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A B S T R A C T

Private sector participation in urban rail transit has proliferated in the past two decades. The
large metropolises of East Asia have had decades of experience with private sector participation
in the provision of heavy metro services. The design of these public–private partnerships (PPP)
are varied. The diverse experiences of Tokyo, Hong Kong, Singapore and Beijing contain valuable
lessons for other cities. Using a case study approach, this paper discusses three features of urban
rail transit developments in the context of East Asian cities, viz., farebox recovery, land value
capture mechanisms, and vertical structure of the industry. Super vertical integration between
rail transit and real estate development as land value capture strategy to finance urban rail transit
has proven to be successful in Japanese cities and Hong Kong. Singapore’s experience illustrates
that vertically unbundled PPPs could cut off avenues for cross-subsidisation, reduce information
flows as well as economies of scale and scope, introduce principal agent problems, and result in
underinvestment in capital stock and maintenance. We conclude that (i) a combination of high
farebox recovery ratios and successful land value capture contributed significantly to the de-
velopment of urban rail transit in East Asia cities; (ii) given the complexities and high costs of
heavy metros, the optimal structure is a vertically integrated public-owned and driven system,
with the public sector entering into selective partnerships with the private sector where risk
sharing is clearly defined and allocated.

1. Introduction

The number of urban rail transit systems built and under development have increased dramatically in recent years. The most rapid
growth has occurred in China where 23 cities built new transit lines between 2003 and 2014 (Zhang et al., 2016). In 2016, 51 urban
rail transit projects were reported to be in progress in China, with rapid growth in the number of projects forecasted for the future
(Wu, 2016).

Until the 1990s, most cities (with the exception of Japan) have used the state provision approach. Along with the growth in the
number of urban rail transit systems, public-private partnerships (PPPs) have proliferated in the past two decades (Chang, 2013; de
Jong et al., 2010; Phang, 2007; Yuan et al., 2010). Several of these are light rail-light metro initiatives (Mandri-Perrott, 2010). This
trend towards private sector participation follows that of utilities and other transport infrastructure sectors where capital investments
are hugely expensive. The PPP approach in urban rail development however involves consideration of numerous complex strategy
issues.
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In a PPP, the government remains the key partner and enters into a formal contractual arrangement with a private sector partner.
Very often, this is motivated by the possibility of bringing private financing into the project. Fares, quality of service and safety
regulations are often embedded into the contract. The private sector brings both financing as well as the benefits of commercial
practices to enhance performance and contribute to the sustainability of the urban rail transit system. The private sector provides
specialised expertise, garnered from global experience, which is often lacking in the local public sector. This reduces learning costs,
can be more efficient thus leading to lower costs. However, the public sector might not know how to structure and/or manage the PPP
relationship, the government can lose control over key decisions and transaction and governance costs can be much higher.

In the urban rail transit sector, the actual performance of PPPs as compared to the public sector has been mixed (Amaral, 2008;
Jain et al., 2008; Vining and Boardman, 2008; Iossa et al., 2014; Hong, 2016; Millones, 2010). Given the challenges posed by PPPs,
there are cities that have preferred not to enter into these partnerships. Regardless of mixed performance and in spite of complexities,
urban rail PPP is a growth industry and the private sector has built up much expertise in the past two decades. In East Asia, there are
numerous cities with large populations, high population densities and reliance on heavy metros. Cities such as Tokyo, Hong Kong,
Beijing, and Singapore all have different heavy metro PPP models.

The focus of this paper is on three features of urban rail transit PPPs in the context of East Asian cities, viz., farebox recovery, land
value capture mechanisms, and vertical structure of the industry. The activities that could be vertically integrated (or separated) in
urban rail transit include the following: civil works; tracks, power distribution and signals; rolling stock; infrastructure maintenance;
train operations and maintenance; as well as property development around stations. These three distinctive features that make real
transit different in East Asia are analysed in Section 2. Section 3 analyses how policy decisions regarding these important aspects of
urban rail help explain PPP design and performance in Tokyo, Hong Kong, Singapore and Beijing. Section 4 draws lessons from these
case studies for other cities considering PPPs.

2. Distinctive features of urban rail transit development in East Asian cities

East Asian cities (and countries) differ from most western cities (and countries) in size of metropolitan areas and population
densities. The capital and large cities of East Asia typically have populations well above 5 million, high population densities, motor
vehicle restriction measures in place, and high proportion of trips made by public transport. Public transport mode shares in Hong
Kong, Singapore, Seoul and Tokyo are in excess of 50 percent (Choi and Loh, 2013). These characteristics are favourable for large
scale urban rail developments, in particular heavy metro development. Mega populations and high train densities have several
implications for urban rail transit operations. In this section, we discuss three distinctive features of East Asian urban rail transit that
differentiate them from those in most U.S. and European cities, viz., high farebox recovery, successful land value capture, and vertical
structure of urban rail transit companies.

2.1. Fare revenue

Fare revenue and fare elasticity of transit demand are important aspects of urban rail transit sustainability. How fares are
structured and adjusted affect transit demand, quality of transit services, profitability, as well as subsidies required for the system.
The difference between operating costs of rail and passenger fare revenues, ranges from 29 to 89 percent for U.S. urban rail transit
systems (Parry and Small, 2009). It is generally rare for rail transit fare revenues to cover operation and maintenance costs in cities of
most Western developed countries and government subsidies are important in financing both development and operations.

In the transport literature, the theoretical basis for subsidising transit operations on efficiency grounds is well established: scale
economies and externalities. Scale economies result in marginal costs of supply being lower than average costs. The sources of these
economies arise from the high fixed costs of urban rail as well as the ‘Mohring effect’ where passengers’ waiting time or access costs
decline as service frequency or route density increases (Mohring, 1972). Higher passenger density also permits higher vehicle oc-
cupancy thus reducing transit provider’s costs (Parry and Small, 2009). The second argument for transit subsidies is that the external
costs from automobile use is not fully internalized through environment or fuel taxes and congestion pricing.

In a study using 2002 transit data from three large metropolitan areas, viz. London, Los Angeles and Washington, Parry and Small
(2009) suggest that substantial transit operating subsidies (beyond 50% of operating costs) can be warranted on efficiency grounds.
At higher levels of incomes and corresponding higher time costs of commute, optimal transit subsidies and quality of transit service
are correspondingly higher. This arises from the shift in demand to automobile use with higher incomes, and in a context when
congestion and pollution from automobile use are not fully internalized.

The above efficiency arguments advanced for subsidising transit operations are however not as strong or valid in the context of
East Asian cities. Population and transit densities in many East Asian cities are high enough to support transit systems without the
need for operating subsidies, i.e. the ‘Mohring effect’ is minimal. Farebox recovery ratios are in excess of one for transit systems in
Tokyo, Taipei, Singapore, Shanghai and Hong Kong (Singapore Land Transport Authority, 2011). In central Tokyo and Hong Kong,
for example, public transport mode share is in the region of 90 percent and public transport services operate without direct gov-
ernment subsidy (see Section 3). Governments have also been able to implement curbs on automobile ownership and usage through a
wide range of instruments which include vehicle ownership quotas, parking restrictions, congestion pricing, restrictions on usage as
well as fuel taxes (Phang, 2014). In cities where the congestion and polluting costs of motor vehicle usage are fully internalized, the
externalities argument for subsidising public transport is less valid. Instead, peak period crowdedness in train carriages is a major
problem in several cities and several operators have started time-based fare pricing strategies such as peak surcharges and off peak
discounts or fare free services to manage peak hour ridership demand (Gwee and Currie, 2013).
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