduction in the number of flights 
per week in 1992 from 71 to 40 within 6 months. This 
resulted in air transport losing 20 percent of its market 
share because of this high-speed rail route. Since other 
high-speed rail routes started service, the market share 
of air transportation, especially for domestic routes, fell 
almost by half, from 30 percent to 16 percent. That has 
been the case particularly for medium-distance routes. 
The market share of a long-distance high-speed rail 
route, such as Paris-Marseille (700 km), has diminished 
from 45-55 percent to 35-45 percent. The market share 
of the Paris-Nice (900 km) route has also declined from 
55-65 percent to 50-60 percent. 

 
 

5. ECONOMIC ANALYSIS OF HIGH-SPEED RAIL 
 
De Rus and Nash (2009) concluded that the 

principle benefits resulting from the development of 

high-speed rail could be grouped into the following 
categories: 

(a) Time savings; 
(b) Additional capacity; 
(c) Lessened externalities (especially impacts on 

the environment) from other modes; 
(d) Generated traffic; 
(e) Wider economic benefits. 

Commuting by high-speed rail is very time-
saving. In the United Kingdom, a study determined “the 
value of time saving.” It found that the value of time 
saving depends on the purpose of travel. The time 
saving value of business travel is £40/hr, while that of 
leisure travel is only £4.46/hr. Hence, the purposes of 
travel should be considered when the benefits of high-
speed rail are being determined.  

In considering additional capacity, the goal is to 
develop routes to support the growth of travel between 
cities. Moreover, enhancing high-speed rail routes 
would also help relieve congestion in other existing 

High-speed rail



June 2013 TDRI Quarterly Review  15 

modes. For instance, air transportation – an existing 
mode of transportation – causes a great deal of 
externalities. If there is development of high-speed rail, 
airports will be used less; likewise, traditional rail 
transport will be less congested.  

A reduction in externalities is another benefit of 
high-speed rail development. Investment in high-speed 
rail infrastructure can lead to a change in travel formats, 
particularly from air to rail, which has much less 
adverse impact on the environment. Nevertheless, the 
environmental impact of air transport occurs mostly 
where airplanes land and take off, and does not depend 
on flying distance. Accordingly, the longer the travel 
distance is, the less the average environmental impact 
air transport causes. Despite having less environmental 
costs, rail transport’s externalities are stable over 
different distances. The benefits of high-speed rail 
therefore should be considered carefully. 

An illustration of high-speed rail investment is 
the case of Spain. The main benefits of investment in 
the Madrid-Seville high-speed rail line were derived 
from the time savings obtained when users shifted from 
slower transport modes and the gains realized from the 
traffic generated. In evaluating the economic effects, 
there was an 18 percent improvement in high-speed  
rail performance, and the benefits were obtained  
mainly from time saving and the generation of traffic 
(44% of the total benefits of the project); 8.9 percent of 
the total benefits come from mode shifting, costs 
savings from railway and air transport, reduction in 
congestion and accidents. However, the key reason for 
poor performance was the low traffic volume; it reached 
5 million passengers per annum more than 10 years 
after opening. 

The generation of more traffic can be translated 
into increasing commuters’ benefits and greater 
economic activities. Those benefits can be in the hands 
of frequent travelers who switch mode, or of those who 
used to travel rarely but travel more when there is a 
high-speed rail alternative. De Rus and Nash (2009) 
stated that it was still debatable whether generated trips 
had been captured in the cost-benefit analysis of this 
mode or included in wider economic benefits. 

As for the effects on economies and societies, 
Givoni (2006) concluded that the local effects of high-
speed rail were still unclear. Previous studies had shown 
different results, with both positive and negative 
impacts, especially on wider socioeconomic levels. 
Vickerman and Ulied (2009) suggested that wider 
economic impacts are varied and difficult to predict in 
the long run. Their study also revealed that the amount 
of benefits attained was trivial relative to the direct 
benefits of the project.  

DB International carried out a comparative study 
on the impacts of high-speed rail development in many 
cities in various countries (DB 2011). The study 
compared cities where high-speed trains stopped and 
those where such trains did not. The comparison is in  
 

terms of a change in socioeconomic status before and 
after the introduction of high-speed rail in three 
countries, France, Germany, and Japan. The details of 
the finding are as shown below. 

The author studied the effects of high-speed rail 
on 12 cities in Germany where the trains stopped. It was 
found that high-speed rail brought about an increase in 
populations in four cities, a rise in employment in two 
cities, an economic enhancement in two cities, an 
improvement in tourism in four cities, and a surge in 
property prices in four cities. In summary, not every 
city was affected equally by high-speed rail depending 
on each city’s economic factors. 

In the case of France, most of the cities affected 
were cities where high-speed rail routes began and 
ended. High-speed rail raised populations in two cities, 
improved employment in three cities, strengthened 
tourism in four cities, and increased the number of 
students in one city because high-speed rail made it 
more convenient for students to commute. In Japan, 
high-speed rail accounted for larger populations in four 
cities, a boost in GDP in one city, more economic 
activities in three cities, and greater numbers of students 
in three cities. 

Nash (2009) suggested that most successful 
applications of high-speed rail seemed to arise when 
there was both a need for more rail capacity and a 
commercial need for higher speeds. It seems difficult to 
justify building a new line solely for purposes of 
increased speed unless traffic volumes are very large, 
but when a new line is to be built, the marginal cost of 
higher speed may be justified; conversely, the benefits 
of higher speed may help to make the case for more 
capacity. Furthermore, high-speed rail is more success- 
ful in competing with air transport than cars, and  
there is evidence of the widely quoted three-hour rail 
journey time threshold, although this evidence predates 
the increased security and congestion at airports, which 
is believed to have increased this threshold. Where rail  
journey times can be brought close to or below three 
hours, high-speed rail can be expected to take a major 
share of origin-destination aviation markets. 

Finally, Nash (2009) also concluded that the 
break-even volume of passengers to justify a new high-
speed line is highly variable, ranging from 3 million to 
17 million passengers in the first year of operation 
under the possible assumptions examined, but typically 
even under favorable conditions at least 9 million pas- 
sengers per annum would be needed for a 500-km high-
speed rail line. While it appears that all the French high-
speed lines comfortably exceeded this volume, it is 
clear that some proposals are being developed where 
traffic is very much less dense (the Madrid-Seville line, 
for instance, carried fewer than 3 million passengers in 
its second year of operation and is still only at the 5-mil- 
lion level). The most important variable in determining 
the break-even volume is the construction cost, which 
varies enormously according to circumstances. 
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6. CONCLUSION 
 
Rail travel is an important mode of transport, but 

has had a difficult time in the past few decades. 
Recently, the technological development of high-speed 
rail has given an edge to this mode, and it seems that 
many countries are employing the high-speed rail 
system, especially in Asia. However, the characteristics 
of high-speed rail should be taken into account when 
planning and building high-speed rail lines. The cost of 
building a high-speed train is quite high, and the benefit 
of a high-speed rail line depends upon many circum- 
stances. The demand for high-speed rail is for travel 
distances between 100 and 500 km, or for a widely 
quoted travel time of three hours. In terms of investment 
in high-speed rail, passenger volume is a key figure for 
justifying the economic benefits of the project. It is 
suggested that, for general conditions of high-speed rail 
construction costs, the break-even volume of passengers 
for the first year of operations is about 9 million 
passengers per annum. 
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